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Abstract: In this research zooplankton distribution of Uzungayir Dam Lake were determined between
March 2010 - February 2011. Zooplankton samples were taken regularly in each month from
the dam lake. pH, dissolved oxygen and water temperature values were recorded in situ by us-
ing portative equipments. In the dam lake 23 zooplankton species were recorded. All of these
species 15 species from Rotifera, 6 species from Cladocera and 2 species from Copepoda were
identified. The most attractive species were from Rotifera because of its species richness and
number of individuals. Especially in spring months zooplankton were recorded in highest indi-
vidual numbers and species. Numbers of species diversities were determined high in May (12
species). The study has got an importance as to be the first research on zooplankton in Uzun-
cayir Dam Lake.

Keywords: Rotifera, Cladocera, Copepoda, Uzungayir Dam Lake

Oz: Uzungayir Baraj Golu (Tunceli-Tukiye) Zooplanktonu

Bu arastirmada Uzungayir Baraj Go6li zooplankton dagilimi Mart 2010-Subat 2011 tarihleri
arasinda tespit edilmistir. Zooplankton 6rnekleri golden her ay diizenli olarak alinmustir. pH,
¢oziinmiis oksijen ve su sicaklik degerleri portatif aletler kullanilarak arazide kaydedilmistir.
Baraj goliinde 23 zooplankton tiirii kaydedilmistir. Bunlardan 15 tlirtin Rotifera, 6 tiriin Cla-
docera ve 2 tiiriin Copepoda ya ait olduklar: tespit edilmistir. Rotifera tiir zenginligi ve birey-
lerin say1s1 bakimindan en dikkat ¢ekici grup olmustur. Ozellikle ilkbahar aylarinda zooplank-
ton yiiksek birey ve tiir sayilari ile kaydedilmistir. Tiir ¢esitliliginin en yiliksek Mayis ayinda
(12 tiir) oldugu belirlenmistir. Bu ¢alisma Uzungayir Baraj G6lii zooplanktonu iizerinde yapilan
ilk aragtirma olmasi bakimindan 6nemlidir.

Anahtar Kelimeler:  Rotifera, Cladocera, Copepoda, Uzungayir Baraj Golu
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Introduction

In Lake Ecosystem, zooplankton occupy the
second trophic level of food chain and are im-
portant food source for invertebrates and fishes.
In addition, they act as indicator of water quality,
eutrophication and the level of water pollution
(Sharma, 1983; Saksena, 1987; Berzins and Pe-
jler, 1987). A lot of work has been carried out on
the zooplankton fauna of Turkey Ozdemir and
Sen (1994), Saler and Sen (2002) Bekleyen
(2003), Saler (2004, 2009), Kaya and Altindag
(2007), Saler and Sen (2010); Saler et al (2011).

However, the zooplankton fauna of Uzungayir
Dam Lake has not been studied before. The pre-
sent study was therefore conducted to determine
the zooplankton composition in Uzungayir Dam
Lake.

Materials and Methods

Uzungayir Dam Lake is located on Munzur
River at the southeastern of Tunceli. Dam Lake

was built to produce electric and also fishing was
made in dam reservior.

In this research zooplankton distribution of
Uzungayir Dam Lake were determined between
March 2010 - February 2011. The zooplankton
samples were collected with a standart plankton
net (Hydrobios Kiel, 25 cm diameter 55 um mesh
size) horizontal hauls from three stations (Station
I 39°09.59"N, 39°30'2.53";  Station I,
38°59'59.56"N, 39°31'1.43"E and station |III,
38°58'59.19"K, 39°31'41.06"E) and the specimens
were preserved in 4% formaldehyde solution in
100ml plastic bottles.The map of research field
was given in fig 1. The species were identified
according to Kolisko (Edmondson, 1959; Grasse
(1965); Kolisko, 1974; Koste, 1978 a, b; Dumont
ve De Ridder 1987). Temperature and dissolved
oxygen were measured by an Oxi 315i/SET oxy-
gen-meter, pH by a Lamotte (pH 5-WC) model
pHmeter.
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Results and Discussion

In Uzungayir Dam Lake 15 species of Rotif-
era, 6 species of Cladocera and 2 species of Co-
pepoda were identified and given below.

The montly distribution of Rotifera, Cladocera
and Copepoda are given in Uzungayir Dam Lake
(Table 1 and 2). Total Montly distribution of zo-
oplankton fauna is shown in Uzuncayir Dam
Lake (Table 3).

Phylum: Rotifera
Classis: Monogononta
Ordo: Ploimia
Familia: Brachionidae

S.pectinata the most abundant species was ob-
served for 9 months during the study period and
showed its peak May with 6114 ind./m? while the
lowest were recorded in March, September and
January with 509 ind./ m3. The second most dom-
inant species was P. dolichoptera, which occured
in 7 monts. The highest number of this species
was recorded in May with 9171 ind./m3, and the
lowest in September, November and December
with 509 ind.m3,

Notholca acuminata (Ehrenberg, 1832)
Notholca squamula (O.F.Miller, 1786)

Kellicottia longispina (Ehrenberg, 1879)
Keratella cochlearis (Gosse, 1851)
Keratella quadrata (O.F.Miiller, 1786)

Familia: Synchaetidae

Synchaeta pectinata Ehrenberg, 1832

Polyarthra dolichoptera Carlin, 1943

Familia: Asplanchnidae

Asplanchna priodonta Gosse, 1850

Asplanchna sieboldi (Leydig, 1854)

Familia: Gastropodidae
Familia: Trichocercidae
Familia: Notommatidae
Familia: Trichotriidae
Familia: Colurellidae
Familia: Lecanidae

Phylum: Arthropoda
Subphylum: Crustacea
Classis: Branchiopoda
Ordo: Cladocera
Familia: Daphnidae

Ascomorpha saltans Bartsch,1870

Trichocerca capucina Wierzejski-Zacharias, 1893
Cephalodella gibba (Ehrenberg, 1838)

Trichotria tetractis (Ehrenberg, 1830)

Lepadella ovalis (O.F.Muller, 1786)

Lecane luna (O.F.Muller, 1776)

Daphnia longispina O.F. Mdller, 1875

Simocephalus vetulus (O.F. Miiller, 1776)
Ceriodaphnia reticulata (Jurine, 1820)

Familia:Bosminidae

Bosmina longirostris (O.F. Miller, 1785)

Chydorus sphaericus (O.F. Miller, 1776)

Familia: Leptodoridae
Classis Maxillopoda
Subclassis Copepoda
Ordo: Calanoida
Familia: Diaptomidae
Ordo: Cyclopoidae

Leptodora kindtii (Focke, 1844)

Acanthodiaptomus denticornis (Wierzejski, 1887)
Cyclops vicinus Uljanin, 1875
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Cyclops vicinus, the Copepoda group was ob-
served for 8 months during the study period. In
addition the total zooplankton individual was
showed that maximum (5604 ind/mq) in June.
The recorded species than Cladocera group were
not demonstrate permanent distribution. Cerio-
daphnia reticulata was recorded during for 4
months. Simocephalus vetulus was recorded in
only September.

dividual/m®) and the least organism in February
(2036 individual/m?®)

In Uzungayir Dam Lake, the highest water
temperature was found as 20.1°C in August. In
January, the lowest water temperature was rec-
orded as 7.1 °C. In March, the highest value of
dissolved oxygen was recorded as 10.1 mg/L. In
November, the lowest dissolved oxygen value
were recorded 4.6 mg/L. pH value was changed

between 6.8 and 8.1. Temperature, dissolved ox-
ygen and pH values of the Uzungayir Dam Lake
were recorded in the field and shown in the Table
4,

In Uzungayir Dam Lake the highest number
of zooplankton was recorded in May (21907 in-

Table 1. The montly distribution of Rotifera in Uzungayir Dam Lake (ind./m?)

Mar | Apr. | May | June | July [ Aug. | Sep. | Oct. | Nov. | Dec. | Jan. | Feb. |
ROTIFERA

A. priodonta - 509 | 2547 - 1528 - - 509 | 1019 | 509 | 1019 -
A. saltans 509 - - 1019 - - - - - - - -
A.sieboldi 2038 - - - - - 1019 - 509 - - -
C. gibba - - - - - 2547 | 1019 | 509 - - - 509
K. cochlearis - - - 1528 | 2038 - 509 - 1019 - 1019 -
K.quadrata - - 509 - - - - - - - 1019 -
K. longispina - - - - - 1528 - - - - - -
L. luna - 509 - 1019 | 509 - - - 509 - - -
L.ovalis - - 1019 - 509 - - - - - - -
N. acuminata 1019 | 509 - - - - - - - 1019 - -
N. squamula 509 - 509 - - - - 509 - - - 509
P. dolichoptera - 1019 | 9171 | 5605 - 1019 | 509 - 509 | 509 - -
S. pectinata 509 | 1019 | 6114 | 3057 | 2547 | 1019 | 509 | 1019 - - 509 -
T. capucina - 1019 - - - - - - - - - -
T. tetractis - 509 - - - 509 - - 509 | 509 - 509

TOTAL 4584 | 5093 | 19869 | 12228 | 7131 | 6622 | 3565 | 2546 | 4074 | 2546 | 3566 | 1527

Table 2. The montly distribution of Cladocera and Copepoda in Uzungayir Dam Lake (ind./m3)

Mar | Apr | May | June [ July | Aug | Sep | Oct | Nov | Dec | Jan | Feb
COPEPODA
A. denticornis - - - 3057 509 - - - 509 - - -
C. vicinus 1528 | 4585 2038 2547 - - 1019 | 1019 | 509 | 1019 - -
TOTAL 1528 | 4585 2038 5604 509 - 1019 | 1019 | 1018 | 1019 - -
CLADOCERA
B. longirostris - 1019 - - - - - 1019 - - - -
C. reticulata 2038 - - 509 1019 - - - - - 509 -
C. sphaeriscus - 1528 - - - - 509 - - - - 509
D. longispina - - - - - - - 509 | 1019 | 1019 - -
L kindtii - 509 - 1019 - - - - - - - -
S. vetulus - - - - - - 1019 - - - - -
TOTAL 2038 | 3056 - 1528 | 1019 - 1528 | 1528 | 1019 | 1019 | 509 509
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Table 3. Montly distribution of zooplankton in Uzungayir Dam Lake

Mar Apr May June | July | Aug | Sep Oct Nov | Dec Jan | Feb

ROTIFERA 4584 | 5093 | 19869 | 12228 | 7131 | 6622 | 3565 | 2546 | 4074 | 2546 | 3566 | 1527
COPEPODA 1528 | 4585 2038 5604 | 509 - 1019 | 1019 | 1018 | 1019 - -

CLADOCERA | 2038 | 3056 - 1528 | 1019 - 1528 | 1528 | 1019 | 1019 | 509 | 509

TOTAL 8150 | 12734 | 21907 | 18360 | 8659 | 6622 | 5602 | 5093 | 6111 | 4584 | 4075 | 2036

Table 4. Monthly recorded values of dissolved oxygen, temperature, and pH in Uzungayir Dam Lake

Monhts
Parameters Mar | Apr | May | June | July | Aug | Sep | Oct | Nov | Dec | Jan | Feb
Dis.Oxygenmg/L | 101 | 52 | 49 | 48 | 52 | 47 | 48 | 49 | 46 | 74 | 62| 6.3
Temperature C° 116 (124186 | 175 | 16.3 |20.1 | 159|158 | 113 |86 | 7.1 | 7.7
pH 81|74 |73 |73 | 73|72 |71 |71 |72 ]|73|75]|6.8

Rotifers are regarded as bioindicators of water
guality (Sladecek, 1983; Saksena, 1987) and high
rotifer density has been reported to be a charac-
teristic of eutrophic lakes (Sendacz, 1984).

In eutrophic lakes, permanent dominant rotifer
species have been reported, such as Brachionus
and Keratella (Tanyolac, 1993). In Uzuncayir
Dam Lake, the Rotifera group was more domi-
nant than the other two groups.

According Segers (2007), all the recorded ro-
tifer species in the present study are widely dis-
tributed around the world. Also many of the rec-
orded species are common in Turkey (Kaya and
Altindag, 2007; Kaya et al., 2007). Only six spe-
cies of Cladocera were observed in Uzuncayir
Dam Lake. Among them B.longirostris and
C.sphaeriscus are cosmopolitan species (Buyur-
gan et al., 2010). The ecological features of the
recorded species show that most of them are
cosmopolitan and littoral inhabiting (Kolisko,
1974).

Additionally, among the recorded species, B.
longirostris and C. vicinus, P. dolichoptera,
K.cochlearis are well known indicators of eu-
trophy (Ryding and Rast, 1989; Haberman,
1998). D. longispina, and C. sphaericus, of the
Cladocera group, were dominant in the lake;
however, these species are generally found in eu-
trophic lakes (Berzins and Bertilson, 1989). All
of these species were recorded in the dam lake.

Saler and Haykir (2011) reported there was a
marked decrease in total zooplankton species
richness and individual number in winter and a
sharp increase in spring and summer months in
Pulumur Stream. Similar results have been re-
ported in this study.

Saler (2011), reported 11 zooplankton species
from Munzur River. Uzungayir Dam Lake was
built on Munzur River and in the dam lake 23
zooplankton species were identified.

Saksena (1987), mentioned Rotifers as the
dominant zooplankton in in freshwater ecosys-
tems. In Uzungayir Dam Lake Rotifers were
found in every season.

Saler et al. (2000), in Euphrates River, Saler
and Sen (2001), in Zikkim Stream emphasized
that, rotifers were observed maximum numbers in
spring. Zooplanktonik organisms have been rec-
orded in high individual numbers over the period
of the spring in the present study.

Guiher and Erdogan (2005), have reported
spring and summer rotifer maksimums from Gala
Lake. In Kesikkdpri Dam Lake Yigit (2006), ob-
served rotifers in greater number in spring and
autumn than in other seasons. Seasonal distribu-
tion of rotifer fauna of Uzuncayir Dam Lake is
shown an agreement with the findings of Guher
and Erdogan (2005).

Rotifer species belonging to the family Bra-
chionidae species that were observed in
Gumuldur Stream by Ustaoglu et al. (1996) have
showed similarities to that recorded in Uzuncayir
Dam Lake.

Ipek and Saler (2008), found rotifers as the
most abundant species in spring period in Seli
Stream. They emphasized Brachionidae species
of rotifers as the most observed family as in Uz-
uncayir Dam Lake.

pH is significantly effective on distribution of
zooplankton in terms of zooplankton density
Limit pH value for zooplankton is reported as 8.5
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(Berzins and Pejler, 1987). Dam lake pH value
ranged within normal limits.

Temperature is one of the most important fac-
tors affecting the distribution of rotifers (Kolisko,
1974). In parallel with the increase of tempera-
ture the embryonal development time of rotifer
species is getting shorter and consequently to this
they reproduce in a short time period. This find-
ing explains the reason of existence of rotifer
species in the highest density in spring and sum-
mer in Uzungayir Dam Lake

Conclusion

The zooplankton of Uzuncgayir Dam Lake
consist mainly of Cladocera, Copepoda and Ro-
tifera groups. Uzungayir Dam Lake 23 zooplank-
ton species were recorded. Dam Lake were rep-
resented with 15 Rotifers species. Rotifera
showed higher diversity compared to other
groups, reaching also high densities throughout
the study period.
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Oz: Bu calisma ile Bayesyen istatistik yontemin, su triinleri alanindaki uygulama olanaklar1 arasti-
rilmstir. Balikgilik calismalarinda kullanilan boy-agirlik verilerine dogrusal regresyon yapila-
rak hem Bayesyen istatistik yontem hem de klasik istatistik yéntemle ilgili parametreler ve gi-
ven araliklar tahmin edilmistir. Sonugta, Bayesyen yaklasimin klasik yaklagimdan daha isabetli
ve giivenilir oldugu saptanmuistr.
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Abstract: The Usage of Bayes Theory in Fisheries Sciences

In this study, we have examined the focus of using the Bayes statistical method to the field of fisheries. It
has been estimated the parameters and confidence intervals for length-weight simple linear regressionin
fisheries by applying the Bayesian and classical statistical methods. Therefore, it could be concluded that
the Bayesian approach was better than classical statistical method in the sense of efficiency and giving
narrow confident intervals.
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Giris

Istatistiki metotlarin, doganin ve icerisinde ba-
rindirdig1 canlilarin biyo-ekolojik 6zelliklerinin
anlagilmasinda kullanim olduk¢a yaygindir. Can-
lilarin yayilim mekanizmalari, bliylime dinamik-
leri, birbirleriyle olan iliskileri, iremeleri ve daha
birgok 6zelligi, istatistiki metotlar kullanilmadan
anlasilamamaktadir. Bu nedenle, istatistik bilimi,
zaman igerisinde tiim diger bilim dallarinin teme-
line yerlesmis ve temel bir bilim dali halini al-
mistir. Bu da birgok alanda yeni istatistik metot-
larin dogmasina neden olmustur.

Istatistik biliminin gelisim siirecinde temel
olarak iki farkli yaklagimin etkili oldugunu iddia
etmek pek yanlis olmaz. Bunlar; klasik yaklasim
ve Bayesyen yaklasimdir (Ekici, 2009; Wade,
2000; Kinas ve Andrade, 2007; Mc Charty,
2007). Bayesyen yaklasiminin temelleri, 1763
yilinda Ingiliz rahip ve matematikgi olan Thomas
Bayes tarafindan yazilan, ancak 6liimiinden belli
bir silire sonra arkadasi Richard Price tarafindan
yayinlanan “An Essay Towards Solving a Prob-
lem in the Doctrine of Changes” isimli makaleyle
atilmistir. Bu makale, giiniimiizde kullanilan Ba-
yesyen yaklagiminin da temelini olusturmaktadir
(MccCarthy, 2007; Ekici, 2009; Link ve Barker,
2010; Savchuk ve Tsokos, 2011). Her ne kadar
ortaya ¢ikisi tizerinden 250 yil geg¢mis olsa da,
teori, popiilerligine 1950°den sonra kavusma san-
s1 bulmustur. Bu tarihlerden sonra 6zellikle eko-
nomide, genetikte, miithendislikte ve saglik bilim-
lerinde yaygin olarak kullanilmistir. Su {iriinle-
rindeki kullanimi ise son 20 yila denk gelmekte-
dir. Ulkemizde ise heniiz su iiriinleri alaninda ya-
pilmis bir calismaya rastlanilmamistir. Bu calis-
mayla bu alan i¢in bir baglangi¢ yapilmaya ¢ali-
silmustir,

Ozellikle balikgilik arastirmalarr gibi dogal
populasyonlarin korunmasini, siirdiiriilebilirligini
ve anlagilmasini amaglayan aragtirmalardan elde
edilen sonuglar, s6z konusu populasyonlarin ge-
lecegini dogrudan etkilemektedir. Yine balik {ire-
timi gibi besin arzim direkt ilgilendiren alanlarda,
Ozellikle birim hacme diisen tiriinliin maksimize
edilmesi ac¢isindan, denemelerin planlanmasi, yii-
ritiilmesi ve elde edilen sonuglarin uygun istatis-
tiki metotlar yardimiyla analiz edilmesi ve yoru-
mu, olduk¢a 6nem arz etmektedir. Bu baglamda
gelisen bilimsel bilginin daha isabetli tahmin
yapmada kullanilmasi elzem olmakla birlikte ka-
¢milmaz hale gelmektedir.

Materyal ve Metot
Bayes Teoremi

Bayes teoremi matematiksel istatistigin dnem-
li bir teoremidir. Bu teorem; herhangi bir duru-
mun modelini olusturmada evrensel dogrular1 ve
gozlemleri kullanarak sonuclar tretmeyi amaclar.
Kesinlik icermeyen bir bilginin tahmininde, goz-
lemleri ve siibjektif goriisleri kullanmasi ise bu
yaklagimi, klasik istatistiksel yontemlerden ayi-
ran en Onemli Ozelligidir (Ekici, 2009; Cevik,
2009; Box ve Tiao, 1992; Congdon, 2003; Link
ve Barker, 2010).

Bayes teoremi kosullu olasilik tanimindan el-
de edilen bir teoremdir. Buna gore Bayes teore-
mini tamimlayacak olursak; herhangi A ve B gibi
iki olay i¢in B bilindiginde A’ nin olma olasiligy;

P(A|B) = P(ANB)/P(B), P(B)=0 (1)

olur ve A olay1 bilindiginde B’nin olma olasilig
da;

P(BJA) = P(AN B)/P(A), P(A)=0 (2

olur. Kosullu olasiligin bu tanimini genellestire-
cek olursak; bir 6rnek uzayi igerisinde tiimii B
olayiyla kesigen ve birbirini karsilikli olarak en-
gelleyen k tane A olay1 oldugunu varsayalim. B
olay1 bilindiginde 4;o0layinin olma olasiligi;

P(A.|B) = P(A,).P(BI|A,)/P(B) i=
1,2,...k

@)
olacaktir. Esitlik (3)’teki P(B)’nin agilim1 asagida
verilmistir.
P(B) = P(A,).P(BlA,) + -+
P(A,).P(BIA) = I, P(4,).P(B|4;)

(4)
Esitlik (4), esitlik (3)’te yerine konuldugunda;

P(A,|B) = P(A,).P(B|A,)/
k . _
< P(4).P(Bla), i=12..k
(5)
elde edilir ki bu da Bayes Teoremidir (Lindley,
1972; DeGroot, 1989; Box ve Tiao, 1992; Cong-

don, 2003; Lee, 2004; McCarthy, 2007; Link ve
Barker, 2010; Savchuk ve Tsokos, 2011).
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Bayes Teoreminin uygulanabilmesi igin
P(A;) olarak verilen 6n bilgi olasiliklarinin bi-
linmesi gerekmektedir. Bu teoremden hareketle
parametre tahmini yapilabilir. Uygulamada kul-
lanilan Bayes teorisinin elde edilmesi ise su se-
kilde yapilmaktadir. Eger p(.) bir olasilik fonksi-
yonunu, 0 parametre vektoriinii, y gézlemlere ait
vektorii ve p(¥, 8) da ortak olasilik fonksiyonu-
nu gosterirse;

p(y. 8) = p(Bly).p(y) = p(¥16).p(8) (6)
buradan da;

p(Bly) = p(8).p(y|8)/p(¥) )

bulunur. p(¥) gozlemlere ait olasilig1 vermekte-
dir. p(¥)’nin agilimi; eger ki gozlemler siirekli
Ozellik gosteriyorsa,

p(y) = f p(¥|8).p(6)de
olur. Kesikli ise;

p(¥) =Zp(1f|9)-p(9]

seklinde yazilir ve esitlik 6n bilgi olasilig ve son
bilgi olasilig1 ile birlikte yazildiginda;

p(Bly) o p(6).1(y(6) ©)
veya
Son bilgi olasiign o< &n bilgi olasiign X

maksimum olabilirlik fonksiyvonu

halini alir. Buradaki ©< isareti oransalligi ifade
etmektedir (Box ve Tiao, 1992; Congdon, 2003;
Ekici, 2005; Kinas ve Andrade, 2007; Cevik,

2009). Verilen (8) esitligi, parametre tahmininde
kullanilacak olasilik yogunluk fonksiyonunu
vermektedir.

On Bilgi Dagihslar1 ve Son Bilgi Dagihislar

Bayesyen yaklasimda, klasik istatistiki yon-
temlerden farkli olarak drnekten elde edilen bil-
ginin yam sira 6n bilgi dagilislarinin da kullaml-
masl, bazi problemler ortaya ¢ikarmaktadir. Bu
problemlerden en 6nemlisi ise parametrenin yapi-
sinin On bilgi dagilisinin se¢imini etkiledigi ger-
cegidir. Zaman icerisinde bu problemden kaynak-
I1 olarak on bilgi dagilimlarinin belirlenmesinde
i¢ farkli metot ortaya ¢ikmustir. Bunlar; bilgi
icermeyen On bilgi dagilimi(noninformative), es-
lenik 6n bilgi dagilimi(cojugated) ve siibjektif 6n
bilgi dagilimidir. Bilgi igermeyen 6n bilgi dagi-
limu kullanildiginda analiz sonucunda klasik yak-
lasimlarla benzer sonuclar elde edilirken, eslenik
on bilgi dagilimi ve siibjektif 6n bilgi dagilimi ile
belirlenen 6n bilgi dagilimlar kullanildiginda el-
de edilen sonuglar klasik yaklasimdan farkli ol-
maktadir. Ciinkii bu her iki dagilim da, ek bilgile-
ri on bilgi olarak analize dahil etmektedir. Tablo
1’de eslenik 6n bilgi dagilimi kullanildiginda el-
de edilmesi gereken son bilgi dagilimlar veril-
mistir. Tablo 1’den de anlasilacagi lizere verinin
sahip oldugu dagilis ve 6n bilginin sahip oldugu
dagilis ile son bilgi dagilis1 bir birleriyle uyumlu
olmak zorundadir. Sekil 1’de de 6rnek olarak
farkli birey sayisina sahip dort farkli popiilasyo-
nun birey sayist tahmininde 6n bilgi dagilisinin
meydana getirdigi degisim goriilmektedir.

Tablo1l.  Verinin maksimum olabilirlik fonksiyonlari, Eslenik On Bilgi Dagilimlar1 ve Son Bilgi
Dagilimlari
Table 1. Likelihood Functions of Data and Their Prior Conjugate and Posterior Distributions
Maksimum Olabilirlik Eslenik On Bilgi Son Bilgi
Fonksiyonu Dagilim Dagihimi
Binom Beta Beta
Negatif Binom Beta Beta
Normal Normal Normal
Poisson Gama Gama
Ustel Gama Gama
Gama Gama Gama
Bernoulli Beta Beta

10
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Sekil 1. Farkli populasyonlara ait 6n bilgi, veri yapisi ve son bilgi dagilislarinin birbirlerine gore du-

rumu

Figure 1. Statement of different prior, likelihood and posterior distribution of different population

Bayesyen yaklasimda, on bilgi dagilis1 ve
mevcut ¢alismadan elde edilen veriyi kosullu ola-
rak kullanarak son bilgi dagilis1 kolayca belirle-
nebilmektedir. Teorik olarak bdyle olmasina kar-
sin pratikte cogu zaman parametreye ait son bilgi
dagilimi kolayca elde edilemez. Bu gibi durumla-
rin ¢dzlimii igin bircok yontem ortaya konulmus-
tur. Monte Carlo integrasyonu bu yéntemlerden
biridir. Monte Carlo yontemi fizik biliminde sans
sayis1 tiiretilerek integral hesaplanmasi i¢in gelis-
tirilmis bir metottur. Ancak Bayesyen yaklagimda
ve ilgili bir¢ok alanda da yaygin olarak kullanil-
maktadir. Yine bunun yaninda Bayesyen yakla-
stimda Monte Carlo integrasyonunun birlikte kul-
lanildig1 Markov Zinciri yontemi de isin igine
girmektedir. Buna gore bu yontem; herhangi bir t
aninda, sans degiskeni olan X;‘nin, alacagi miim-
kiin x degerlerinden olusan durum uzayindaki
farkli degerlerinin meydana gelis olasiliklarinin
sadece sans degiskenlerinin mevcut degerlerine
bagli olarak bulunabilecegini gdsteren bir siiregtir
(Ekici 2005). Sire¢ olarak nitelendirilmesinin
nedeni de 6rnek seciminin bir seri islemle yapil-

masi1 ve bu islemlerin birbiri ardi ger¢eklesen 6r-
nekleme yontemi olmasindan kaynaklanmaktadir.
Markov Zinciri Monte Carlo (MZMC) yontemle-
ri stokastik streclerdir. Modele ait parametrelerin
marjinal son bilgi dagilimlarin1 yorumlamada ol-
dukga islevsel olan bu yontemlerden en énemlisi
ve su idriinleri arastirmalarinda da yaygin olarak
kullanilan1 Gibbs Orneklemesi yontemidir. Bu
yontemle, sartli yogunluk fonksiyonlarmin hep-
sinden drnekleme yapmak suretiyle, modeldeki
tiim parametrelerin ortak yogunluk fonksiyonuna
bir yaklasimda bulunulur (Firat 2002). Tiim bu
analizlerin de kolayca yapilabildigi bir de prog-
ram mevcuttur.

BUGS Paket Program

Bayesian inference Using Gibbs Sampling
(BUGS) programi Cambridge Universitesinde
1996 yilinda gelistirilmistir (http://www.mrc-
bsu.cam.ac.uk/bugs/winbugs/contents.shtml). Bu
program yardimiyla Bayesyen istatistiksel yon-
temin her tiirlii uygulamasi pratik bir sekilde ger-
ceklestirilebilmektedir (Meyer ve Millar 1999).
Program, MCMC kullanarak karmasik modelle-

11
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rin Bayesyen yaklagimla analizini gerceklestir-
mek tizere olusturulmustur. Temel olarak bir mo-
delin parametrelerini tahmin etmek amaciyla ¢e-
sitli sekillerde elde edilmis giincel verinin 6n bil-
giler ile birlestirilerek tahmin yapilmasi ilkesine
dayanmaktadir. On bilgi olasiliklar1 ile mevcut
bilginin birlestirilip son bilgi dagilisin1 olustu-
rulmasinda Gibbs Orneklemesi ydntemini kul-
lanmaktadir. Programin ismi de buradan gelmek-
tedir.

Su Uriinlerinde Bayes Teoremi

Istatistiki yaklasimda Bayesyen uygulamast,
Ozellikle cevre bilimlerinde ve balikg¢ilikta son 20
yildir oldukga iyi bir gelisme saglamistir. Ozel-
likle Hilborn ve dig., (1993) ile Ludwig ve dig.,
(1993)’nin yaptiklar1 galismalar balik¢ilik aras-
tirmalart i¢in baslangi¢ caligmalar1 olarak goriil-
mektedir (Kinas ve Andrade, 2007). Bu ¢alisma-
larin ardindan Bayesyen yaklasimi dogal bir al-
ternatif haline gelmistir. Bu siire zarfinda, model
kurgusundaki esneklik ve bircok veri kaynagin-
dan faydalanilabilmesi nedeniyle bu teorem, bir-
cok alanda, oldukca cazip hale gelmistir (Punt ve
Hilborn, 1997; Mc Allister ve lanelli, 1997; Mil-
lar, 2002; Michielsen ve dig., 2008; Punt ve dig.,
2011; Juntunen ve dig., 2012). Bayesyen yakla-
simi, stok tahmini, popiilasyon modellemesi, ve
blylime parametrelerinin tahmini gibi alanlarda
cesitli uygulamalara sahiptir (Chen ve Holtby,
2002; Helser ve Lai, 2004; Siengfried ve Sans0,
2006; Helser ve dig. 2007). Bu uygulamalarda
temel olarak iki yaklasim on plana ¢ikmaktadir.
Bunlar durum uzayr modellemesi (state-space
modelling) ve hiyerarsik meta analizi (hierarchi-
cal meta analysis). Her iki yaklasim da yaygin
olarak kullanilan ve her gecen giin gelisen yakla-
simlardir.

Durum uzay modelleri, 1960’lardan bugine
muhendislik, ekonomi ve ekoloji gibi birgok
alanda uygulama alani bulmus matematiksel bir
modelleme yontemidir. Bunun yaninda bir¢ok
fiziki, biyolojik ve ekonometrik stirecin model-
lenmesinde de kullamilmaktadir. Durum uzayi,
gozlenebilen (observed) ve g6zlenemeyen (unob-
served) dinamik bir sistemin matematiksel yakla-
simla ifade edilis seklidir. Ozellikle, modelleme-
nin daha diizgiin ve islevsel olabilmesi i¢in goz-
lenemeyen degiskenleri de sisteme katmaktadir.
Bu sekilde olusturulan bir modele daha sonra ko-
laylikla Kalman filtresi yontemi ya da olabilirlik
yontemi uygulanabilmektedir (Rivot ve dig.,
2004, Yasar, 2008).

12

Durum uzay1 modeli igerisinde iki tip esitlik
bulunan bir modelleme yontemidir. Bu esitlikler-
den biri sistemin gercek dinamigini tamimlayan
durum ya da gegis esitligi, digeri de toplanan ve-
riye gizlenmis olan sistem dinamigini ifade eden
gOzlem esitligidir (Meyer ve Millar, 1999; Rivot
ve dig., 2004; Yasar, 2008).

Hiyerarsik model ise dzellikle karmasik mo-
dellerin analizinde bize oldukca buyik bir kolay-
lik saglayan Bayesyen yaklagimdir (McCarthy
2007). Ozellikle tahmin edilecek parametre sayisi
fazla ve bu parametreler de birbirleriyle baglantili
ise, parametreler aras1 bagimlilik s6z konusu ola-
cak ve bu da elde edilen sonucu olumsuz yonde
etkileyecektir. Bu bagimliligin modele yansitil-
mas1 bu problemin ortadan kaldirilmasina yar-
dimc1 olacaktir. Bu durumda uygulanan en iyi
yontemlerden biri  de hiyerarsik analizdir
(McCarthy, 2007; Congdon, 2010; Karadag,
2011; Lunn ve dig., 2013). Hiyerarsik analiz
MZMC ile birlikte uygulandiginda daha giivenilir
ve yansiz sonuglar vermektedir (Karadag 2011).

Bulgular ve Tartisma

Uygulama icin Mart, Nisan ve Ekim 2012 ta-
rihlerinde Iskenderun korfezinden arastirma avci-
ligryla elde edilen 141 Mullus barbatus barba-
tus’a ait boy ve agirlik verileri kullanilmistir. Ve-
riler hem klasik dogrusal regresyon yodntemiyle,
hem de Bayesyen dogrusal regresyon yontemiyle
analiz edilmistir. Boylelikle her iki yontem kiyas-
lanip farklar ortaya konulmustur.

Bayesyen yontem icin regresyon parametreleri
olan a ve b i¢in On bilgi dagilis1 olarak Fishba-
se.org sitesinde yer alan ilgili tiire ait 54 farkl
caligmadan elde edilen a ve b degerlerinin orta-
lamas1 ve varyansi eslenik normal 6n bilgi dagi-
limu olacak sekilde kullamilmistir. Bayesyen yak-
lagimin uygulamasi i¢in OpenBUGS v3.2.2 (Spi-
egelhalter ve dig., 2003) paket programi kulla-
nilmis ve asagidaki kod yardimiyla analiz yapil-
mistir.

model{
loga~dnorm(-4.7217,0.0465)
a<-exp(loga)
b~dnorm(3.11,0.0264)
residual_sd~dunif(0.00001,100)
inv_var<-1/pow(residual_sd,2)
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for(i in 1:N){ Klasik regresyon analizinin uygulamasi ise
logw[i]~dnorm(mean([i] ,inv_v Excel yardimiyla yapilmistir.

ar)

mean[i]<- Yapilan analiz sonucunda klasik yéntemle
loga+b*logL[i]+0.5/inv_var elde edilen sonuclar tablo 2’deki gibi bulun-
} mustur.

} Bayesyen yontemle elde edilen sonuglar tab-
lo 3°deki gibi bulunmustur. Parametre tah-
minlerine ait son bilgi olasiliklar1 da sekil

list(N=141) 2’de verilmistir.
logL[] logw[]

Tablo 2. Klasik Dogrusal Regresyon Yo6ntemiyle Parametre Tahmini

Table 2.Parameter Estimation of Classical Linear Regression Method

95%’lik Giiven Sinirlari

Parametre ~ Tahmin  Std. Hata p Alt Ust
Ln(a) -4.563 115 .000 -4.824 -4.302
b 3.198 047 .000 3.093 3.304

Tablo 3. Bayesyen Dogrusal Regresyon Yontemiyle Parametre Tahmini
Table 3. Parameter Estimation of Bayesian Linear Regression Analysis

95%’lik GlivenSinirlari

Std. MC Alt Ortanca Ust Zincir zincir

Parametre  Ort. Sap. Hata Baslangici Uzunlugu
a 0.011  0.0013 0.00006  0.008 0.010 0.013 10000 90001
b 3.197 0.0489 0.00244  3.102 3.197 3.290 10000 90001
Ln(a) -4.563 121 0.00605 -4.794  -4563  -4.327 10000 90001

u} i 0
st " o / 2 ¢
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Sekil 2. Bayesyen dogrusal regresyon yontemiyle yapilan parametre tahminlerinin olasilik yogunluk
fonksiyonu

Figure 2. Probabilty and density function of posterior distribution of parameters
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Herhangi bir parametre i¢in yapilan tahminin
isabetli bir tahmin olup olmadigi, elde edilen
tahmine ait standart hata ve giiven araliklar1 gibi
Olciilere bakilarak karar verilir. Tahminin kii¢iik
standart hatas1 ve dar giiven aralifa haiz olmasi
demek tahminin isabet derecesinin de gucli ol-
dugunu ortaya koyar (Mosteller ve Tukey, 1977,
Draper ve Smith, 1998; Rawlings ve dig., 1998;
Rao ve Toutenburg, 1999; Freund ve dig., 2006).

Tablo 1 ve tablo 2°de verilen sonuglardan da
anlasilacag lizere Bayesyen yontemle elde edilen
tahminlerin hatalar1 daha diisiik giiven araliklar
daha dardir. Bunun yaninda Bayesyen yontemde
parametre tahmini bir deger olmaktan ziyade bir
olasilik belirtmektedir ki bu da sonucun hangi
olasilikla nerede oldugunu ifade eder. Bu, Bayes-
yen olasiliksal metodun dogasiyla ilgili bir du-
rumdur (Lunn ve dig., 2013). Yine eslenik 6n
bilgi dagiliminin kullanilmasi, geg¢mis bilginin
parametre tahminini ne denli etkilediginin bir ka-
nitidir. Clinkii klasik regresyonda 6n bilgi dagi-
lim1 olarak geg¢mis calismalar modele eklenme-
mekte bu da sadece drnekten elde edilen tahminle
yetinildigini gostermektedir. Oysaki gecmis ¢a-
ligmalardan elde edilen degerler 6n bilgi olasilig
olarak modele eklenmesi sonucunda hem tahmi-
nin Ornekten kaynakli hatasini azaltmis hem de
tahminin isabet derecesini arttirmis olunmaktadir.
Nitekim elde edilen sonugclar bu durumun énemli
bir kanit1 niteligini tagimaktadir.

Sonug

Yaptigimiz ¢alismadan ve elde ettigimiz so-
nuglardan da anlasilacagi lizere Bayesyen metodu
ile yapilan tahminler dar gliven aralifina ve dii-
stik standart hataya sahiptir. Bu da tahmin prob-
lemlerinde &zellikle de su iriinleri alanindaki
tahmin problemlerinde genis bir uygulama alani-
na sahip olacagi anlamina gelmektedir. Bu calig-
mayla birlikte su Grlnleri alaninda, tilkemizde
s0z konusu yontemin bu ¢alismayla birlikte git-
tikce 6nem kazanacagi ve arastirmalarin da arta-
cag1 diistiniilmektedir.

Tesekkiir
Bu makalenin uygulama kisminda kullanilan
veriler, SUF2011BAP7 nolu Cukurova Universi-

tesi Bilimsel Arastirmalar Proje Baskanligi proje-
sinden yararlanilarak elde edilmistir.
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Abstract: Commercial Turkish canned fish products were analysed for chemical composition and food
quality attributes inclusive potentially toxic heavy metals of the fish content (anchovy, sardine,
mackerel, bonito, and trout). The average fat content ranged from 6.7% (trout) to 24.3%
(mackerel). Cholesterol was low (41-69 mg/100g). No phosphate based additives have been
added during production. The samples contained high amounts of taurine (20-67 mg/100 g) and
histidine (146-424 mg/100g, except trout). The cadmium and lead concentrations were below
the Turkish Food Codex and EU limits (4.0-19.8 pg/kg and 16.7-60.6 pg/kg, respectively).
Zinc ranged from low contents in mackerel, bonito and trout (5.8-6.9 mg/kg) to higher contents
in anchovy and sardine (27.3 and 17.6 mg/kg). Copper concentrations were found to be low
around 0.5 mg/kg.
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Turkiye’de Uretilen ve Satilan Farkh Konserve Balik
Uriinlerinin Kimyasal Kompozisyon, Kolestrol, Iz Metal
ve Amino Asit Kompozisyon Degerleri

Ticari Tirk konserve balik iriinleri (hamsi, sardalya, uskumru, palamut, alabalik) potansiyel
toksik agir metalleri igeren gida kalite Ozellikleri ve kimyasal kompozisyonu icin analiz edil-
mistir. Ortalama yag icerigi alabalikta % 6.7’den uskumruda %24.3e kadar degisim gostermis-
tir. 41-69 mg/100 g olarak bulunan kolestrol degerleri diisiik bulunmustur. Uretim boyunca
fosfat bazli katkilar eklenmemistir. Numuneler yiiksek miktarda taurin (20-67 mg/100 g) ve
histidin (146-424 mg/100 g, alabalik hari¢) igermektedirler. Kadmiyum ve kursun konsantras-
yonlart Tirk Gida Kodeksi ve Avrupa limit degerlerinin (sirayla 4.0-19.8 pg/kg vve
16.7-60.6 pg/kg) altinda bulunmustur. Cinko, uskumru, palamut ve alabalikta 5.8-6.9 mg/kg
olarak dustik, hamsi ve sardalyada 27.3 and 17.6 mg/kg olarak daha yiiksek degerlerde tespit
edilmistir. 0.5 mg/kg civarinda tespit edilen bakir konsantrasyonlari diisiik olarak bulunmustur.

Konserve balik, Kimyasal kompozisyon, iz metaller, Serbest amino
asitler, Kolesterol, Taurine

Anahtar Kelimeler:

Introduction

In a recent paper (Aydin 2011) about fish and
fishery products consumption in Turkey it was
demonstrated that 32% of Turkish households
consumed such products when taking the average
of the last 12 years while the remaining 68% did
not consume fish at all.

Another study (Erdogan et al. 2011) demon-
strated that canned seafood was most preferred
(37.6%) followed by frozen seafood products
(26.8%).

This underlines the importance to have a good
and comprehensive knowledge about the nutri-
tional properties and present risks in canned
products processed in Turkey from Turkish raw
materials. In canned products a number of nutri-
tionally important components as amino acids,
taurine, selenium, and lipids are present but also
the occurrence of heavy metals as cadmium and
lead are reported. The concentrations of all toxic
elements and essential elements in selected prod-
ucts like canned anchovy or tuna fillets were
found to be high and often exceeded legal limits
set by health authorities (Celik et al. 2007).
Therefore the authors concluded that these prod-
ucts must be monitored more often. Data about
other components such as cholesterol content,
phosphorous, alkali elements and heavy metals as
zinc and copper are almost lacking.

Also in the raw fish material from Turkish
waters which can be used for canning elevated
concentrations of heavy metals have been report-
ed (Celik et al. 2004; Dalman et al. 2006; Ersoy
et al. 2010; Mendil et al. 2010; Mol et al. 2012;
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Tuzen 2009; Uluozlu et al. 2007; Yildirim et al.
2009; Yilmaz et al. 2010).

In the case of canned fish production a storage
process (chilling or freezing) is needed for stor-
ing the raw material prior to canning. A heating
step (cooking, smoking, and frying) is normally
applied for reducing water content and inactivat-
ing endogenous enzyme activity. A rigorous
thermal treatment (sterilization) is undertaken to
inactivate micro-organisms and to guarantee a
prolonged shelf life. Labile and essential nutri-
ents (proteins, vitamins, lipids, minerals) present
in the raw fish are exposed to different pro-
cessing conditions that can reduce the nutritional
and sensory values of the final product (Aubourg
2001).

Amino acids are not only components of all
peptides and proteins but also precursor com-
pounds relevant to food flavour, taste and colour-
ing (Belitz et al. 2009). The content of free amino
acids in food and their losses due to industrial
processing are also interesting because of nutri-
tional aspects. Very remarkable is the content of
taurine in fish. Taurine is a conditional essential
free amino acid with several health-beneficial ef-
fects (Undeland 2009).

In this investigation both, nutritional positive
components as well as potentially harmful ele-
ments as heavy metals have been analysed to
give a good overview about the nutritional value
of the canned fish products from Turkey.
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Materials and Methods
Samples and Sample Preparation

Commercial brands of canned fish products
were purchased in retail stores in Izmir, Turkey.
Products chosen are typically consumed in Tur-
key. The samples analysed consisted of whole
anchovy in oil (Dardanel Hamsi sosyete), headed
sardine in oil (Dardanel sardalya), mackerel fillet
in own juice (Migros Uskumru), bonito fillet in
own juice (Migros Palamut), and trout fillet in
tomato sauce (Migros Alabalik), 5 cans each.

The chemical analyses were performed in
Hamburg, Germany. Convenient aliquots or
pooled samples (depending on the amount of ma-
terial) of the dripped fish part were homogenized
in a knife mill and taken for analyses.

Proximate Analyses

Moisture was determined gravimetrically in
an aliquot of the homogenate after drying for 12h
in an oven at 105 °C until weight was constant.
Percent raw protein was calculated by multiply-
ing nitrogen (%) by 6.25 (nitrogen was measured
by Dumas using a LECO TruSpecN (LECO in-
struments GmbH, Mdénchengladbach, Germany))
(AOAC 2005). The lipid content was analyzed by
a modified method of Smedes (1999) (Karl et al.
2012).

Ash content was determined according to An-
tonacopoulus (1973). The amount of salt was
obtained by titration with 0.1 N AgNO3; so-
lution after protein precipitation with
Carrez | and Carrez Il (Karl et al. 2002).

Cholesterol Content

Cholesterol was analyzed according to the
method and quantification based on the experi-
mental procedure of Naemmi et al (1995) as
modified by Oehlenschléger (2006).

Total Phosphorus Content

The total phosphorus content was determined
photometrically in the nitric acid extract of the
ash according to a modified official German
method of the foodstuffs and animal feed code to
measure phosphorus in meat (8 64 LFGB 2008).

Free Amino Acid Composition

For sample deproteinization 10 g fish sample
were homogenized with 90 mL 6 % perchloric
acid (w/w) and subsequently filtrated. HPLC de-
termination of the free amino acids (17, including

taurine) was performed in the diluted extracts
(2:10 up to 1:200). After precolumn derivatiza-
tion with o-phthaldialdehyde (OPA) according to
a modified method of Antoine and co-workers
(1999), the amino acids were separated on a re-
versed-phase column by a gradient and then
quantified by fluorescence detection using the in-
ternal standard method with 2-aminobutyric acid.

Mineral Element Analysis

The homogenised fish samples (1.6 — 2.0 mg
wet weight) were digested in a mixture of 4 mL
65% nitric acid suprapur and 1 mL 30% hydro-
gen peroxide in closed tetrafluormethaxil quarz
vessels of a temperature-time programmed Mile-
stone ultraCLAVE |1l (Milestone SRL, Sorisole,
Italy) digestion system.

Na, K, Ca and Mg were measured by flame AAS
(contrAA® 700 high-resolution continuum source
atomic absorption spectrometer with air-
acetylene flame equipped with an autosampler,
Analytik Jena, Jena, Germany).

Selenium Measurements

The samples were prepared as described
above. Selenium was analyzed by the continuous
flow hydride system of the contrAA® 700. For
the reduction of Se (VI) to Se (IV) prior to the
hydride generation 6 M HCI was added to an ali-
quot of the sample solution (1:1 v/v) and heated
in a water bath for 30 min at 90 °C.

Quality Assurance of AAS Determination

The commercial reference material IAEA-407
of the International Atomic Energy Agency was
used to validate the analytical methods and as
quality control. The mean values obtained for an-
alytical recovery were 101% (Na), 100% (K),
89% (Ca), 82% (Mg) and 83% (Se) (Table 1).

Heavy Metals

All samples were lyophilised in a Finn-Aqua
Lyovac GT 2 freeze dryer (GEA Process Engi-
neering Inc., Columbia, U.S.), milled in a ball
mill made from agate and finally decomposed in
an oxygen plasma ashing chamber. Differential
pulse anodic stripping voltammetry (746 VA
Trace Analyser, Metrohm, Switzerland) was used
for the determination under the same experi-
mental conditions, as described elsewhere in de-
tail (Celik et al 2007). For analytical quality con-
trol the recommendations given in the guidelines
of NMKL (2011) are followed whenever possi-
ble. The accuracy of the concentrations deter-
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mined in this study was verified by measure-
ments of certified reference materials. Results
given in Table 1 show that all elements were de-
termined with good accuracy.

Statistical Evaluation

One-way ANOVA (Tukey-Test) was applied
for statistical analysis (SigmaStat version 3.5,
Systat software Inc., San Jose, U.S.).

Results and Discussion

Proximate Composition and Cholesterol Con-
tent

The basic nutritional ingredients show that the
canned fish products contained considerable
amounts of raw protein. The highest average raw
protein content was measured in bonito (23.6%)
and the lowest in trout fillets (17.0%) (Table 2).
The average fat content ranged between 6.7%
(trout) and 24.3% (mackerel). Fish lipids are a
very good source of essential unsaturated fatty
acids. The consumption of such products can
help to cover the daily amounts of valuable long
chain unsaturated omega-3 fatty acids recom-
mended for the prevention of heart diseases.

Table 1. Quality Assurance (QA) for elemental analyses based on certified reference materials.

Concentrations based on a dry weight basis

No. of
analyses | Units Results Certified reference material
IAEA 407 CRM No. 422

Sodium 6 g/kg 13.29 £ 0.55 (101.5%) 13.10 £ 0.70
Potassium 6 g/kg 13.29 £ 0,56 (101.5%) 13.10 £ 0.90
Calcium 6 g/kg 24.22 + 2.61 (89.4%) 27.00 +1.30
Magnesium 6 g/kg 2.34 £ 0.08 (82.1%) 2.72+0.14
Selenium 10 mg/kg | 2.39 £ 0.14 (84.5%) 2.83+0.38
Cadmium 5 pg/kg | 138.4 +29.4 (73.2%) 189.0+4.0

5 pg/kg | 17.5+0.75 (102.8%) 17.0+2.0
Lead 5 ug/kg | 149.9 +25.2 (124.1%) 120.0 £ 20.0

5 pug/kg | 81.4 +9.41 (95.8%) 85.0 £15.0
Copper 5 pg/kg | 2.32 £0.56 (70.7%) 3.28 £0.08

5 ug/kg | 1.08 +0.09 (103.0%) 1.05 £ 0.07
zZinc 5 pug/kg | 66.3 +14.2 (98.8%) 67.1+0.8

5 pg/kg | 17.3+1.0 (88.4%) 19.6£05
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Table 2. Proximate composition and cholesterol content of canned fish products from Turkey
(arithmetic mean + standard deviation, range: min — max, on a wet weight basis)

Fish N Anchovy, Sardine, Mackerel, fillet | Bonito, fillet | Trout, filletin
Component whole, in oil | headed, in il in own juice in own juice | tomato sauce
Cholesterol 5 68.8 £ 6.0 64.6 £ 6.4 41.0+8.9 51.6+4.4 484+ 4.4
[mg/100 g] 60— 76 58 - 74 26 - 48 47 - 58 41-52

Moisture 5 61.6+1.8 60.6 £ 1.9 553 +2.6 59.9+1,7 70.7+0.8
[9/100 g] 59.3 - 64.0 57.9 - 62.5 51.7 - 58.3 58.3 — 62.3 69.6 — 71.8
Ash 5* 2.7 3.2 1.4 1.3 2.1
[9/100 g]
Raw protein (N 5 18.1+ 0.3 18615 18.1+£1.8 23.6x0.8 17.0+£04
X 6.25) [9/100 g] 17.8-18.5 16.2-20.1 16.6 -21.1 22.9-24.7 16.4-17.4
Total lipids 5* 12.5 11.7 24.3 15.1 6.7
[9/100 g]
NaCl 5* 1.3 1.2 0.7 0.5 1.3
[9/100 g]
Phosphate (P.0s) | 5* 0.8 1.0 0.4 0.5 0.4
[9/100 g]
Sodium 5 | 43791371 4653 + 507 2452 + 304 1911 + 214 4919 £ 572
[mg/ kg] 39734729 | 4272 — 5460 2040 — 2811 1707 — 2246 4226 — 5754
Potassium 5 ]2307+160 2282 + 250 2604 + 269 2853+ 92 3443 + 80 3348
[ma/ kg] 2060 — 2450 | 1931- 2535 2244 — 2941 2751- 2945 — 3566
Magnesium 5 28612 354 +£9 228 £27 27910 217 %3
[ma/ kg] 269 — 303 341- 363 192 — 264 269 — 291 212 - 221
Calcium 5 | 2349 +342 3601 + 313 nn nn nn
[ma/ kg] 1988 — 2734 | 3194 - 4020

*) pooled samples nn< limit of detection 70-100 mg Ca/kg (based on threefold standard deviation of the blanks

and an average sample weight)

Fish products are usually not a considerable
source for cholesterol via food intake. In raw fish
from the Northeast Atlantic an average of approx.
40 mg/100 g was determined. Fish species from
temperate areas can have slightly higher values
(Oehlenschlager 2006). Levels between 41 and
69 mg cholesterol/100 g in the canned fish spe-
cies were in the low range and confirm that the
cholesterol content does not correlate with the
respective lipid values. It could also be confirmed
that there is no increase of cholesterol in the fish
caused by other ingredients.

Mineral Element Analysis

Marine food serves as a moderate to good
source of minerals. Fish flesh generally contains
high amounts of potassium (around 0.35 g/100g
and low amounts of sodium (around 0.04 g/100g)
(Holland et al 1993; Oehlenschldger 1997; Oeh-
lenschlager et al 2009). In the samples investigat-
ed the natural amounts of sodium have been in-
creased by the addition of salt to contents be-
tween 0.5 and 1.3 gNaCl/100g while potassium
remained at its natural content (0.228 -0.344
g/100g, Table 2).

The level of magnesium in the raw and bone-
less muscle is higher (average 0.025 g/100g) than
the calcium content which is confirmed by the
results of the canned fillets in Table 2. Only fish
eaten with bones like anchovy and sardines is an
excellent source for calcium (Holland et al.
1993), in boneless canned fish the calcium con-
tent was below the limit of detection.

The phosphorous content is somewhat higher
in canned fish, where the bones are in and lower
in boneless fillets. From the data in Table 2 it is
evident that all phosphorous present is natural
(0.4-1.0 g P20s/100g) and no phosphate based
additives have been added during production.

Particularly worth mentioning is selenium as
an essential micronutrient which plays a vital role
in human health. Fish is an important and highly
bio-available source of dietary selenium. The
content of this element can vary considerably be-
tween specimens, but is on average quite constant
between species. Marine fish from the Northeast
Atlantic waters contains between 0.3 and 0.6 mg
selenium/kg, values for freshwater fish can be
somewhat lower (Oehlenschlager 2006). The re-
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sults of this study (Table 3) confirm these find-
ings. The recommended daily allowances of sele-
nium of 0.03-0.07 mg of the German Nutrition
Society (2008) are already covered by the con-
sumption of about 100 g of the analysed fish spe-
cies.

The results for the element traces are present-
ed in Table 3. All cadmium concentrations found
were well below the legal Turkish Food Codex
and the strictest EU limits (100 pg/kg (Anony-
mous 2008) and 50 pg/kg wet weight, respective-
ly). The highest amount 20 pg/kg was present in
anchovy; the other 4 samples contained only 4-7
Mg/kg. The values for anchovy were low com-
pared with literature data that reported for fresh
anchovy 650 pg/kg (Uluozlu et al. 2007) and 270
pg/kg (Tuzen 2009). For canned anchovy Tuzen
and Soylak (2007) and Celik et al. (2007) pub-
lished 120 pg/kg and 92 pg/kg, respectively. In
contrast, Mol (2011a) found lower cadmium con-
tents in canned anchovy ranging between 1 and
19 pg/kg which are in good agreement with the
figures reported in this paper. For canned sardine
and tuna 190 pg/kg and 80 pg/kg, respectively,
were analyzed (Tuzen et al. 2007). Similar and
comparable low cadmium concentrations of 10-
20 pg/kg in canned tuna were published in 2011
by Mol (2011b). However, in a recent study
about trace elements in vacuum packed smoked
Turkish rainbow trout, a cadmium content of 10
pg/kg was found (Sireli et al. 2006). Galitsopou-
lou (2012) explained a certain increase in cadmi-
um content of anchovies and sardines after can-
ning compared to the raw material used by the
water reduction process prior to canning.

The Turkish Food Codex permits 300 ug/kg
as maximum lead level in fish (Anonymous
2002). The lead contents were also all below this
limit, ranging from 17 pg/kg in bonito fillet to
61 pg/kg in sardine. 90 pg Pb/kg have been re-
ported by Tuzen (2009) in canned sardine which
is close to the amount found in this investigation,
but the author found a much higher lead content
in canned anchovy (400 pg/kg). Mol (2011a) re-
ported in canned anchovies a lead concentration
of 188 pg/kg which exceeds the results of this in-
vestigation by a factor of 5. In canned tuna a lead
content ranging between 90 and 450 ug/kg was
reported by Mol (2011b). The significantly high-
er lead concentration in canned products contain-
ing bones can be explained by the fact that lead
can be accumulated in bone tissue (Oehlenschla-
ger 2002).
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All samples contained zinc ranging from a
low content in mackerel (6.9 mg/kg), bonito
(5.8 mg/kg) and trout (6.4 mg/kg) to a higher
content in anchovy and sardine (27.3 mg/kg and
17.6 mg/kg). This is in good agreement with oth-
er findings where 34.0 mg/kg have been found in
canned anchovy and 7.5 mg/kg in canned sardine
(Tuzen 2009). In canned tuna a zinc concentra-
tion between 8.2 and 12.4 mg/kg was given by
Mol (2011b).

Copper concentrations were found to be low
around 0.5 mg/kg. These values were lower than
those reported by Tuzen (2009) (1.8 mg/kg for
anchovy and 2 mg/kg for sardine), but in good
agreement with the copper content reported for
canned tuna (0.45-0.58 mg/kg) by Mol (2011b).

Free Amino Acids

The total content of free amino acids varied
clearly among species and between single cans of
the same product (Table 4). In cans containing
marine fish species individual amino acids such
as asparagine, aspartic acid, phenylalanine and
isoleucine were found only in minimal quantities.
In trout products the levels of asparagine, aspartic
acid and particularly glutamic acid were much
higher.

In all tested fish cans the high levels of taurine
became obvious. Taurine is an amino sulfonic ac-
id that is never incorporated into proteins, but is
present in free form only in animal tissues. Hu-
mans are limited capable of biosynthesising tau-
rine, but it is of importance for many physiologi-
cal processes. For example taurine is beneficial
for cardiovascular health, reduces blood choles-
terol values, and has antioxidant properties (Un-
deland 2009). Taurine is a heat stable, water sol-
uble compound of low molecular weight. It is a
known fact that during processing of fish the
concentration of taurine decreased mainly as a
result of leaching (Dragnes et al. 2009; Larsen et
al. 2010). Because the raw fish was not analysed,
a calculation of the loss of taurine and other free
amino acids during processing was not possible.

The taurine content in the fish products (ex-
cept for trout) was only exceeded by the histidine
content. Especially marine fish contained high
amounts exceeding the limit of the analytical de-
termination procedure. The actual levels are
therefore higher. Some free amino acids like his-
tidine or lysine can result in the rapid formation
of biogenic amines during microbial spoilage of
fish.
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Table 3. Trace elements in the edible part of canned fish products from Turkey (arithmetic mean +
standard deviation, range: min-max on a wet weight basis), n = 5 cans, respectively

Component Anchovy, Sardine, Mackerel, Bonito, fillet | Trout, fillet

whole, in oil headed, fillet in own in own juice in tomato
in oil juice sauce

Selenium 0.43 +0.06% 0.71 +0.21%¢ 0.40 £ 0.072 0.63 £ 0.04° 0.20 + 0.01¢

[mg/kg] 0.37-0.53 0.51-1.05 0.34-0.52 0.56 — 0.66 0.18-0.21
Zinc 27.3+1.8° 17.6 +1.7° 6.9 +0.5° 5.8+0.3° 6.4 +0.5°
[mg/kg] 25.3-30.1 15.4 -20.1 6.1-7.4 54-6.1 55-6.9
Copper 0.8+0.1° 0.7+ 0.1 0.9+0.1° 0.5+0.1° 0.5+0.1°
[mg/kg] 0.6-0.9 0.6-0.9 0.7-11 05-0.6 04-0.6
Cadmium | 19.8 + 4.2 6.8 2.8 5.9+ 1.0° 46+0.7° 40+05°
[ug/kg] 13.9-23.8 3.9-10.9 47-7.0 35-52 3.3-45
Lead 35.8+3.8° 60.6 + 14.1° 175+ 1.8 16.7 + 3.8° 18.3 +3.4°

[ug/kg] 32.9-419 48.4-845 15.6-19.9 12.7-22.4 12.8-21.9

Different letters in a horizontal block indicate a statistically significant difference in the mean values (p < 0.05)

Table 4. Free amino acid content of canned fish products from Turkey (arithmetic mean + standard
deviation on a wet weight basis), n = 5 cans, respectively

Amino acid Anchovy, Sardine, Mackerel, fillet | Bonito, fillet | Trout, fillet
[mg/g fish] whole, in oil | headed, in in own juice in own juice in tomato
oil sauce

Aspartic acid nn 0.02 +0.03 nn nn 0.16 + 0.02
Glutamic acid 0.16 £ 0.07 0.05 £+ 0.02 0.06 £ 0.02 0.05+0.03 0.35+0.04
Asparagine nn nn nn nn 0.13+£0.02
Serine 0.03£0.02 0.10+£0.14 0.02 £ 0.03 0.02 £0.02 0.06 £ 0.01
Histidine 210+1.07%" | 1.46+055® | 153+041* | 424+111° | 0.19+0.05°
Arginine 0.09 £0.02 0.14£0.14 0.03 £+ .005 nn 0.05+0.01
Glycine 0.15+0.07 0.11 £ 0.06 0.10 £ 0.02 0.21+£0.08 0.17 £ 0.05
Threonine 0.15+0.07 0.09 £ 0.04 0.08 £ 0.02 0.21+0.10 0.06 £ 0.01
Taurine 0.67+0.31* | 046+0.12® | 050+0.11° | 0.26+0.08" | 0.20 +0.04°
Tyrosine 0.06 £ 0.03 nn 0.01 nn 0.01+0.01
Alanine 0.36 £0.17 0.12 £ 0.03 0.09 £ 0.02 0.05+0.03 0.28 £ 0.03
Methionine 0.09 £0.04 0.02 £ 0.03 0.01+0.01 0.01+0.01 0.01+0.01
Valine 0.11 £0.05 0.06 £ 0.04 0.02 £0.01 0.01£0.02 0.02 £ 0.02
Phenylalanine 0.09 £ 0.04 nn nn nn 0.02 £ 0.02
Isoleucine 0.09 £ 0.04 nn nn nn 0.01+0.01
Leucine 0.17 £0.08 0.04 £0.03 0.01+0.01 0.01+0.01 0.01+0.01
Lysine 0.18 £ 0.06 0.10 £ 0.03 0.15+0.03 0.09 £0.06 0.09 £0.01
Total 449 £2.12% | 2.80 +£0.85® 2.61+057® 5.17 + 1.49° 1.83+0.27°

nn: < limit of detection 0.01 mg/g
Different letters in a horizontal block indicate a statistically significant difference in the mean values (p < 0.05)
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Conclusions

The canned fish products investigated can be
described as products rich in protein and fat with
low cholesterol content. They are a good source
of magnesium, zinc and selenium and those con-
taining bones also of phosphorous. No phos-
phates were added as additives. The samples con-
tained high amounts of taurine and histidine. The
contents of the heavy metals lead and cadmium
were below legal Turkish limits. These canned
products produced and marketed in Turkey are
from a nutritional point of view recommended to
be consumed.
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Oz: Arastirmada, Marmara Denizi’nin batisinda dogal stoklarin bulundugu alanlardan 6rneklenen
beyaz kum midyesi (Chamelea gallina) ve kum sirlaninin (Donax trunculus) bilyime &zellikle-
ri tahmin edilmistir. Numuneler, ticari avciliga kapali bolgelerden 24 ay siire ile aylik olarak
dre¢ yardimiyla toplanmistir. C. gallina populasyonunda bireylerin, boy dagilim: 7-39 mm,
agirhigr 0.3-21.05 g olarak belirlenmis, D. trunculus’un ise boyu 11.5-42 mm ve agirlig1 0.26-
17.22 g arasinda degismistir. Her iki tiirtin de negatif allometrik biiyiime gosterdigi tespit edil-
migtir. C. gallina bireylerinin ortalama et verimi %19.10; D. trunculus’un ise %19.45 olarak
belirlenmistir.

Anahtar Kelimeler: Chamelea gallina, Donax trunculus, Biiylime, Et verimi, Bat1 Marmara

Abstract: Properties Growth of Populations The Striped Venus
(Chamelea gallina L., 1758) and The Wedge Clam
(Donax trunculus L., 1758) in The West Marmara Sea

In this study, of individuals the striped venus (Chamelea gallina) and the wedge clam (Donax
trunculus) sampled from the natural stock in west of the Marmara Sea were estimated proper-
ties growth. Samples were collected for a period of 24 consecutive months in zones off com-
mercial fishing by dredging. The distribution length of individuals in populations C. gallina
and D. trunculus were 7-39 mm and 11.5-42 between, weight 0.3-21.05 g and 0.26 -17.22 g
between, respectively. Both species showed negative allometric growth. The average meat yi-
eld of C. gallina and D. trunculus were about %19.10 and %19.45, respectively.

Keywords: Chamelea gallina, Donax trunculus, Growth, Meat yield, West Marmara

*Bu makale “Canakkale Bogazi ile Bati Marmara’da Kum Midyesi (Chamelea gallina, L. 1758) ve Kum Sirlaninin (Donax
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Giris

Cift kabuklu yumusakga tiirleri arasinda eko-
nomik degeri yiiksek olan C. gallina ve D. trun-
culus, genel olarak intertidal veya sig subtidal
bolgelerde (Ansell vd., 1983), dip yapisi kumsal
olan alanlarda dagilim goéstermektedirler (Maze
ve Laborda, 1988; Oray, 1989). Diinya genelinde,
Atlantik Okyanusu (Ansell vd., 1983; Fischer
vd., 1987), Adriyatik Denizi, Karadeniz, Akdeniz
(Bayed ve Guillou, 1985) ve Marmara Denizi

(Deval, 2009) kiyilarinda genis yayilim goster-
dikleri bildirilmektedir.

Ulkemizde, son yillarda C. gallina’nin ticari
avciligi Karadeniz’den yapilmakta olup, D. trun-
culus’un ise ticari avciligt yapilmamaktadir. Her
iki tiirlin Marmara Denizi’nde yogun stoklara sa-
hip oldugu bildirilmektedir (Colakoglu, 2011).
Bununla beraber, bu bolgede C. gallina’nin ticari
avciligl 1998 yilinda Tarim ve Kdoyisleri Bakan-
l1g1’nin su {irlinleri aveiligim diizenleyen 32/1 no-
lu sirkiileri ile yasaklanmistir. D. trunculus’un
yasaklilig1 ise, 2002 yilinda 35/1 nolu sirkleri ile
belirlenerek yiiriirlige konulmustur. Halen de-
vam eden avcilik yasagi nedeniyle bu alandaki
stoklarin durumunun bilinmesi ve gelecekteki

degerlendirme diizeyleri, populasyon tahmini
27“0.'0“E

aragtirmalarinin yapilmasini zorunlu hale getir-
mistir. Yapilan bu arastirma ile Marmara Deni-
zi’ndeki C. gallina ve D. trunculus tdrlerinin bi-
yiime Ozellikleri ortaya konularak stoklarin du-
rumu hakkinda bilgi edinilmeye c¢alisilmistir.

Materyal ve Metot

Arastirma materyali Marmara Denizi’nde bu-
lunan ¢ift kabuklu yumusakgalardan C. gallina ve
D. trunculus turleridir. Tarlerin 6rneklemeleri
Marmara Denizi’nin batisinda belirlenen dogal
stoklarin bulundugu 8 istasyondan gergeklesti-
rilmis (Sekil.1), 6rnekler infra-littoral bolgeden
(0-10 m) Mayis 2006 ile Nisan 2008 tarihleri
arasinda 24 ay siire ile aylik olarak, dre¢ yardi-
miyla temin edilmistir. Temin edilen 6rneklerin
bireysel uzunluklar1 0.01 mm hassasiyetli dijital
kumpas ile Ol¢iilmiis, agirliklar ise 0.01 gr’lik
hassas terazide tartilarak kaydedilmistir. Arastir-
ma siiresince Olgiim ve tartimlardan elde edilen
veriler kullanmlarak 6rneklerin % boy ve agirlik
frekans dagilimlar1 ¢ikarilmis, ortalama + SH
(Standart Hata), minimum ve maksimum boy ve
agirlik degerleri belirlenmistir.

28°0'0"E

™ 0 25 50
km

41°0'0"N

Marmara Denizi

40°00"N

—

Karadenlz__ —

TURKIYE

Sekil.1. Arastirma Sahalar1 (1: Gelibolu (40°26' N - 026°42'E), 2: Bolayiralt1 (40°30' N - 026°51' E), 3:
Sarkdy (40°36' N - 027°05' E), 4: Cardak (40°24' N - 026°44' E), 5: Sevketiye (40°24' N - 026°53' E), 6:
Kemer (40°26' N - 027°10' E), 7: Karabiga (40°22' N - 027°20' E), 8: Denizkent (40°19' N - 027°33' E).

Figure 1. Sampling locations
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Boy - agirlik iligkisi, Ricker’in (1975) ekspo-
nansiyel regrasyon (lssel iliski modeli) formiilii
(TW = a L ®) kullanilarak hesaplanirken, her iki
tarafin logaritmasi alinarak dogrusal hale getiril-
mistir. C. gallina ve D. trunculus’un blylime
seklinin belirlenmesi i¢in boy ve agirlik degerleri
regrasyon analizine tabi tutulmus ve en kiigiik ka-
reler yontemine gore a ve b degerleri hesaplan-
mustir. Boy-ylikseklik ve boy-en iligkileri, Arneri
et al., (1997)’nin bildirdigi H(W)= a+bL dogru-
sal iliskisinden faydalanilarak hesaplanmstir.
Yas et verimi ise, Freeman’in (1974) bildirdigi Et
Verimi = Yas Et Agwrlhig1 / Toplam Agwihik x 100
formiiliine gore hesaplanmistir.

Bulgular ve Tartisma

Arastirma periyodu boyunca ornekleme istas-
yonlarindan elde edilen C. gallina ve D. truncu-
lus bireylerine ait boy, genislik, kalinlik ve agir-
lik dagilimlar1 Tablo 1’de verilmistir. C. gallina
bireylerinin (N= 3325) boyu, 7-39 mm, agirhigi
0.3-21.05 g; D. trunculus’un (N=4624) ise, boyu
11.5-42 mm ve agirhig 0.26-17.22 g arasinda de-
gismistir.

C. gallina ve D. trunculus populasyonlarinda
bireylerin boy dagilimlariin, yogun olarak sira-
styla, 17-33 mm ve 20-38 mm arasinda degistigi,
19 mm ve 26 mm boy gruplarinin ise en fazla
frekansa sahip oldugu belirlenmistir. Agirhik -
frekans dagilimlarinda ise bireyler yogun olarak
2-10 g (C. gallina) ve 2-6 g (D. trunculus) ara-
sinda degismis, her iki tiirlinde 3 g agirlik gru-

bunda en fazla frekansa sahip oldugu belirlenmis-
tir (Sekil 2). C. gallina bireylerinin yikseklik ve
en dagilimlarinda en yogun frekans gruplarini si-
rastyla, 15-30 mm (17 mm) ve 8-18 mm (10
mm), D. trunculus tlrd icin ise 14-22 mm (16
mm) ve 8-12 mm (9 mm) arasindaki boy grupla-
rinin olusturduklari tespit edilmistir (Sekil 3).

Calismada, C. gallina ve D. trunculus bireyle-
rine ait boy—agirlik iliskileri incelenmis ve bulgu-
lar Tablo 2’de verilmistir. Tablo 2’ye gore C.
gallina’nin boy—-agirlik iliskisi, TW=
0.3539L.28%8 (r=0.98; N=2462), D. trunculus’un
ise TW= 0.153L2™" (r= 0.95; N=3428) olarak
hesaplanmustir. Her iki tiir i¢in b degeri 3’ten kii-
¢lik oldugu i¢in biiylime negatif allometrik (b=
2.89; b= 2.74) oldugu tespit edilmistir. C. gallina
ve D. trunculus’un boy ve ylkseklik ile en ve
agirlik bulgular1 arasinda logaritmik bir iliski ol-
dugu belirlenmistir (Tablo 2; Sekil 4 ve Sekil 5).

Aragtirma sahalarindan avlanan C. gallina ve
D. trunculus bireylerine ait boy-yikseklik ve
boy—en iligkileri incelenmis ve aralarinda dogru-
sal bir iligki oldugu belirlenmistir (Tablo 3; Sekil
6).

Her iki tire ait bireylerin agirligi, et agirhigi
ve et verimi dagilimlar Tablo 4’de verilmistir. C.
gallina bireylerinin (N= 1655) agirlig1 1.19-17.76
g, et agirligr 0.09-2.53 g, et verimi %0.78-85.60;
D. trunculus’un (N=3374) ise agirhig1 0.26-8.92
g, et agirhg 0.02-1.89 g, et verimi %4.28-53.45
arasinda degismistir.

Tablo 1. C. gallina ve D. trunculus tlrlerine ait boy ve agirlik degerleri

Table 1. Distribution of lenght and weight of C. gallina and D. trunculus

Tur Ozellik Boy Y tikseklik En Agirhk
(mm) (mm) (mm) ()
Ort+Std. Hata ~ 23.940.01  21.8+0.01  12.3+0.01 4.85+0.06
C. gallina (Min-Max) (7-39) (8-36) (4-30.5) (0.3-21.05)
N 3325 3215 3214 3257
Ort+Std. Hata ~ 28.74#0.01 17.1+0.002  9.5+0.001 3.04+0.02
D. trunculus (Min-Max) (11.5-42) (7.5-38.5) (1.8-22) (0.26-17.22)
N 4624 4610 4610 4801
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Sekil 2. C. gallina ve D. trunculus bireylerinin boy—frekans (a,c) ve agirlik — frekans (b, d) dagilimlar

Figure 2. Lenght - frequency (a,c) and weight - frequency (b,d) distribution of individuals C. gallina and D.
trunculus
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D. trunculus (N=4610)
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Sekil 3. C. gallina ve D. trunculus bireylerinin ytkseklik—frekans (a,c) ve en—frekans dagilimlari (b,d)

Figure 3. Height- frequency (a,c) and width- frequency (b,d) distribution of individuals C. gallina and D.
trunculus

Tablo 2. Turlere ait boy—agirlik, yikseklik—agirlik ve en—agirlik iliski parametreleri

Table 2. Parameters of lenght— weight, height- weight and width-weight relationships of species

Chamelea gallina N Denklem a b r BlUyume

Boy — Agirlik 2462 TW=alLP" 0.3539 2.8908 0.98  Negatif Allometrik
Yikseklik — Agirlik 2587 TW=aHP 0.4888 2.7973 0.97  Negatif Allometrik
En - Agirlik 2561  TW=aWwP 2.6892 24167 0.94  Negatif Allometrik
Donax trunculus N Denklem a b r Buyume

Boy — Agirlik 3428 TW=alL" 0.153 2.7373  0.95  Negatif Allometrik
Yikseklik — Agirlik 3432 TW=aHP 0.6675 2.6849 0.93  Negatif Allometrik
En - Agirlik 3413 TW=aWP 3.1267 2.3046 0.86  Negatif Allometrik

L: Boy; H: Yiikseklik; W: En; TW: Agirlik
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Sekil 4. C. gallina turtine ait boy-agirlik (a), yiikseklik-agirlik (b) ve en-agirlik (c) iliskileri

Figure 4. Lenght— weight (a), height- weight (b) and width-weight (c) relationships of C. gallina
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Sekil 5. D. trunculus tlrine ait boy-agirlik (a), yiikseklik-agirlik (b) ve en-agirlik (¢) iliskileri
Figure 5. Lenght— weight (2), height- weight (b) and width-weight (c) relationships of D. trunculus
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Tablo 3. Tirlere ait boy-yukseklik ve boy—en iligki parametreleri
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Table 3. Parameters of lenght-height and lenght —width relationships of species

Chamelea gallina N Denklem a b r
Boy - Yikseklik 2616 H=a+bL -0.0711 0.9495  0.99
Boy —En 2607 W= a+bL -0.1418 0.5746 0.96
Donax trunculus N Denklem a b r
Boy — Yukseklik 3452 H=a+bL 0.0962  0.556 0.95
Boy — En 3400 W= a+bL 0.0425 0.316 0.91

L: Boy; H: Yikseklik; W: En

Yikseklik (mm)

En (cm)

40
H =0,9495L - 0,0711 .
35 1 r=0,99
20 1 N= 2616
25 -
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5 |
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Sekil 6. C. gallina ve D. trunculus bireylerinin boy-yikseklik (a, ¢) ve boy—en iligkileri (b, d)
Figure 6. Lenght—height and lenght —width relationships of individuals C. gallina and D. trunculus

Tablo 4. C. gallina ve D. trunculus tlrlerine ait birey agirligi, et agirligi ve et verimi degerleri

Table 4. Values of meat yield and meat weight, individual weight of C. gallina and D. trunculus

Tur Ozellik Agirhk Et Agirhg Et Verimi

() () (%)

Ort+Std. Hata 5.51+0.08 0.66+0.01 19.10+0.43

C. gallina (Min-Max) (1.19-17.76) (0.09-2.53) (0.78-85.60)
N 1655 1655 1655

Ort+Std. Hata 2.91+0.02 0.56+0 19.45+0.08

D. trunculus (Min-Max) (0.26-8.92) (0.02-1.89) (4.28-53.45)
N 3374 3374 3374
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Marmara Denizi’nin batisindaki 8 farkli istas-
yondan 6rneklenen C. gallina ve D. trunculus bi-
reylerinin biiytime 6zellikleri tahmin edilmistir.

Aragtirmada, C. gallina bireylerinin  (N=
3325) boyunun 7-39 mm, agirligimnin 0.3-21.05 g;
D. trunculus’un (N=4624) ise boyunun 11.5-42
mm ve agirliginin 0.26-17.22 g arasinda degistigi
tespit edilmistir. C. gallina ve D. trunculus po-
pulasyonlarinda bireylerin boy dagilimlarinin yo-
gun olarak sirastyla, 17-33 mm ve 20-38 mm ara-
sinda degistigi, 19 mm ve 26 mm boy gruplarinin
ise en fazla frekansa sahip oldugu belirlenmistir.
Her iki tiir i¢cinde diisiik oranda kiigiik bireylerin
avlanmasinin nedeninin, av aracimn segiciligin-
den ve bolgede uzun sureden beri siire gelen av-
lanma yasaginin bulunmasindan kaynaklandigi

diigtiniilmiistiir.

Ulkemizde, Marmara Denizi ve Karadeniz’de
yapilan ¢aligmalarda C. gallina’nin boy ve agirlik
dagilimlarina ait tahmin edilen sonuglar, birbirin-
den farklilik gostermektedir (Tablo 5). D. truncu-
lus ile ilgili yapilan ilk ve tek caligma, Deval
(2009) tarafindan Kuzey Marmara’da gergeklesti-
rilmig, bireylerin boy dagilimlar1 3-44.8 mm
(Lort= 24.7 mm) araliginda bulunmustur (Tablo
5). Tablo 5’te gorildiigi iizere bu ¢aligmada C.
gallina tlrd icin tespit edilen maksimum boy, de-
nizlerimizde goriillen en biiylik degeri (39 mm)
temsil etmekte, en kiglk boy ise Deval (1995)
tarafindan Kuzey Marmara’da 3.6 mm olarak ve-
rilmektedir. Bu ¢alismada en biiyiik boyda birey-
lerin tespit edilmesi, arastirmanin yapildigi do-
nemde bolgenin ticari avciliga kapali olmasindan,
Deval’in (1995) ve (2009)’da en kicik boy da
bireylere rastlamasinin nedeninin ise av aracinin
seciciliginden kaynaklandigi diisiiniilmiistiir.

Diinyada cesitli bolgelerde yapilan arastirma-
larda C. gallina tiriine ait maksimum boy dagi-
limlar1 konusunda farkli bulgular elde edilmistir.
C. gallina ile ilgili maksimum boy dagilimlari,
Akdeniz’de yapilan aragtirmada 40 mm (Gaspar
vd., 2002b) ve 41 mm (Vives ve Suau, 1962),
Karadeniz kiyilarinda 31 mm (Boltacheva ve
Mazlumyan, 2003) ve 43 mm (Scarlota ve Staro-
bogtav, 1972), Gliney Adriyatik’te 46.5 mm (Ma-
rano vd., 1982), Orta Adriyatik’te 46 mm (Poggi-
ani vd., 1973) ve Trieste Korfezi’nde 39.6 mm
(Valli ve Zecchini-Pinesich, 1981) olarak belir-
lenmistir (Tablo 6). D. trunculus ile ilgili yapilan
baz1 aragtirmalarda ise, Ispanya kiyilarinda 45
mm (Huz vd., 2002), Portekiz’in giiney kiyilarin-
da 44.27 mm, 44 mm (Gaspar vd., 2002a) ve 31

mm (Gaspar vd., 2003), italya’nin Giiney Adriya-
tik kiyilarinda 37 mm (Zeichen vd., 2002) olarak
tespit edilmistir (Tablo 6). Bulgulardaki bu farkli-
liklar, ¢evresel faktorler, avlanma bolgesi ve av-
cilikta kullanilan av aracinin segiciliginden kay-
naklanabilmektedir.

Aragtirmada, C. gallina ve D. trunculus birey-
lerinin negatif allometrik biiylime gosterdigi be-
lirlenmistir. Diinyada farkli bolgelerde yapilan
bazi ¢aligmalarda C. gallina bireylerinde W/L
iligkisinin, bu c¢aligma sonuglarinda oldugu gibi,
negatif allometrik biliylime gosterdigi bildirilmis-
tir (Tablo 7) (Marano vd., 1982; Valli vd., 1985;
Cano ve Hernandez, 1987; Polenta, 1993; Deval,
1995; Arneri vd., 1997; Stadnichenko ve Zolota-
rev, 2001; Gaspar vd., 2002b; Koseoglu, 2005).
Bununla beraber, C. gallina ile ilgili yapilan di-
ger calismalarda ise bazi arastiricilar biiylimeyi
pozitif allometrik (Valli ve Zecchini-Pinesich,
1981; Ramon, 1993), bazilar1 da izometrik (Dal-
gic, 2006) olarak tespit etmiglerdir (Tablo 7). D.
trunculus ile farkli bolgelerde yapilan aragtirma-
larda ise, bu ¢aligmada elde edilen sonuglara ben-
zer olarak, tirin negatif allometrik biyume gos-
terdigi belirlenmistir (Tablo 7) (Maze ve Labor-
da,1990; Ramon,1993; Bayed, 1990; Gaspar vd.,
2002a).

C. gallina ve D. trunculus bireylerine ait boy—
yukseklik ve boy—en iligkileri incelendiginde ise
her iki tiiriin aralarinda dogrusal bir iligki oldugu
belirlenmistir. C. gallina’nin boy - yiikseklik ilis-
kisi, H= 0.9495L-0.0711 (R?=0.92), D. truncu-
lus’ta ise H= 0.556L+0.0962 (R?=0.87) olarak
bulunmustur. Farkli bélgelerde yapilan ¢alisma-
larda ise C.gallina’nin boy ile yiiksekligi arasin-
daki iliski; Portekiz’in giiney kiyilarinda Log H=
-0.058+1.013 Log L (R?=0.94) (Gaspar vd.,
2002b), Marmara Denizi’'nin bat1 kiyilarinda
H=0.9119L-0.3322 (R%=0.94) (K&seoglu, 2005),
Adriyatik  kiyilarinda  H=  0.8900L+0.035
(R?=0.99) (Arneri vd., 1997) olarak tespit edil-
mistir. D. trunculus’la Portekiz’in gliney kiyila-
rinda yapilan bir ¢aligmada, boy ile yiikseklik
iliskisi Log H= -0.067+0.888 Log L (R?= 0.934)
olarak belirlenmistir (Gaspar vd., 2002a). Bu ¢a-
lismada elde edilen bulgular yukarida verilen di-
ger ¢alismalarin bulgular ile karsilastirildiginda,
C. gallina icin benzer, D. trunculus igin farklilik
arz etmektedir. Bunun sebebinin farkli ¢evre ko-
sullarinin tiirlerin biiytime ozellikleri Gzerine et-
kisinden kaynaklanabildigi ifade edilmektedir
(Parsons vd., 1990).
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Tiirlerin yas et verimleri incelendiginde, C.
gallina bireylerinin ortalama et verimi %19.10;
D. trunculus’un ise %19.45 olarak bulunmustur.
Tiirkiye’de avciligr yapilan bazi ekonomik ¢ift
kabuklu yumusakgalarin sonbahar dénemindeki
et verimleri iizerine yapilan arastirmada, kara
midye (Mytilus galloprovincialis) %25.01, aki-
vades (Tapes decussatus) %21.65, istiridye (Ost-
rea edulis) %6.50, kidonya (Venis verrucosa)

%16.94 ve kum midyesinin (Chamelea gallina)
%20.78 olarak belirlenmistir (Hindioglu (LOK)
vd., 1997). Cift kabuklu yumusakgalarda et veri-
minin mevsime baglh olarak degistigi, ozellikle
kis aylarinda ortamdaki besin miktarinin diismesi
ve ilkbaharda ise liremeden dolayr minimum dii-
zeylere indigini bildirilmistir (Hindioglu (Lok)
vd., 1997).

Tablo 5. Tirkiye denizlerinde C. gallina ve D. trunculus’un biyometrik 6l¢iim degerleri

Table 5. Values biometric measurement of C. gallina ve D. trunculus in Turkey Seas

Turler Bolge L ort. (mm) TW ort. (g) Arastiricilar
(min—-maks) (min—maks)
C. gallina Tekirdag 20.09 3.1 Deval (1995)
(3.6-34.5) (0.01-12.1)
Kumbag 17.3 3.6 Cebeci (1994)
(7.3-35.5) (0.3-16.4)
Selimpasa 19.6 4.4 Cebeci (1994)
(8.9-35.1) (1.4-16.1)
Karabiga 28 6.84 Tuncer ve Erdemir
(21.1-36.9) (2.47-15.41)  (2002)
Gelibolu 26.19 6.54 Koseoglu (2005)
(13-38) (1.15-22.16)
Sinop 19.56 2.46 Dalgig (2006)
(6.3-31.5) (0.08-8.67)
Samsun 18.45 2.34 Dalgic (2006)
(6.5-28.7) (0.09-6.26)
Kastamon 18.48 2.16 Dalgig¢ (2006)
u (7.4-29.1) (0.13-8.43)
Bati 239 4.85 Bu ¢alisma
Marmara (7-39) (0.3-21.05)
D. trunculus  Kuzey 24.7 - Deval (2009)
Marmara (3-44.8)
Bati 28.7 3.04 Bu calisma
Marmara (11.5-42) (0.26-17.22)

L: Uzunluk; TW: Agirlik

Tablo 6. Dunya denizlerinde C. gallina ve D. trunculus tirlerine ait maksimum boy 6l¢tim degerleri
Table 6. Values maximum length of C. gallina ve D. trunculus in Seas the world

Turler Lmaks (MM)  Bolge Arastiricilar
C. gallina 41 Akdeniz Vives ve Suau, 1962
43 Karadeniz Scarlota ve Starobogtav, 1972
46 Orta Adriyatik Poggiani vd., 1973
39.6 Trieste Korfezi Valli ve Pinesich, 1981
46.5 Guney Adriyatik ~ Marano vd., 1982
40 Atlantik Gaspar vd., 2002b
31 Karadeniz Boltacheva ve Mazlumyan, 2003
D. trunculus 45 Akdeniz Huz vd., 2002
443 Atlantik Gaspar vd., 2002a
44 Atlantik Gaspar vd., 2002a
37 Guney Adriyatik ~ Zeichen vd., 2002
31 Atlantik Gaspar vd., 2003
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Lmaks: Maksimum boy

Tablo 7. C. gallina ve D. trunculus’un boy-agirlik iligkilerinin tissel denklemleri

Table 7. Exponential equations length-weight relationship of C. gallina and D. trunculus

Tur b Blyime Bolge Arastiricilar

C. gallina 2.613 - Allometrik Adriyatik Polenta, 1993
2.902 - Allometrik Marmara Deval, 1995
2.721 - Allometrik Adriyatik Arneri vd., 1997
2.601 - Allometrik Adriyatik Arneri vd., 1997
2.801 - Allometrik Atlantik Gaspar vd., 2002b
2.967 - Allometrik Marmara Tuncer ve Erdemir, 2002
2.892 - Allometrik Marmara Koseoglu, 2005
2914 - Allometrik Karadeniz  Dalgig, 2006
3.034 [zometrik Karadeniz Dalgig, 2006
2.910 - Allometrik Karadeniz ~ Dalgig, 2006
2.891 - Allometrik Marmara Bu ¢aligma

D.trunculus 2.720 - Allometrik Akdeniz Ansell ve Lagardere, 1980
2.709 - Allometrik Akdeniz Maze ve Laborda, 1990
2.972 - Allometrik Atlantik Bayed, 1990
2.700 - Allometrik Akdeniz Ramon, 1993
2.698 - Allometrik Atlantik Gaspar vd., 2002a
2.740 - Allometrik Marmara Bu ¢alisma

Sonug Bayed, A., Guillou, J., (1985). Contribution

Marmara Denizi’nin bat1 bolgesinde C. galli-
na ve D. trunculus stoklarinin boy ve agirlik da-
gilimlart goz 6niinde bulundurularak biliylime po-
tansiyelinin yiiksek oldugu belirlenmistir. Bu
bolgelerin ticari aveciliga agilarak balikgiliga ka-
zandirilmasi ve yore halkina ekonomik agidan
bliyiik katki saglayacagi diisiiniilmektedir.
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Abstract: The green-lipped mussel Perna viridis (L.) were collected from four sampling locations of the
Maheshkhali channel, Cox’s Bazar, Bangladesh to determine the concentration level of zinc
(Zn), copper (Cu), cadmium (Cd) and lead (Pb). The concentrations (ug/g dry weight) of these
trace metals ranged from 28.12 to 33.82 for Zn, 7.26 to 8.81 for Cu, 0.04 to 0.08 for Cd and
0.19 to 0.75 for Pb. The concentrations of trace metals in the mussel tissue were found at lower
level than the permissible limits for human consumption. In addition, these metal concentrati-
ons are also considered to be low when compared with regional data using P. viridis as a bio-
monitoring agent.
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Maheshkhali Kanali, Cox’s Bazar, Bangladesten
Toplanan Yesil Dudakh Midye (Perna viridis, Linnaeus,
1758)'de 1z Metal Konsantrasyonlari

Maheshkhali kanali (Cox’s Bazar, Bangladesh)’te bulunan dort 6rnekleme ista-
syonundan, ¢inko (Zn), bakir (Cu), kadmiyum (Cd) ve kursun (Pb) konsantra-
syon diizeylerinin belirlenmesi amaciyla yesil dudakli midye Perna viridis (L.)
ornekleri toplanmistir. Bu iz metallerin konsantrasyonlar1 (pg/g kuru agirlik)
Zn igin 28.12-33.82, Cu igin 7.26-8.81, Cd i¢in 0.04-0.08 ve Pb i¢in 0.19-0.75
araliginda degismektedir. Midye dokularindaki iz metal konsantrasyonlari, in-
san tiiketimi i¢in izin kabul edilebilir limitlerin altinda bulunmustur. Buna ek
olarak, bu metal konsantrasyonlarinin, P. viridis’i biyogdzlem ajani olarak
kullanan bolgesel veriler ile karsilastirildiginda da diisiik oldugu sdylenebilir.

Anahtar Kelimeler: P. viridis, Biyogdzlem, iz metaller, Maheshkhali kanali, Bangla-

des
Introduction

Most of the coastal area of the world has been
reported to be threatened by different sources of
contaminants and the major concerns are inclu-
ded persistent organic pollutants, nutrients, oils,
radio-nuclides, trace metals, pathogens, sedi-
ments, litters and debris (Williams, 1996). Most
of the contaminants are interrelated and jeopardi-
ze the environment and aquatic organisms at a
same way (Phillips, 1985). Therefore, the control
of aquatic pollution has been identified as an
immediate need for sustainable management and
conservation of the existing fisheries and aquatic
resources.

The presence of trace metals in the aquatic
ecosystem is of major concern because of their
heavy toxicity, bio-accumulating tendency in the
biota (Siddique and Aktar, 2012; Siddique et al.,
2012). Trace metal pollution could be a threat to
the aquatic ecosystems and as well as for human
life (Liu and Kueh, 2005). Bio-monitoring of me-
tallic pollution in the aquatic environment has
been done by many scientists using different aqu-
atic organisms that have higher metal accumula-
ting tendency. Many intertidal species and bent-
hic fauna have been used as bio-monitor agent of
trace metal pollution in worldwide (Liu and Ku-
eh, 2005). These were included the green mussel
Perna viridis (Phillips, 1985; Chan, 1988; Chong
and Wang, 2000; Blackmore and Wang, 2002;
Nicholson and Szefer, 2003; Liu and Kueh,
2005), oysters Saccostrea cucullata and Saccost-
rea glomerata (Phillips, 1979) and barnacles Ba-
lanus amphitrite and Tetraclita squamosa (Rain-
bow and Smith, 1992; Blackmore, 1996; Black-
more and Chan, 1998). The green-lipped mussel

P. viridis is widely distributed in the coastal wa-
ters of the Asia-Pacific region (Tanabe, 2000). A
good number of studies have been used P. viridis
as a bio-monitoring agent for trace metals inves-
tigation since P. viridis are sedentary long-lived
organisms, easily identified and sampled, reason-
ably abundant, have good net accumulation ca-
pacities and tolerant ability in environmental
fluctuations (Yap et al., 2004).

The determination of contaminant levels in
mussel provides a means of assessing the possib-
le toxicant risk to public health. P. viridis is
widely consumed bivalve in the south Asian co-
untries (Phillips, 1985; Farrington et al., 1987).
The local indigenous people of the Maheshkhali
Island collect this species for consumption from
the inter-tidal zone of this channel system. The
Maheshkhali channel is very important as a large
fishing ground and a centre for recreation. On the
other hand, the Bakkhali River opens into this
channel, which brings much of the domestic, ag-
ricultural and industrial wastes. A good number
of fishing trawler and mechanized boat and speed
boats move through this channel every day. Mo-
reover, many passenger boats from different pla-
ces come to the jetty along the Maheshkhali
channel. Therefore, oil spill and unused fuel from
these vehicles finally goes into the water and
continuously polluted the water which might re-
sult in increasing trace metals in the water co-
lumn of the Maheshkhali Channel. Moreover, P.
viridis can easily accumulate trace metals in their
body from the ambient water and food. Some me-
tals, such as Cd and Pb, have long been known to
accumulate within the aquatic food chain. Since
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Cd, Cu, Pb and Zn are widely distributed in the
coastal environment, both from natural geologi-
cal processes and anthropogenic activities. Mus-
sels are well known to accumulate a wide range
of contaminants in their soft tissues (Goldberg et
al., 1978). The intertidal areas are the natural ha-
bitats of marine mussels, but they are usually clo-
se to estuaries. Therefore, the chance of exposure
to several contaminants from the land-based acti-
vities is high through the riverine system as well
as sea-based sources.

Marine mussels provide a cheap source of
protein for human consumption. For P. viridis, it
had been reported that there was about 60% pro-
tein in every 100 g (dry weight) of mussel soft
tissues (Choo and Ng, 1990). From the nutritional
point of view, the mussel is an important food
source for supplying essential trace metals (e.g.
Ca, Fe) and certain vitamins such as niacin, thia-
mine and riboflavin (Cheong and Lee, 1984).
From the toxicological point of view, excessive
consumption of metal-contaminated seafood may
cause toxicity to humans. Since trace metals are
inorganic chemicals that are non-biodegradable,
cannot be metabolized and will not break down
into harmless forms (Kromhout et al., 1985), the
measurement of levels of metals in the soft tis-
sues of P. viridis is becoming more significant.
They can simply accumulate through time, be-
coming less and more of a toxic threat as their
concentrations increase. Levels of metals above
the permissible limits would certainly create a
notorious food image to the consumers. Chronic
exposure to trace metals such as Cu, Pb and Zn is
associated with Parkinson’s disease and the me-
tals might act alone or together over time to cause
the disease (Gorell et al., 1997). However, the
major objective of this study was to determine
the concentrations of trace metals (Cd, Cu, Pb
and Zn) in the soft tissues of P. viridis collected
from the Maheshkhali channel, Cox’s Bazar and
the present study was also aimed to investigate
whether these metals are within the permissible
limits for human consumption.

Materials and Methods
Study Site

The Maheshkhali channel is located at the so-
uth-eastern coast of the Bay of Bengal (Figure 1).
Maheshkhali channel heavily influenced by mon-
soonal wind and the geographic location of the
study area were 21° 27’ to 21° 31’ N and 91° 54/
to 91°56' E. Four sampling sites were selected at
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Guruk Ghata area considering the abundance of
green mussel P. viridis and due to trace load of
domestic effluents and other pollutant sources.
The samples were collected from January to Feb-
ruary 2012. During the sampling period water
temperature were recorded ranged from 21.0-
21.5°C, salinity 29.20-30.10 ppt. and water
transparency were observed 28.80-29.50 cm.

Sample collection

Temporal variations in the bioavailability of
trace metals in the marine environment are af-
fected over time of total ambient metal load.
Therefore, trace metal bio-monitoring needs to
conform to certain required characteristics, not
least being metal accumulators. Sampling was
conducted from a rented boat with local boatman
to assist collecting green mussel (P. viridis).
Green mussels were randomly collected from
each sampling sites at the low tide. Mussel sam-
ples were cleaned to rid of debris sessile flora and
fauna with seawater in sampling area. Total 36
mussels were collected and kept cool in an ice-
box in the field. Upon return to the laboratory,
specimens were immediately frozen at -20° C
prior to tissue preparation.

Sample preparation and analysis

In the laboratory, the whole soft parts of the
mussel were separated carefully from the shell to
avoid metal contamination. The soft parts of each
mussel were homogenized in a glass blender with
a stainless steel cutter and divided into two parts.
One part was used for determine the moisture
content by drying at 80-90°C for 48 hours or until
a constant weight was obtained to convert wet
weight to dry weight and the other part was used
for trace metal analysis by acid digestion.

Extraction of trace metals from mussels

For the digestion of mussel samples, some
10.0 g of dried and homogenized mussels were
weighed and placed into an acid washed PTFE
digestion vessel. The digestion of total mussel
(fraction <63 um) were performed with a mixture
of HNOs-HCI-HF (concentrated, Merck) at hot
plate and cooling system (US EPA, 1999). Samp-
le solutions were analyzed for trace metals fol-
lowing flameless atomic absorption spectropho-
tometer (Hitachi Z 9000).
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Extraction of trace metals from mussels

For the digestion of mussel samples, some
10.0 g of dried and homogenized mussels were
weighed and placed into an acid washed PTFE
digestion vessel. The digestion of total mussel
(fraction <63 pm) were performed with a mixture
of HNOs-HCI-HF (concentrated, Merck) at hot
plate and cooling system (US EPA, 1999). Samp-
le solutions were analyzed for trace metals fol-
lowing flameless atomic absorption spectropho-
tometer (Hitachi Z 9000).

Table 1. Standard solution for each element

Preparation of working solutions

Dilute the standard solutions to a concentra-
tion about ten times that which was determined in
samples (Table 1). Dispense measured aliquots of
solution (say, 2, 6, 8 and 10) into small volumet-
ric flasks (25 ml) in order to cover the working
range for AAS, using a pipette and clean volu-
metric flask. Make up to the mark with 5% nitric
acid as before. Record the concentrations of these
in ug/L.

Element Spectral line/nm Concentration (ppm) Method
Zn 248 0.2,0.6,10 Abs
Cu 279 05,1.0,15 Abs
Cd 229 0.5,1.0,15 Abs
Pb 325 0.5,1.0,15 Abs

Table 2. Detection limits for the selected trace elements by Atomic Spectroscopy

Element Spectral line/nm Flame Method Detection limit (ppm)
Zn 214 CzH.-air Abs 0.008
Cu 325 CoH2-air Abs 0.001
Cd 229 CoHz-air Abs 0.0005
Pb 283 CoH,-air Abs 0.01
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Figure 1. Sampling locations of the study area of Maheshkhali Channel, Cox’s Bazar
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Construction of calibration plots

For the determination of calibration plot of
absorbance flame atomic absorption spectropho-
tometer (Hitachi Z 8230; the model SSC 300) for
Zn and Cu and flameless atomic absorption spec-
trophotometer (Hitachi Z 9000) for Cd and Pb
were used. The wavelengths of the most sensitive
lines from the hollow cathode lamps (HCL) were
228.8, 217.0, 213.9 and 324.7 nm for Cd, Pb, Zn
and Cu, respectively, and adjusted to the correct
sensitivity according to the manufacturers’ in-
structions.

Recovery percentage of analysis

About 2 g homogenized dry meat of green
mussels were divided in to two parts. The first
sample part (1 g dry weight) was added with
1000 pg of each Cd, Pb, Zn and Cu. The other
parts of sample (1 g dry weight) were not added
with Cd, Pb, Zn and Cu. Both of sample parts
were digested in the process of trace metals ex-
traction in green mussel and the filtrate solutions

Results and Discussion

The trace metal concentrations in the soft tis-
sue of P. viridis were slightly varied among the
stations. The concentrations of Zn, Cu, Cd and Pb
in the mussels collected from different locations
of Maheshkhali Channel are shown in table 3.
The mean concentrations ranged from 28.12-
33.82 ug/g (dry weight basis) for Zn, 7.26-8.81
pg/g (dry weight basis) for Cu, 0.04-0.08 pg/g
(dry weight basis) for Cd and 0.19-0.75 ug/g (dry
weight basis) for Pb (see table 3). The variation
of mean concentrations of trace metals among the
stations are shown in Figure 2.

The guideline on trace metals for food safety
set by different countries are presented in Table
4. In comparison with the permissible limit set by

were measured by flame atomic absorption spec-
trophotometer (Hitachi Z 8230 the model SSC
300) for Zn, Cu and flameless atomic absorption
spectrophotometer (Hitachi Z 9000) for Cd and
Pb. The concentrations of each trace metal in
both samples were compared to determine the
percent recovery of the analysis.

Detection limits and accuracy

Detection limits for a number of common el-
ements were determined by flame atomic ab-
sorption and compared them with those obtained
with other atomic absorption methods (Table 2).
Under usual conditions, the relative error of fla-
me absorption analysis was 1-2%.

Data analysis

All calculations were based on dry weight of
tissue. Mean concentration of the metals and
standard deviation were estimated using the Sta-
tistical Package for Social Science (SPSS 16.0)
program. All the statistical significance was test-
ed at 95% confidence level.

the Ministry of Public Health of Thailand
(MPHT, 1986), all the mean values of the present
study (ug/g, dry weight basis) from all the samp-
ling stations were lower than the limits. The con-
centration levels were also lower than the re-
commended guidelines for Cd, Pb, Cu and Zn set
by the USFDA (1990), the Australian Legal Re-
quirement for food safety (NHMRC, 1987) and
the limits established by the Brazilian Ministry of
Health (ABIA, 1991) (Table 4). As for the status
of the ‘increased contamination’ reported by
ICES (1988), the Cd levels of the present study
were lower than the ‘increased contamination’
level (1.80 pg/g dry weight basis) for Cd and
(3.00 pg/g dry weight basis) for Pb (Table 4).

Table 3. Concentrations of zinc (Zn), copper (Cu), cadmium (Cd) and lead (Pb) in the soft tissues of
P. viridis (dry weight basis) collected from the Maheshkhali Channel, Cox’s Bazar,

Bangladesh; Replicate, n= 4.

Sampling Location Zn (Ug/g) Cu (ua/g) Cd (uo/g) Pb (ug/g)
Station | 32.19+0.80 8.81+0.67 0.08+0.01 0.68+0.25

Station 11 33.82+0.93 7.92+0.49 0.07+0.01 0.75+0.24

Station 111 31.43+0.78 7.26+0.31 0.04+0.01 0.31+0.18
Station IV 28.12+0.89 7.33+£0.41 0.06+0.01 0.19+0.15

Mean concentration = SD 31.39+2.29 7.83x0.77 0.07+0.02 0.48+0.31
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Figure 2.The variation of mean concentrations of the trace metals in P. viridis among the sampling
stations of the Maheshkhali channel, Cox’s Bazar

Table 4. Guidelines on trace metal concentrations for the food safety set by different countries (dry

weight basis)

Location

Zn (ug/9)

Cu (ug/9)

Cd (ug/9)

Pb (ug/g)

Permissible limit set by Ministry
of Public Health, Thailand
(MPHT, 1986)

International Council for the
Exploration of the Sea (ICES,
1988) for status: increased
contamination

Food and Drug Administration
of the United States (USFDA,
1990)

Australian Legal Requirements
(NHMRC, 1987)

Maximum permissible levels
established by Brazilian Ministry
of Health (ABIA, 1991)

Trace Metal levels of P. viridis
from the Maheshkhali Channel,
Cox’s Bazar, Bangladesh (this
study)

667.00

750.00

250.00

31.39+2.29

133.00

350.00

150.00

7.83+0.77

1.00

1.80

25.00

10.00

5.00

0.07+0.02

6.67

3.00

11.50

10.00

0.48+0.31
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The mean concentrations of Zn (31.39+£2.29
Hg/g), Cd (0.07+£0.02 pg/g) and Pb (0.48+0.31
pg/g) found in this study were lower than the
previous investigations on P. viridis from Penin-
sular Malaysia, coastal water of Hong Kong, the
gulf of Thailand, southeast coast of India and To-
lo Harbour of Hong Kong (Phillips, 1985; Suka-
sem and Tabucanon, 1993; Senthilnathan et al.,
1998; Wong et al., 2000; Yap et al., 2002, 2004).
Although the mean concentration of Cu
(7.83+0.77 pg/g) was higher than some other
previous studies from different part of the world,
but this concentration level is lower than Penin-
sular Malaysia (7.76-20.1 ug/g), coastal water of
Hong Kong (16.0-27.90 pg/g) and southeast co-
ast of India (33.6-49.2 pg/g) (Phillips, 1985;
Senthilnathan et al., 1998; Yap et al., 2004). A
comparison of reported concentration levels of
zinc (Zn), copper (Cu), cadmium (Cd) and lead
(Pb) in P. viridis from regional studies with the
present result are presented in Table 5.

According to Hutton (1987), Pb can be res-
ponsible for health problems in three major organ
systems in human body, namely the haematologi-
cal, nervous and renal systems. The potential ha-
zards of metals transferred to humans are pro-
bably dependent on the amount (g weight) of
mussels consumed by an individual. The effects
of Pb on the central nervous system are generally

seen in children and acute effects of Pb might ca-
use coma and death to the affected person (Hut-
ton, 1987). An adult who consume 10 g/day of P.
viridis daily from the Maheshkhali channel
would intake 4.8 (0.48x10=4.8) pg/g of Pb each
day. If the consumer continue to consume this
mussel for 7 days, then they would consume 33.6
Kg/g Pb, which is still lower than the recommen-
ded limit for the provisional tolerable weekly in-
take of Pb (50.0 pg /adult) (FAO/WHO, 1984).

Similarly, if an adult consumes approximately
10 g of mussels per day, then the person who
consumes mussels collected from Maheshkhali
channel would intake 0.6 (0.07x10=0.7) pg/g of
Cd each day. If the consumers continue to take
the mussel for 7 consecutive days, then they
would intake 4.9 pug Cd. Again, this consumption
level is also lower than the recommended limit
for the provisional tolerable weekly intake of Cd
(6.70-8.30 pg/adult) (FAO/WHO, 1984). The
elimination rate of Cd is very slow (an average
2.00 pg/day) in human body. Moreover, prolon-
ged excessive Cd ingestion would cause Cd ac-
cumulation inside the human body (Filov et al.,
1993). The acute toxic symptoms of higher con-
centration of Cd ingestion are nausea, vomiting,
diarrhoea, headache, abdominal pain, muscular
ache, salivation and shock (Patnaik, 1992).

Table 5. A comparison of reported concentrations of Zinc (Zn), Copper (Cu), Cadmium (Cd) and
Lead (Pb) in P. viridis from regional studies with the present results (dry weight basis)

Location Zn (ug/g)  Cu (pg/g) Cd (pg/g) Pb (pg/g) References
Peninsular Malaysia 75.1-129  7.76-20.1 0.68-1.25 2.51-8.76 Yap et al. (2004)
Penang, Malaysia 76.0 8.0 - 7.0 Sivalingam and
Bhaskaran (1980)
Coastal waters of Hong 89.0-164 16.0- 0.29-1.43 7.50- Phillips (1985)
Kong 27.90 60.50
The Gulf of Thailand 25.7-79.0 150-11.3 0.02-19.1 - Sukasem and
Tabucanon (1993)
Putai coast of Taiwan 14.4-25.7 1.78-5.41 - - Han et al. (1997)
Southeast coast of India  60.4-94.1  33.6-49.2 1.59-4.40 2.48-6.92 Senthilnathan et al.
(1998)
The Gulf of Thailand 24.9-213  2.94-15.0 0.17-3.25 0.19-3.75 Ruangwises and
Ruangwises (1998)
Tolo Harbour, Hong 90-135 6.02-24  0.45-1.44 .02-4.36 Wong et al. (2000)
Kong
Maheshkhali Channel, 31.39+2.29 7.83+0.77 0.07£0.02 0.48+0.31 Present study
Bangladesh
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Conclusion

By using P. viridis as a bio-monitoring agent,
the contamination of Cd, Cu, Pb and Zn in the
Maheshkhali channel was found not to be seri-
ous. The results of the study revealed that the
possibility of the occurrence of acute toxicities of
Cd, Cu, Pb and Zn is unlikely. However, low-
level and chronic toxicities to consumers may
still pose an irreversible hazard. Since, P. viridis
accumulates trace metals in the soft tissues and
constitutes one of the important food-chain in the
coastal environment; this information is therefore
useful for predicting the metal contamination in
this coastal communities. In addition, the trace
metal concentrations in the mussels from the Ma-
heshkhali channel could be attributed to natural
or anthropogenic metal sources affecting their
habitats. However, future studies should concent-
rate on the relative importance of water, sediment
and food in the accumulation of metals by the
mussel.
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Abstract: Chilika Lagoon in the Odisha Coast of India is one of the World’s unique biodiversity hot
spot having international importance. It is the largest brackish water lagoon with estuarine
character having its socioeconomic importance. The present study highlights on diversity of
ornamental fish from four sector of Chilika lagoon namely Southern, Central, Northern and
outer. A total number of 20 species representing 12 families of class Actinopterygii were iden-
tified from four sector of Chilika Lagoon. The order Perciformes having highest occurrence in
side the lagoon followed by order Cypriniformes, Siluriformes, Tetraodontiformes and Osteo-
glossiforms. During study period it was observed that highest number ornamental fishes were
found in Northern sector and central sector. These ornamental fishes have high economic val-
ue if it is collected and maintained in aquarium then it will help the local fisher folk for their
lively hood and development of their family.

Keywords: East Coast, Chilika lagoon, Ornamental fishes

Oz: Hindistan’ nin Dogu Kiyisi Chilika Lagiinii'ndeki Siis
Baliklarinin Dagihiminin Kontrol Listesi

Diinyanin essiz biyogesitlilik sicak noktasi olan Chilika lagiin(i uluslararasi bir 6neme sahiptir.
Burasi diinyanin en biiyiik sosyoekonomik dneme sahip hali¢ karakterindeki acisu lagunidur.
Bu mevcut ¢alisma Chilika lagiiniiniin giiney, merkez, kuzey ve dis olarak adlandirilan dort
bolgesindeki siis baliklarinin cesitlili§ini ortaya koymaktadir. Chilika lagliniiniin  dort
bolgesinden Actinopterygii sinifindaki 12 familyay1 temsil eden toplam 20 tiir tespit edilmistir.
Lagun icinde en fazla gozlenen takim Perciformes olup bunu Cypriniformes, Siluriformes,
Tetraodontiformes ve Osteoglossiforms takimlar1 takip etmistir. Calisma donemi boyunca en
fazla sayida siis baligi kuzey ve merkez boliimde gozlenmistir. Bu siis baliklari yiiksek
ekonomik degere sahiptir eger bu baliklar toplanir ve akvaryum iginde muhafaza edilirse yerel
balik¢1 halkin yasam alanlarinin ve ailelerinin gelismesine yardimci olacaktir.

Anahtar Kelimeler:  Dogu Kiyisi, Chilika lagiinii, Siis baliklar
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Introduction

Ornamental fishes are characterized by a wide
diversity of color pattern which is keeping in
aquaria to relive pressure on daytoday materialis-
tic life. The ornamental fish keeping is a popular
hobby which is gradually replacing outdoor lei-
sure activities and it is the second most hobby
after photography Sing and Dey (2006). Accord-
ing to psychiatrists, placing aquaria with orna-
mental fishes in the patient’s viscinity could treat
certain type of mental disorders Swain (2008).
The marine ornamental fish trade has a significant
role in the economy of developed and developing
countries both as a foreign exchange earner and as
a source of employment. The world ornamental
fish trade is about 4.5 billion US $ while India’s
contribution through export is only about 0.5 mil-
lion US $. The United States of America alone
imports ornamental fishes worth more than 500
million US $. In Holland, 20% of the houses
maintain ornamental fishes, 14 % in UK, 8 % in
USA, 5 % in Germany and 4 % in Belgium and
Italy Sakthivel (2002). Asia is the major export-
ing region accounting for 56% of the global ex-
ports. India has joined the lead 10 Asian export-
ing countries recently, contributing only 2% of
the Asian export Kutty (2008) .According to in-
formation available in Global Marine Aquarium
data set a total of 1,471 species of marine orna-
mental fishes are traded around the globe. Most of
the species are associated with coral reefs. About
400 species of Ornamental fishes belong to 175
genera and 50 families are reported in Indian wa-
ter but this figure is on rise as more numbers of
survey are made in different location of the coun-
try Satheesh, (2002). The brackish waters are
home to an amazingly diverse and unique group
of fishes, some of which are commonly available
to keep in the home aquarium so in this juncture
the Chilika Lagoon is the burning example for the
occurrences of number of ornamental fishes in
sector wise distribution. A number of surveys
have been made for the estimation of ichthyofau-
nal diversity in Lagoonecosystem ZSI (1995),
Jhingran and Natarajan (1966), CDA (2004), Mo-
hanty et al., (2007) Mohanty et al., (2006)but till
now no research work has been attempted relat-
ed to the diversity of ornamental fish resources
of the lagoon. Therefore the present study is an
attempt to make a checklist on occurrences of or-

namental fishes in Chilika Lagoon and their dis-
tribution.

Materials and Methods
Study Area

Chilika is the largest pear shaped brackish wa-
ter lagoon of Asia with captivating beauty, abun-
dant biological resources and rich economic at-
tributes and known for its rich source of fish sup-
ply. It is situated in latitude 19°28'-19°54'N
and longitude 85°06'-85°36'E. The water-
spread area of the Chilika Lagoon varies from
1165 to 906 km? during the monsoon and sum-
mer respectively Siddiqui and Rao, (1995). A
significant part of the freshwater and silt input to
the lagoon comes from the Mahanadi river and its
distributaries Mohanty et al., (1996). Based on its
physical and dynamic characteristics, the lagoon
is divided into four sectors (Fig.1). The northern
sector receives discharge of the flood waters from
the rivers. The southern sector is relatively small-
er and does not show much seasonal variation in
salinity. The central sector has features interme-
diate between the features of the other sectors.
The outer sector of the lagoon comprises of a 24-
km narrow and curved channel that runs parallel
to the coast to join the Bay of Bengal near
Arakhakuda It stretched over three districts
namely Puri, Khurda and Ganjam. It is separated
from the Bay of Bengal by a barrier spit attached
at its southern end (Venkataratnam, 1970). It is
one of the hot spot of biodiversity in the country
and inhabiting a number of endangered species
listed in the IUCN Red list of threatened species
(World Bank, 2005).

Methodology

The ornamental fishes are collected by the
help of dugout canoes or boat seines. The ge-
ars are bag nets, scoopnets and cast nets from
the different sector (Table 1). The collected fis-
hes were kept in a bucket with battery operated
aerator and transported to the laboratory. They are
initially acclimatized to the tank environment.
The healthy fishes were transfered to the marine
research aquarium for further studies. The fis-
hes were identified by using standard literature
Talwar et al., (1992), Talwar and Jhingran,
(1991), Fish Base (2003).

53



Journal of FisheriesSciences.com

Journal abbreviation: J FisheriesSciences.com

Figure 1. Map showing Study areas.
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Table 1. Sampling site and total number of Marine ornamental fish recorded Chilika Lagoon

Sampling site Habitat Cordinates Number Species
Southern sector Marine 85.161, 19.586 Nil

Central sector Brackish and Marine | 85.318, 19.719 7

Northern Fresh water 85.483,19.805 13

Outer Sector Marine 85.549,19.692 1
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Results and Discussion

A total number of 20 species were recorded
during the study period from the Chilika Lagoon.
The order Perciformes has emerge as most domi-
nant group and next to order Cypriniformes
among these diverse coloured fish community.
The maximum numbers were recorded during
pre-monsoon, monsoon and post-monsoon aro-
und northern sector of the lagoon. Among fishes
species 13 species are fresh water in origin and
rest 7 species are brackish and marine in nature
(Table 2, Figure 2-21).

Notopterus notopterus (Pallas,1796)

Notopterus (Figure 2) is a fresh water fish,
which was caught from Northern sector of the la-
goon. It is commonly known as Asian knife fish,
Ghost knife fish and Bronze feather back. It mea-
sured about 18.0 cm in length and 21.0 g in we-
ight. It is very aggressive towards its own species
and timid towards other larger fishes. It is a noc-
turnal sps. It requires a very large well planted
aquarium (Aquatic Community, 2009). It is dist-

ributed in Southeast Asia. Bangladesh, Cambo-
dia, India, Burma, Nepal, Pakistan, Thailand and
Vietnam.

Labeo calbasu (Hamilton,1822)

Labeo calbasu (Figure 3) is a fresh water fish,
which was caught from Northern sector of Chili-
ka. It is commonly known as orange fin labeo. It
measured about 32.0 cm and 42.6 g in weight. It
is a potamodromous species (Talwar and Jhing-
ran, 1991). It occurs in rivers and Ponds of India.
It is distributed in Asia, India, Bangladesh, Ne-
pal, Thailand, Myanmar and South Western Chi-
na.

Labeo boga (Hamilton,1822)

Labeo boga (Figure 4) is a fresh water fish,
caught from northern sector of the lagoon. It is
commonly known as Red gilled violet shark. It
measured about 35.0 cm and 45.3 g weight. It al-
so occurs in small rivers and ponds (Aquatic
Community, 2009). It is found in Asia. Pakistan,
Nepal, India and China.

Table 2. Checklist of Ornamental fishes existing in four different sector of Chilika Lagoon

Species Family Order Class SC |CS NS | OS
Notopterus notopterus Notopteride Osteoglossiforms | Actinopterygii | - - t -
Labeo calbasu Cyprinidae Cypriniformes Actinopterygii | - - T -
Labeo boga Cyprinidae Cypriniformes Actinopterygii | - - T |-
Chela cachius Cyprinidae Cypriniformes Actinopterygii | - Tt |-
Nandus nandus Nandidae Perciformes Actinopterygii | - Tt |-
Puntius sophore Cyprinidae Cypriniformes Actinopterygii | - - T -
Mystus gulio Bagridae Siluriformes Actinopterygii | - T -
Mystus vittatus Bagridae Siluriformes Actinopterygii | - T |- -
Chelonodon patoca Tetraodontidae | Tetradontiformes | Actinopterygii | - - - 1
Scatophagus argus Scatophagidae | Perciformes Actinopterygii | - - T |-
Pseudambassis ranga Ambassidae Perciformes Actinopterygii | - - T -
Ophiocephalus gachua Channidae Perciformes Actinopterygii | - - T |-
Ophiocephalus punctatus Channidae Perciformes Actinopterygii | - - T |-
Therapon jarbua Theraponidae | Tetraodontiformes | Actinopterygii | - - T -
Puntius chola Cyprinidae Cypriniformes Actinopterygii | - - T |-
Oreochromis mossambis Cichlidae Perciformes Actinopterygii | - - T -
Siganus javus Siganidae Perciformes Actinopterygii | - T |- -
Etroplus suratensis Cichlidae Perciformes Actinopteryqii T |- -
Dantnoide squadrifasciatus | Datnioididae Perciformes Actinopterygii T |- -
Plotosus arab Plotosidae Siluriformes Actinopterygii T |- -
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SC-Southern Sector, CS-Central Sector, NS-Northern Sector, OS-Outer Sector

Chela cachius (Hamilton,1822)

Chela cachius (Figure 5) is commonly known
as Silver hatchet. It is a benthopelagic in habit. It
is found both in northern sector and central sector
of Chilika Lagoon. It is also found in rivers and
ponds. It occurs both fresh and brackish water. It
measures 7.3 cm length and weighed about 12.0
g. though its common name is Silver hatchet, the
species seemingly a plain silver fish when viewed
in sun light. It helps far mosquito control (Me-
non, 1999). It is distributed in India, Pakistan and
Bangladesh.

Nandus nandus (Hamilton,1822)

Nandus nandus (Figure 6) is commonly
known as gangetic leaf fish. It is a high prized
fish of its spinous fins and ugly black bands and
blotches on the body. It is found most commonly
in standing or sluggish waters of lagoon. It is also
found in reservoirs and canals (Talwar and Jhing-
ran, 1991). It is a benthopelagic in origin both fo-
und in northern and central sector of Chilika la-
goon. The fish measured 10.0 cm in total length
and weighed 15.6 g. It is found in Pakistan, Thai-
land and India (Talwar and Jhingran, 1991).

Puntius sophore (Hamilton,1822)

Puntius sophore (Figure 7) is commonly
known as pool barb. It is a fresh water fish which
caught from northern sector of the lagoon. The
spotted barbs are present in the body. The size of
the species is 7 cm in total length and weighed
about 13.2 g. It is found in Eastern India, Kerala,
Sri Lanka and Nepal (Aquatic Community,
2009).

Mystus gulio (Hamilton,1822)

It is commonly known as mangrove cat fish
(Figure 8). The species caught from central sec-
tor. It lives in both fresh and brackish water. It is
easily differentiated from the other species by the
combination of its greyish silver colour and small
adipose fins. In aquarium the species always
swims above the bottom and feeds by olfactory
sense rather than sites (Pethiyagoda, 1991). The
size of the species is 8 cm in length and contains
11.0 g in weight. It is found in India, Indonesia,
Myanmar, Nepal, Pakistan, Sri Lanka, Thailand
and Vietnam.

56

Mystus vittatus (Bloch)

It is commonly known as striped dwarf cat
fish (Figure 9). It caught from central sector. Its
size is 12 cm in length and 15.8 g in weight. It
can live both in fresh and brackish water. It is a
demersal fish. Colour varies with age. It is gene-
rally delicate grey silver to shinning golden with
several pale blue or dark brown to deep black
longitudinal on side. A narrow dusky spot often
present on the shoulder (Pethiyagoda, 1991). It is
distributed through Indian subcontinent area inc-
luding Pakistan, India, Sri Lanka, Nepal and
Bangladesh.

Chelonodon patoca (Hamilton,1822)

It is commonly known as milk spotted puffer
fish or gangetic puffer fish(Figure 10). It is a ma-
rine fish. It caught from outer channel. Many of
the fishes inhabit brackish and fresh water. Its si-
ze is 19 cm in total length and weighed about
25.6 g. Many species are used in aquarium for
decorating the room (Kottelat, 1993). It is distri-
buted in tropical and subtropical areas of Atlan-
tic, Indian and Pacific Ocean.

Scatophagus argus (Linnaeus)

Itis commonly known as scat or pavillon tach
(Figure 11) . It is a freshwater fish which caught
from northern side of the lagoon. The size of the
species is 12.3 cm and weighed 18.0 g. It requires
large aquarium, which is decorated in open pla-
ces (Zipcode Zoo. Com). In aquarium it will eat
anything, so called dung eater. It is found in Indo
Pacific area, Japan, India and Fiji.

Pseudambassis ranga (Hamilton,1822)

It is commonly known as glassfish or Indian
glassfish (Figure 12). It is a fresh water fish
which caught from northern sector of the lagoon.
The size of the species is 10.5 cm and 15.0 g in
weight. This species can be kept in small aqua-
rium (Aquatic Community, 2009). It is distribu-
ted in Asia, Pakistan, India, Bangladesh and
Thailand.

Ophiocephalus gachua (Hamilton,1822)

It is commonly known as Asiatic Snake head
(Figure 13). It is a freshwater species, which ca-
ught from northern sector of the lagoon. The size
of the species is 12.7 cm and 21.3 gm in weight.
It requires large aquarium, which is decorated in
open places (Aquatic Community, 2009). It is
very aggressive in nature. It is distributed in In-
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dia, Southern part of China, eastern and western
part of Pakistan.

Ophiocephalus punctatus (Bloch)

It is commonly known as spotted snake head
fish (Figure 14). It is a freshwater and caught
from northern side of the lagoon. The size of the
species is 12.0 cm and 19.8 g in weight. It requi-
res large aquarium with slow circulation of air. It
tolerates low oxygen concentration because they
are air breathers from early age. Adult fishes may
die due to lack of oxygen. It is distributed in ri-
vers of India, Pakistan, Sri Lanka and Southern
part of Nepal.

Therapon jarbua (Forskal)

It is commonly known as crescent Perch (Fi-
gure 15). It is found in coastal waters, mangroves
and estuaries. It is found in rivers almost to fresh
water. It is caught from northern sector of the la-
goon. The size of the species is 18.5 cm and 25.6
g in weight. It may also found in marine and
brackish water. In aquarium the juveniles are pe-
aceful but active but as they mature become more
solitary and aggressive and therefore less popular
for aquaria. It is predatory in nature and also it
will eat all the marine food from the aquarium. It
is found in Japan, Western Pacific, South China
sea, the Indian Ocean and the Red sea.

Puntius chola (Hamilton,1822)

It is commonly known as Swamp barb, chola
barb (Figure 16). It is a freshwater fish which ca-
ught from northern sector of the lagoon. The size
of the species is 6.7cm in total length and we-
ighed about 10.0 g. It occurs mainly in shallow
waters (Talwar and Jhingran, 1991). It is found in
Asia. Pakistan, Nepal, India, Bangladesh, Sri
Lanka and Myanmar.

Oreochromis mossambicus (Peters)

It is commonly known as Tilapia species (Fi-
gure 17). It is a freshwater origin also seen in ri-
vers. The main colouration is yellow, though co-
louration is unreliable due to different feeding
strategies (Popma, 1999). Tilapia species were
released for the control of mosquitoes but failed
to grow and stabilize mosquitoes populations and
became a nuisance (Moyle, 1976). The size of the

species is 15.0 cm in length and 25.2 g in weight.
It is found in India, Japan and Pakistan.

Siganus javus (Hamilton)

It is commonly known as Rabbit fish (Figure
18). It is a marine fish which caught from central
sector of the lagoon. The size of the species is
11.0 cm in total length and 18.7 g in weight. In
aquarium it always swims in group. It also ac-
commodates with the surgeon fishes in the mari-
ne reef aquaria. It mostly prefers vegetable feed
(Aquatic Community, 2009).1t is found in Bang-
ladesh, Sri Lanka and India.

Etroplus Suratensis (Bloch)

It is commonly known as Pearl spot found in
brackish water but it known to tolerate fresh or
marine water which caught from central sector
(Figure 19). The size of the species 18 cm and 40
g weight. Feed on filamentous algae, plant mate-
rial and insect. It is distributed in western Indian
ocean, India and Srilanka (Fish base).

Dantnoide squadrifasciatus (Bleeker)

It is commonly known as known as trigger
fish found in brackish water of which is caught
from central sector(Figure 20) . The size of fish
60 cm in nature and 30 cm in captivity. The body
color is gray white and the head may have an
amber iridescence. The body is marked with se-
ven black stripes. The first of these runs from the
mouth to the eye where it forks with one part
running to the back and the other toward the
throat. The base of the caudal fin is marked with
two black spots. The fins are transparent except
for the pelvic fin which is white and black. It
distributed in Asia and Australia; Borneo, Burma
(Myanmar), Cambodia, the Ganges of India,
Thailand and Sumatra (Fish base).

Plotosus arab (Bleeker)

Itis commonly known as cat fish found in ma-
rine and brackish water of outer and central sec-
tor (Figure 21). Body chestnut brown with 2 or 3
pale lateral bands, the superior one from above
eyes along base of dorsal fin and the lower band
from maxilla along middle of side of body. It is
found in native to the Indian Ocean, the western
Pacific Ocean and New Guinea.
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Figure 2-21. List of ornamental fish encounter in different sector of Chilika lagoon
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Conclusion

Nature having a large number of ornamental
fishes so a judicious exploitation of ornamental
fishes from nature is required for sustainable de-
velopment of the ornamental fishes. There is a
warning for South-East Asian Countries, due to
over exploitation of many fresh water ornamental
fishes are endangered. Detailed studies on breed-
ing, biology and behaviour aspects, nutrition and
feed formulations, disease diagnosis and compre-
hensive health management is highly essential for
the conservation and proper management of the
ornamental fishes. These would make it possible
to exploit the potentials of ornamental fish cul-
ture sector in the country to a greater extent in
coming decades.
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Abstract: The present study aims to evaluate the monogenean infestation in Astronotus ocellatus bred in
a fish farm in the Peruvian Amazon. Fifty individuals of the species A. ocellatus were collected
between July and August 2011 from a semi-intensive fish farm, located in the northeast of the
State of Loreto, Peru. This study identified a high infestation in gills by monogenean specie of
Gussevia asota in a cultivation of A. ocellatus. The prevalence was 100%, with mortality of all
fish. The mean intensity and mean abundance of the parasite were 189.8 of parasites per indi-
vidual. This is the first report of infestation high by G. asota_in juveniles of A. ocellatus cul-
tured from the Peruvian Amazon.

Keywords: Astronotus ocellatus, Gussevia asota, Parasites of fish, Peruvian Amazon

Oz: Peru Amazonunda Yetistirilen Astronotus ocellatus
Baligi Yavrularinin Solungaclarinda Karsilasilan
Gussevia asota paraziti

Bu calisma, peru amazonunda yetistirilen Astronotus ocellatus balifinda goriilen monojen
istilasin1 degerlendirmektedir. 2011 senesinde temmuz ve agustos aylarinda 50 adet A.
ocellatus, kuzeydogu Loreto eyaleti Peru’da bulunan yari intensif balik iiretim ciftliginden
almmistir. Calismada, Orneklerin solungaglarinda yogun olarak Gussevia asota istilasinin
oldugu gériilmiistiir. Istila tiim drneklerde (100%) goriilmiis ve tamami Slmiistiir. Bireylerde
ortalama yogunluk ve miktar birey basinal89.8 parazit olarak hesaplanmistir. Bu peru
amazonunda yetistirilen A. ocellatus bireylerinde G. asota istilasinin ilk raporudur.

Anahtar Kelimeler: Astronotus ocellatus, Gussevia asota, Balik parazitleri, Peruvian Amazon
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Introduction

In fish farming the intensive exploitation al-
lows the handling of high densities of organisms
per unit area. Indeed, this type of management
frequently leads to break the balance between
pathogen and host, consequently resulting in the
emergence of infectious and parasitic diseases
that cause various problems ranging from slow
up growth, reduced fertility rates, until the ap-
pearance of severe epidemics resulting in high
mortality (Thatcher 1991; Scholz 1999; Cable et
al., 2002).

Cichlids have a wide geographical distribu-
tion. Currently there are 1,533 known species,
with 320 reported for South America (Kullander
1988). These species inhabit a wide variety of
aquatic ecosystems. Moreover, the fish represent
high economic importance, given that they are
marketed for human nutrition with a promissing
potential for intensive and extensive aquaculture
(Kullander and Ferreira 2006; Araujo et al.,
2009).

The oscar Astronotus ocellatus (Agassiz,
1831) can reach up to 45 cm in length and 1.6 kg
of total weight (Fracalossi et al., 1998) and Oscar
is @ much appreciated species for its meat, which
has a firm consistency and lacks intramuscular
bones with great acceptance on the Amazonian
market being regarded as a food fish of the high-
est quality. The A. ocellatus is normally found in
Amazon floodplain areas, and is characterized as
a hypoxia tolerant species (Almeida-val et al.,
1995; Almeida et al., 2000). Recent experiments
carried out in laboratory have shown that the
adult animals tolerate 6 h anoxia at 28°C by re-
ducing their standard metabolic rates (Muusze et
al., 1998). Due to its zootechnical characteristics,
the A. ocellatus is considered a species with great
potential for management in controlled environ-
ments aiming human nutrition and ornamental
purposes. However, to allow the breeding to be-
come entirely feasible, it turns out the necessity
to solve the problem of diseases and parasites up-
surge affecting this species in controlled envi-
ronments, as a consequence of intensive farming
under inadequate management (Varella and Mal-
ta 1995).

Therefore, with the gradual increase of inten-
sive and semi-intensive fish farming in the Peru-
vian Amazon, there is a need for constant moni-
toring of the fish for the diagnosis and timely
control of infestations by monogeneans. In this
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sense, the present study aims to evaluate the
monogenean infestation in A. ocellatus bred in a
fish farm in the Peruvian Amazon.

Materials and Methods

Between July and August 2011, which corre-
sponds to the relative dry season, 50 individuals
of the species A. ocellatus were collected with
drag nets, from a semi-intensive fish farm, locat-
ed in the northeast of Loreto (Peru), between lati-
tudes 3° 48' 48.9" N and 073° 19' 18.2" W, with
average annual temperature of 26.3°C and rela-
tive humidity of 85% at 328 mean sea level.

Fish were fed twice daily with extruded diet
containing 25% crude protein and 2.6 Mcal/kg of
digestible energy and feeding rate of 5% of the
biomass of the pond. The sampled fish presented
length of 12.60 +0.10 cm and weight of 50.08
+0.86 g. Having identified the parasite infesta-
tion, the fish were transferred to concrete tanks
covered with tiles to undergo long-term baths
containing 0.5 to 2.0 ppm of potassium perman-
ganate and 1% formalin during one hour. In the
absence of improvement, we sacrificed and
burned all the fish from the respective pond.

Using a stereoscope we examined the body
surface, fins, nostrils, mouth, opercula and gills,
looking for possible injuries and excess of mucus
production. By means of a scalpel, we also per-
formed scraping of the skin, fins and gills to ob-
serve possible attached parasites.

For examination of the gills, the samples were
separated and placed in glass containers with a
1:4,000 formalin solution. After one hour, the
gills were stirred in the liquid and then removed
from the container. Helminths were allowed to
settle on the bottom and were subsequently col-
lected with the aid of a small probe and a dissect-
ing microscope (Nikon SM-30). The identifica-
tion of the parasites was based on the methodolo-
gy of Kritsky et al. (1989), Thatcher (2006) and
Abdallah et al., (2008).

To study the monogeneans, permanent slides
were prepared with total parasites assembly ac-
cording to Thatcher (1991). For the study of scle-
rotized structures, parasites were fixed in a solu-
tion of ammonium picrate glycerine (GAP) and
mounted in Canada balsam. Some specimens
were mounted unstained in Gray and Wess' me-
dium. To visualize internal structures, parasites
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were fixed in hot formaldehyde solution (4%) for
staining with Gomori's trichrome. The parasitic
indexes calculated for assessing the level of in-
festation of parasites in the fish were prevalence,
mean intensity and mean abundance (Bush et al.,
1997).

Results and Discussion

The necropsy of juveniles from A. ocellatus
bred in controlled environments in the Peruvian
Amazon evidenced the infestation by the mono-
genean G. asota in the gill filaments of the fish.

Indeed, the totality of the examined fish
showed a high parasitic infestation by G. asota.
The mean intensity was equal to the mean abun-
dance, provided that the number of parasitized
fish was the same as those examined (Table 1).

Several studies report the parasitism of neo-
tropical cichlids by monogeneans belonging to
the genus Gussevia Kohn and Paperma 1964
(Kritsky et al., 1989; Vidal-Martinez et al., 2001;
Mendoza-Franco et al., 2010; Yamada et al.,
2011; Mathews et al., 2013a). For south America
thirteen species of Gussevia have been described
for eight species of cichlids (Kritsky et al., 1986),
evidencing a high specificity of the genus Gus-
sevia in parasitizing cichlids.

In the Central and Peruvian Amazon several
species of monogeneans of the genus Gussevia
have been reported parasitizing cichlid of eco-
nomic importance for human nutrition and orna-
mental purposes (Kritsky et al., 1989; Mendoza-
Franco et al., 2010; Azevedo et al., 2010). How-
ever, little is known about the parasitic Infections
of farmed A. ocellatus, because these studies
have been carried out, in general, in wild fish. In
our study we report for the first time the parasit-
ism by the G. asota in juveniles of A. ocellatus

Table 1.
the Peruvian Amazon.

bred in controlled environments in the Peruvian
Amazon.

In the study described herein, the juveniles of
A. ocellatus presented high levels of parasitism
by the monogenean G. asota. Parasites that have
a direct life cycle, such as monogeneans, are
more frequently found in lentic environments.
Moreover, this type of environment favors the
transmission of these parasites (Flores-Crespo et
al., 2003; Azevedo et al., 2007), which justifies
the fact that the fish had elevated parasite infec-
tion, since the same are confined to their culture
in earthen ponds where water circulation is al-
most negligible or nonexistent.

According to Buschmann (2001) and Mariano
et al. (2010), intensive fish farming generates a
large accumulation of organic matter on the pond
bottom produced from the excreta, dead matter
and the fraction of uneaten food. This organic
matter produces hypoxia and anoxia that creates
an unbalance in the homeostasis of the fish, even-
tually leading to the increase of the oxidative
stress of biomolecules, promoting thus various
physiological and biochemical alterations, caus-
ing cell impairment and death (Sherry 2003; Van
der Oost et al., 2003). Therefore, these adverse
effects of poor water quality reduce the self re-
sistance of the fish, which turns out as a favora-
ble condition to the parasite proliferation. The A.
ocellatus is normally found in Amazon floodplain
and is characterized as a hypoxia tolerant species
(Almeida-Val et al., 1995). However, while adult
animals are found in hypoxic waters, juveniles of
this species are active and may be easily found in
superficial water body layers, where oxygen
availability is higher, suggesting a reduced capac-
ity to tolerate hypoxia among juveniles. This fact
may justify the high parasitic infestation by G.
asota in A. ocellatus juveniles from fish farming.

Parasitic indexes of Gussevia asota in juveniles of oscar Astronotus ocellatus cultured in

Parasitic indexes

Gussevia asota

Prevalence (%)
Abundance (Count)
Mean abundance = S.D
Mean intensity £ S.D
Range of intensity

100

9490
189.8 £1.7
189.8 £ 1.7

60-175
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The results described herein are in accordance
with Kritsky et al. (1989), Azevedo et al., (2010),
and Kim et al. (2002), who found the monogene-
an G. asota parasitizing gills of A. ocellatus and,
being common the setting of this kind of mo-
nogenoide parasite in this organ (Kritsky et al.,
1989). Indeed, several studies report the parasit-
ism of G. disparoides in gills of H. severus, C.
amazonarum and C. ocellaris and all these fish
species are currently being raised in confined en-
vironments in the Peruvian Amazon.

Furthermore, in a study with A. ocellatus cap-
tured from the wild, Abdallah et al. (2008) found
62.8% of prevalence and mean intensity of 17.6
monogeneans of G. asota. However, the results
differ from our study where we found a preva-
lence of 100% and mean intensity of 189.8 para-
sites of G. asota. A possible reason for the low
levels of infestation reported by Abdallah et al.
(2008) may be fact that the fish originate from
nature. Nevertheless, Kritsky et al. (1989) found
100% prevalence of G. asota in A. ocellatus, alt-
hough without informing other parasitic indexes.

Parasites of the genus Gussevia are considered
specific for cichlids and therefore may show low
susceptibility when present in favorable breeding
conditions. Kritsky et al. (1989) mentioned that
G. asota apparently can cause the death of its
host, citing the case of an aquarium in Idaho,
USA, as an example. This is the first report of G.
asota parasitizing A. ocellatus in fish farming in
the Peruvian Amazon. The results of this study
and studies addressing various aspects of parasite
in other species bred in the same region
(Mathews et al., 2007; Dinis et al.,, 2007;
Mathews et al., 2011; Mathews et al., 2013b;
Mathews et al., 2013c) confirm the necessity of
constant monitoring of fish, seeking the diagnosis
and timely control of infestations by monogene-
ans, in order to reduce fish mortality.

Conclusion

This is the first report of infestation high by
G. asota in A. ocellatus cultured from the Peruvi-
an Amazon. G. asota infection probably contrib-
uted to the mortality of the captive cichlids.
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Oz: Bu ¢alismanmn amaci, L. vulgaris’in erkeklerinde mantonun yanlarinda bulunan kromatofor
cizgilerinin tespiti ile cinsiyet ayriminin pratik olarak yapilabilirligini incelemektir. Arastirma
igin Iskele Limani (Urla, izmir)’nda bulunan su iiriinleri kooperatifine ait mezatta satilan taze
cansiz kalamarlar ile kalamar oltalar1 ile yakalanan bireyler kullanilmistir (toplam 350 adet ka-
lamar, 150 erkek ve 200 disi; Kasim 2011-Haziran 2012). Cinsiyet ayirimi i¢in erkek bireyler-
de soldan dordiincii kolun farklilagsmasiyla olusan erkeklik organi (hektokotil organ), disilerde
ise agizin altinda bulunan spermatafor kesesi kullanilmistir. Sonug olarak, bu ¢aligmada L. vul-
garis’in disi ve erkek bireylerini viicut desenlerine bakarak kolayca ayirimimin yapilabilecegini
gosterilmistir.

Keywords: Loligo vulgaris, Cinsiyet ayirimi, Kromatofor bantlari

Abstract: Sex Distinction By its Morphologic View of European
Squid (Loligo vulgaris Lamarck, 1798)

Aim of the present study was to practically investigate sex in L. vulgaris using choromotophore
stripes in both side of the mantle. For this purpose the landings sold in the local fish market
(Iskele Harbour, Izmir, Turkey) and L. vulgaris caught by jigging were used (totally 350
squids, 150 males and 200 females; November 2011-June 2012). For sex distinction hectocot-
ylized on the distal third of the left ventral arm in male squids and buccal mass under the
mouth of the female were used. Finally, this study showed that female and male of L. vulgaris
were distinguishable easily based on body pattern.

Anahtar Kelimeler: Loligo vulgaris, sex distinction, chromatophor stripes
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Giris

Kafadanbacaklilar gonokristiktir, yani ayr
eseylidirler. Diger yumusakcalarda oldugu gibi
hermafroditizm goriilmez ve asla cinsiyet degis-
tirmezler. Distan bakildiginda seksiel dimorfizm
genellikle erkeklerde 6zellesmis bir kol (hektoko-
til) ile siirlidir. Cinsiyetler arasinda viicut oran-
lar1 agisindan 6zellikle erginlerde farkliliklar bu-
lunabilir. Baz tiirlerde disiler ¢ok biiyiik olabilir-
ken digerlerinde erkekler daha biiyuk olabilmek-
tedir. Sosyal etkilesim siiresince cinsiyetler ara-
sinda viicut renk desenlerinde degisimler olabil-
mektedir. Hatta Natilius da her iki cinsiyette de
ikincil tlireme organlart oldugu bilinmektedir
(Mangold, 1987).

Loligo vulgaris’te cinsiyet ayirimi ergin birey-
lerde kolaylikla yapilabilir; olgun disilerin sis-
manlig1 silindir bi¢cimli erkeklerden belirgindir.
Naef (1923) disilerde manto uzunlugunun eninin
5 kat1 iken erkeklerde bu oranin 6 kati oldugunu
bildirmistir. Cinsiyette boy farkliliginin yaninda
birka¢ 6zellik daha vardir. Erkekler yan tarafla-
rinda uzunlamasina turuncu kromatofor ¢izgileri
(Loligo forbesi’de oldugu gibi) tasirlar. Bu renk
deseni her zaman bulunmaz ve geng bireylerde
oldukca nadirdir. Erkeklerde soldan dérdiincu kol
tclincl mafsalda hektokotilize olmustur ve 100
mm manto boyundaki erkeklerde siklikla goz-
lenmistir. Yeni g¢iftlesmis disiler agizin hemen
altinda bulunan kesede beyazimsi bir kiitle tagir-
lar ve bu spermatekadan gelen spermatoforlardan
kaynaklanir, hatta olgunlagmamig disilerde dahi
bu durum goézlenmistir. 100 mm manto boyunun
altindaki bireylerde disaridan bakildiginda cinsi-
yet ayirimi imkansizdir. Ozellikle 50 mm ve al-
tindaki manto boyuna sahip kalamarlarda mik-
roskobik inceleme yapilmadan cinsiyet tayini
mumkin degildir (Worms, 1983).

Literatiirde cinsiyet ayirimimnin miimkiin oldu-
gu sdylenmesine karsin cogu yontem hem karma-
sik hem de zaman alic1 olabilmektedir. Ozellikle
L. vulgaris’in canli temin edilmesi gereken ca-
lismalarda bireylerin gonadal incelemeleri miim-
kiin olamayacagi gibi manto boyunun enine ora-
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nin1 saptamakta pratik bir yontem olamayacaktir.
Bu ¢alismanin amaci, L. vulgaris’in erkeklerinde
mantonun yanlarinda bulunan ve uzunlamasina
olan turuncu kromatofor cizgilerinin tespiti ile
cinsiyet ayriminin pratik olarak yapilabilirligini
incelemektir.

Materyal ve Metot

Aragtirma igin Iskele Limani (Urla, Izmir)’nda
bulunan su iiriinleri kooperatifine ait mezatta sati-
lan taze cansiz kalamarlar ile kalamar oltalar ile
yakalanan bireyler kullamlmistir (toplam 350
adet kalamar, 150 erkek ve 200 disi; Kasim 2011-
Haziran 2012). Cinsiyet ayirim icin erkek birey-
lerde karakteristik olan ve soldan dordiinci kolun
farklilasmasiyla olusan erkeklik organi (hektoko-
til organ), disilerde ise yine karakteristik olan ve
agizin altinda bulunan spermatafor kesesi kulla-
nilmistir. Bireylerin cinsiyetlerini dogru olarak
tespit etmek i¢in ayrica gonadal incelemeleri ya-
pildi (N=100; 56 disi, 44 erkek). Calismada kul-
lanilan kalamarlarin boylar1 (0.1 mm hassasiyet-
le) ve agirliklari (0.1g hassasiyetle) 6lciilerek me-
tin icerinde ortalama * standart sapma olarak ve-
rilmistir.

Bulgular ve Tartisma

Yapilan gozlem ve incelemeler sonucunda
viicut deseni olan tiim bireylerin erkek oldugu
tespit edilmistir (Sekil 1, 2, 3). Bu desenlerin iki
yanal ylizeyde de asimetrik olarak bulundugu,
<15 ¢cm manto boyundan kiglk bireylerde turun-
cumsu oldugu ve daha biiyiik bireylerde ise kir-
mizims1 renkte oldugu, boylariin ve sayilarmin
kalamarimn biiylikligiine gore degiskenlik goster-
digi saptanmustir. Hatta yapilan gonadal incele-
melerde olgunlagmamis erkek bireylerde de bu
desenlerin oldugu goriilmiistiir. Calismada kulla-
nilan kalamarlarin boy ve agirliklar1 Tablo da ve-
rilmistir. Erkeklerde 6lgiilen en kii¢iik manto bo-
yu 88 mm idi ve Uizerinde desenler bulunmaktay-
di. Disilerde olgiilen en kiigiilk manto boyu 75
mm idi, agizin hemen altinda bulunan sperm ke-
sesi bostu ve tlizerinde desen bulunmamaktaydi.
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Tablo 1. L. vulgaris’in cinsiyete gére morfometrik dl¢cimleri.

Table 1. Morphometric measurements of L. vulgaris on sex.

Erkek Disi
Manto Agirhk  Manto Agirhk
Boyu (mm) (gr) Boyu (mm)  (gr)
N 44 44 56 56
Min. 88 25 75 20
Mak. 340 656 265 420
X 190.6 184.4 186.0 177.9
Sd 40.7 100.9 33.2 75.3

Sekil 1. Erkek ve disi L. vulgaris.

Figure 1. Male and female L. vulgaris.

Sekil 2. Vicut desenleri belirgin bir erkek L. vulgaris.

Figure 2. A male L. vulgaris with chromatophore stripes.
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Sekil 3. Yeni ciftlesmis ve spermatofor kesesi dolu bir disi.

Figure 3. A newly mated female with spermataphore in buccal mass.

Bu ¢alismada L. vulgaris’in disi ve erkek bi-
reylerini viicut desenlerine (kromatofor bantlari)
bakarak kolayca ayirmanin miimkiin olabilecegi
goriilmiistiir. Worms (1983)’un belirttigi gibi her
zaman belirgin olmasa da (ki bu ¢alismada hi¢
rastlanmamistir) desenli olanlarin istisnasiz erkek
bireyler olmasi kayda deger bir 6zelliktir. Worms
(1983) yapilan arastirmalarin olgun olmayan disi
bireylerin agzinin hemen altinda bulunan sperm
kesesinde spermatofor iceren beyaz kiitlecigin
goriilebildigini de belirtmistir. Ne var ki, bu ¢a-
lismada arastiricinin bu bulgusunu destekleyen
sonuglara rastlanmamugtir. Ayrica, Worms (1983)
100 mm manto boyunun altindaki bireylerde cin-
siyet tayininin pek miimkiin olmadigini sodylese
de, bu calismada saptanan en kii¢lik manto boyu
erkek birey i¢in 88 mm ve disi birey i¢in 75 mm
dir. Bu da, vicut desenlerine bakarak L. vulga-
ris’in 100 mm ve altindaki manto boyuna sahip
bireylerinin cinsiyetleri hakkinda fikir sahibi
olunmasint miimkiin kilmaktadir.
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Sonug

Sonug olarak ticari degeri yuksek ve bilimsel
arastirmalara (Naef, 1928; Worms, 1983; Roper
ve dig., 1984; Turk ve dig., 1986; Sen, 2004abc,
2005ab,2006, Sen ve dig., 2008 ) konu olmus L.
vulgaris’in dig goriiniisiine bakarak cinsiyet ayi-
riminin  yapilabilmesi miimkiindiir. Ancak, ko-
nuyla ilgili daha detayli ve uzun vadeli ¢alismala-
ra ihtiyag vardir.
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Oz: Bu ¢alismada, barbunya (Mullus barbatus) ve 1sparozun (Diplodus annularis) boy segiciliginin
gelistirilmesi amactyla, diiglimsiiz altigen gozlii torba (AGT 44), 40 mm ag goz agikliginda
diigtimsiiz poliamid torba (PA 40) ve 44 mm ag gozii agikliginda diigiimsiiz polietilen torbanin
(PE 44) secicilik parametreleri arastirilmistir. Denemeler 900 g6z kesimli dip trol agr ile Giil-
bahg¢e Korfezi ve Hekim adasi civarinda 03.02.2009 ile 27.08.2009 tarihleri arasinda
“EGESUF” arastirma gemisi ile yiiriitiilmiistiir. Segicilik parametrelerin hesaplanmasinda
¢emberli Ortii torba tekniginden yararlanilmistir. Bireysel ve ¢ekimlerin birlestirilmesi ile elde
edilen veriler CC2000, ortalama secicilik egrileri ise ECModeller programi ile yapilmustir.
AGT 44 ile 12, PA 40 ile 19, PE 44 ile 3 gegerli gekim gergeklestirilmistir. Barbunya igin Lsg
degerleri AGT 44, PA 40 ve PE 44°de sirast ile 15.2 £ 0.0 cm, 14.2 = 0.0 cm ve 13.5
+0.1cm’dir. Isparoz igin Lsg degerleri AGT 44, PA 40 ve PE 44°de sirasi ile 10.6 + 0.0 cm, 9.8
+0.0cm ve 9.3 + 0.1 cm’dir. Morfolojik 6zellikleri farkli ¢ok sayida tiiriin bir arada yakalandigi
Ege denizi trol balik¢iliginda bir tiir igin elde edilen basarili sonuglar diger tiir veya tiirler i¢in
olumsuz olabilmektedir. Bu nedenle trol balik¢iliginda boy segiciliginin yaninda tiir segiciligi
ve davranis ¢aligmalarinin yapilmasi: gerekmektedir.

Anahtar Kelimeler: Trol, Torba boy seciciligi, Altigen gézlii torba, Barbunya, Isparoz
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Improving Size Selectivity of Red Mullet (Mullus barba-
tus) and Annular Sea Bream (Diplodus annularis) in
Bottom Trawl Net

In this study, In order to improve size selectivity of red mullet (Mullus barbatus) and annular
seabream (Diplodus annularis), 44 mm knotless hexagonal mesh codend (AGT 44), 40 mm
knotless poliamid codend (PA 40) and 44 mm knotless polyethylene codend (PE 44) were in-
vestigated in bottom trawls net. Experiments were carried out by R/V ‘EGESUF’ between
03.02.2009 and 27.08.2009 with 900 meshes modified trawl net in around of Giilbahce Bay
and Hekim Island. A hooped covered codend technique was used for estimating selectivity pa-
rameters. Individual and pooled data selectivity parameters were determined with CC2000,
mean selectivity parameters were calculated with EC Modeller programmer. Twelve with AGT
44, 10 with PA 40, 3 with PE 44 valid trials were carried out. For red mullet Lso values were
estimated 15.2 + 0.0 cm, 14.2 + 0.0 cm and 13.5 £ 0.1 cm in AGT 44, PA 40 and PE 44, re-
spectively. For annular sea bream Lsg values were determined 10.6 + 0.0 cm, 9.8 £ 0.0 cm and
9.3+ 0.1 cmin AGT 44, PA 40 and PE 44, respectively. As a result, a lot of fish which have
different morphological characters can be caught in Aegean Sea trawl fishery. A mesh size and
type appropriate for one species will be unsuitable for many others. Therefore, in addition to
size selectivity, species selectivity and fish behavior studies need to be investigated.

Keywords: Trawl, Codend size selectivity, Hexagonal mesh codend, Red mullet, Annular sea

bream.

Giris

Balik stoklarinin korunmasi ve balik¢ilik yon-
temi ac¢isindan iyi bir av araci ilk yakalama bo-
yunun istiindeki baliklar1 avlamali, altindakilerin
ise kagmasina olanak saglamalidir (Armstrong ve
dig., 1990). Dip trolleri demersal balik avciliginin
yaygin olarak yapildig1 av araglaridir. Bu av ta-
kiminda segicilik en fazla torba kisminda gergek-
lesmektedir (Wileman ve dig., 1996). Bu nedenle
secicilik ¢aligmalart troliin torba kisminda yogun-
lagsmistir. Uzun siireden beri devam eden bu ¢a-
lismalardan bazilari; ag géz agikliginin arttirilma-
st (Cooper ve Hickey, 1989; Stergiou ve dig.,
1997), ag g6z seklinin degistirilmesi (Petrakis ve
Stergiou, 1997; Aydin ve Tosunoglu, 2010), ken-
dinden daha kisa halata donatilan torbalar (Hic-
key ve dig., 1993), torba etrafindaki goz sayisinin
diistirilmesi Lok ve dig.,1997) ve torbada kulla-
nilan ag materyali (Holden, 1971; Tokag ve dig.,
2004) tizerine yogunlagmistir.

Tiirkiye trol balik¢iligi, Ticari Amagli Su
Uriinleri Aveiligini Diizenleyen Teblig ile diizen-
lenmektedir (SURKOP, 2008). 2/1 Numarali
Teblig’de Ege ve Akdeniz’de kullanilacak dip
trol aglarmin torba ag gozii agikligi baklava
(rombik) gozlii aglarda 44 mm’den, kare gozli
aglarda 40 mm’ den, torba disina konulan muha-
fazanin ag g6z agikliklari ise bu 6lgiilerin iki ka-
tindan kii¢iik olamaz hiikmii yer almaktadir. Son
donemlerde yapilan arastirmalarda Tiirkiye de-
mersal trol balik¢iliginda ticari olarak kullanilan
polietilen (PE) torbalarin segiciliginin oldukga

diisiik oldugu ortaya konmustur (Ozbilgin and
Tosunoglu, 2003; Tosunoglu ve dig., 2003a,b;
Tokag ve dig., 2004).

Diger taraftan secicilikte 6nemli konulardan
bir tanesi torba cevresindeki ag gdz sayisidir.
Torba ag gozii sayisinin artmasi, ag gozlerinin
kapanmasina neden olmakta ve seciciligi diisiir-
mektedir (Tosunoglu ve dig., 2008). Avrupa Bir-
ligi balik¢igini diizenleyen yasalarda torba gevre-
sindeki g6z sayisi ile ilgili diizenlemeler mevcuttur
(E.C., 20006). Tiirkiye’ de ticari balik¢iligr diizen-
leyen tebligde torba etrafindaki ag goz sayisi ile
ilgili herhangi bir dlizenleme bulunmamaktadir.
Bu nedenle, balikcilar torba etrafindaki ag gozii-
nii, tiinel etrafindaki g6z sayisina nazaran 2-3 kat
arttirmaktadir (Tosunoglu ve dig., 2008).

Bu calismada, seciciligin gelistirilmesi ama-
ciyla farkli morfolojik ozelliklerdeki barbunya
(Mullus barbatus) ve 1sparozun (Diplodus annu-
laris) farkli ag goz sekli ve materyaline sahip;
diigiimsiiz altigen gozlii torba (AGT 44), 40 mm
ag goz acikliginda diigiimsiiz poliamid torba (PA
40) ve 44 mm ag gozi acikliginda diiglimsiiz po-
lictilen torbanin (PE 44) secicilik parametreleri
arastirilmigtir.  TUm torbalar; tunel sonundaki
cevre goz sayist 200 gbz, torba ¢evresi 100 goz
olacak seklide donatilmustir.
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Materyal ve Metot

Arastirma Giilbahce Korfezi ve Hekim adasi
civarinda 03.02.2009 ile 27.08.2009 tarihleri ara-
sinda yiiriitilmiistiir. Trol ¢ekim siiresi biitiin ¢e-
kimlerde 1 saat olarak standardize edilmistir. Ce-
kim hiz1 2.6-3.4 mil/saat (ortalama 3.0 mil/saat),
derinlik ise 24.2-57.8 m (ortalama 34 m) arasin-
da degismektedir (Tablo 1). Denemeler Ege Uni-
versitesi Su Uriinleri Fakiltesi’ne ait 27 m boy,
500 BG motor giiciine sahip “EGESUF” arastir-
ma gemisi ile yapilmstir.

Orneklemeler, ticari balikgilar tarafindan yay-
gin olarak kullanilan 900 g6z biiyiikliigiindeki
modifiye (kesimli) trol agi ile gergeklestirilmigtir
(Tosunoglu ve Aydin, 2007). Ug farkli trol tor-
bast denemeye alinmistir. Denemeye alinan tor-
balari 6zellikleri; Altigen gozlii torba (AGT 44):
Poliamid (PA) + polietilen (PE) kombine diigiim-
siiz ag, 44 mm nominal ag géz boyu, 210 d/27
iplik kalinligi. PA torba (PA 40): diigiimsiiz 40
mm nominal ag goz boyu, 210 d/ 72 no iplik ka-
linligindadir. PE torba (PE 44): diigiimsiiz 44 mm
nominal mm ag g6z boyu, 210 d/ 27 no iplik ka-
linligidir. Biitiin torbalar 5 m uzunlugunda ve
cevre goz sayist 100 diir.

Torba ag gozii dlglimleri, 4 kg’lik agirlik ek-
lenmis dijital kumpas ile yapilmistir Ag gbz 6l-
¢limii yapilan her bir torba i¢in, 3 farkli bolgeden
birbirini takip eden 20’ser olmak iizere toplam da
60 ag gozii 6lglimii yapilmusgtir.

Torbalarin seciciligin 6l¢limiinde ¢emberli Or-
tii torba tekniginden yararlanilmistir (Wileman ve
dig., 1996). Ortii torba 7.5 m uzunlugunda olup,
diigiimsiiz PA malzemeye sahip, 24 mm goz agik-
ligindadir. Ortii torbanm &rnekleme torbalarina
maskeleme etkisini azaltmak amaciyla 1.6 m ¢a-
pinda iki adet ¢ember, trol torbasinin 2. ve 4. met-
resinde olacak sekilde donatilmistir. Cember ya-
piminda kullanilan yiiksek yogunluklu PE
(HDPE) malzemenin ¢ap1 5 cm’ dir.

Her ¢ekimden sonra turler torba ve 6rti olarak
ayrilmis, tiir bazinda say1 ve agirliklart alinmistir.
Secicilik parametreleri barbunya ve 1sparoz 0.5
cm hassasiyet ile tam 6rnekleme metoduyla, total
boy olarak PVC olclim tahtalar ile dl¢tilmiistiir.
Tirlerin; torba ve ortiideki tiirlerin boy frekanslari
% ve oransal dagilimlar1 hesaplanmigtir.

Barbunya ve 1sparoz igin her gekime ait veri-
ler degerlendirmeye alinmistir (PE 44 torba ile
1sparoz i¢in elde edilen verileler asir1 yayilim
gosterdigi icin segicilik parametreleri birlestirile-
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rek elde edilmistir). Segicilik egrilerinin ¢izimi ve
parametrelerinin hesaplanmasinda lojistik esitli-
gin maksimum olabilirlik yontemi kullanilmistir
(Wileman ve dig., 1996).

Bireysel ¢ekimler ve birlestirilmis (pooled)
cekimlerin segicilik parametrelerinin  tahmini
CC2000 ile (Constat, Danimarka), ortalama segi-
cilik ve Fryer’e (Fryer, 1991) gore ¢ekimler arasi
varyasyon hesaplanmasi ise EC Modeller (Cons-
tat, Danimarka) programlari ile yapilmistir.

Barbunya (13 cm) icin yasal yakalanma boyu-
tuna (YYB) gore yapilan degerlendirmeler Su
Uriinleri Kooperatifleri Merkez Birliginin Yayin-
ladig1 2/1 Numarali Ticari Amagl Su Uriinleri
Avciligint Diizenleyen Tebligde belirtilen boy
yasag1 smirlamasina gére yapilmistir (SURKOP,
2008). Bu tebligde 1sparoz i¢in herhangi bir boy
siirlamasi yoktur. Isparoz igin yapilan degerlen-
dirmelerde Kinacigil ve dig. (2008) tarafindan %
50 treme boyu (UB) olarak bildirilen 10,5 cm
temel alinmigtir.

Bulgular ve Tartisma
Av Kompozisyonu

AGT 44 ile 12, PA 40 ile 19, PE 44 ile 3 ge-
cerli ¢ekim gergeklestirilmistir. PE 44 torba ile
yapilan denemelerde ayn1 6zelliklere sahip birbi-
rine benzer iki torbada farkli giinlerde denemeler
esnasinda sualtinda kalmustir. PE 44 torba ile sa-
dece 3 gecerli ¢cekime ait secicilik parametreleri
hesaplanabilmistir. Bu nedenle Pe 44 torbanin
secicilik parametreleri ve egrileri verilerin birles-
tirilmesi ile elde edilmistir. Denemeler sonrasi
yapilan ag gozii dlcimlerinde AGT 44; 44.7 +0.1
cm, PA; T90: 40.6 £ 0.1 cm olarak tespit edilmis-
tir. PE 44 torbanin ag gdzi 6lglimleri ise yapila-
mamuistir.

Deneysel torbalara iligkin tiirlerin torba, ortl-
de ve toplamda yakalananlarin agirlik olarak
oransal dagilimi ise Tablo 2’ de verilmistir.

Torba Seciciligi
Barbunya

AGT 44 ile barbunya igin 12 gegerli gekim
sonucu toplam 5435 birey yakalanmig olup oran-
sal dagilimi; torbada %24, ortiide %76 seklinde-
dir. PA 40 torbada ise 19 gecerli cekimde toplam
16693 birey yakalanmis olup, bunun % 65’i torba
%35’i ise ortudlr. PE 44 torbada ise gecerli 3 ce-
kim sonucu toplam 4242 adet birey yakalanmig
olup, oransal dagilimi %77 torba, %25 ortiidiir
(Sekil 1). Deneme torbalart igerisinden en yiiksek
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Lso degeri 15.2 £0.0 cm ile AGT 44 torbadan el-
de edilmistir (Tablo 3). Bu degeri siras1 ile PA 40
(14.2 £0.0 cm) ve PE 44 (13.5 £0.1 cm) torba ta-
kip etmektedir. Her bir torbanin birbiri ile yapilan

karsilagtirmasinda; ortalama SR’ler acisindan
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Tablo 1. Trol operasyonlarma iliskin detaylar.

Table 1. Details of trawl operataions.

fark bulunmustur (p<0.05). Ortalama Lso degerle-
ri agisindan AGT 44, PA 40 ve PE 44 arasinda
fark bulunurken (p<0.05), PA 40 ve PE 44 ara-
sinda fark bulunmamustir (p>0.05).

Deneme Cekimno  Tarih  Cekim baslangi¢ koordinatlar1 Cekim bitis koordinatlar1 Derinlik Cekim hiz
torbasi (m) (knot)
1 11.06.2009  38°26'915" N 26°41'661"E  38°24'777" N 26°40'176"E 31.3-28.3 2.8
2 11.06.2009  38°26'900" N 26°40'121"E  38°25'169" N 26°37'867"E 28.0 - 28.0 2.9
3 11.06.2009  38°27'260"N 26°37'983"E 38°24'992"N 26°38'558" E 26.3 - 27.5 3.1
4 19.08.2009  38°29'184" N 26°45'683"E ~ 38°27'115" N 26°44'954"E 47.6 - 40.8 3.0
< 5 19.08.2009  38°29'064" N 26°45'727"E  38°26'819" N 26°45'014"E 47.6 - 30.8 2.9
f_r 6 26.08.2009  38°27'003" N 26°41'736"E  38°24'931" N 26°40'242"E 30.4-28.3 3.0
2 7 26.08.2009  38°26'971"N26°39'889"E  38°24'575"N 26°39'727"E 26.9 - 28.2 2.9
8 26.08.2009  38°26'801" N 26°39'032"E  38°24'701"N 26°39'773"E 26.9-27.8 2.6
9 26.08.2009  38°26'929" N 26°41'497"E  38°24'761" N 26°39'946"E 30.2 - 27.9 2.8
10 27.08.2009  38°27'191"N26°41'579"E  38°25'092" N 26°40'409"E 28.1-28.2 2.7
11 27.08.2009  38°26'955" N 26°41234"E  38°24'539" N 26°40'149"E 29.7-27.0 2.7
12 27.08.2009  38°27'125" N 26°41'568"E  38°24'726" N 26°39'170"E 29.0 - 27.7 2.7
1 18.02.2009  38°27'018"N 26°40'083"E  38°25'593" N 26°37'871"E 27.2-29.1 3.1
2 18.02.2009  38°25'585" N 26°37'927"E  38°27'085" N 26°40'269"E 29.2 - 26.7 3.2
3 18.02.2009  38°26'881" N 26°40'021"E  38°24'765" N 26°38'806" E 28.1-27.5 3.0
4 18.02.2009  38°25'163" N 26°38'240"E  38°26'963" N 26°39'704"E 28.3 - 26.8 3.0
5 17.03.2009  38°26'834" N 26°41'159"E  38°24'932" N 26°38'978"E 30.1-27.8 2.8
6 17.03.2009  38°24'990" N 26°38'082"E  38°28'018" N 26°38'921"E 27.2-27.5 3.1
7 17.03.2009  38°27'172"N 26°44'686"E  38°29'800" N 26°45'437"E 33.4-48.2 2.8
8 18.03.2009  38°27'735" N 26°45'076"E  38°32'334" N 26°44'202"E 34.0-56.8 3.4
Q 9 18.03.2009  38°33'142" N 26°42'634"E  38°29'654" N 26°45'533"E 57.8 - 48.5 2.9
< 10 18.03.2009  38°31'017"N26°45281"E  38°27'976" N 26°45'949"E 50.0 - 36.0 2.8
o 11 20.03.2009  38°27'045" N 26°45'157"E  38°29'535" N 26°45'561"E 30.5-48.4 31
12 20.03.2009  38°29'823" N 26°45'860"E  38°32'278"N 26°44'319"E 50.2 - 56.7 2.9
13 20.03.2009  38°30'023" N 26°45'556"E ~ 38°27'329" N 26°45'040" E 42.2 - 40.3 3.2
14 22.05.2009  38°27'021"N26°40'604"E  38°24'844" N 26°39'5634"E 28.1-28.7 3.2
15 22.05.2009  38°29'639" N 26°45'791"E  38°27'135" N 26°44'813"E 49.4-34.9 3.3
16 22.05.2009  38°29'581"N26°45'917"E  38°27'317"N 26°45'288"E 50.0 - 33.2 3.1
17 23.05.2009  38°26'926" N 26°40'027"E  38°24'819" N 26°39'5692"E 27.7 - 28.6 2.7
18 23.05.2009  38°25'051" N 26°59'535"E  38°27'151" N 26°40'765"E 24.2 - 26.9 3.1
19 23.05.2009  38°26'735" N 26°41'396"E  38°24'598" N 26°39'259" E 30.2 - 28.2 2.8
< 1 03.02.2009  38°26'025" N 26°44'970"E  38°29'645" N 26°45'707"E 36.5 - 49.8 3.2
E 2 17.02.2009  38°27'101"N 26°41'402"E  38°25'740" N 26°33'093"E 28.8 - 29.6 3.1
o 3 17.02.2009  38°25'629" N 26°37'925"E  38°26'956" N 26°40'982"E 29.4 - 29.4 3.3
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Tablo 2. Toplam av tiriiniiniin deneme torbalarindaki oransal dagilimiu.

Table 2. Proportional distribution of total catch in investigated codends.

AGT 40 PA 40 PE 40
) ) ) Genel

Toplam Torba Ortl Toplam Torba  Ortl Toplam Torba Ortl toplam
Toplam (kg) 1297.7 426.3 8714 2871.4 18579 1013.5 382.0 2327 1493 4551.1
Isparoz (%) 12 27 5 35 50 7 5 29 5 27
Barbunya (%) 12 15 11 13 7 25 41 16 41 14
Kirma mercan (%) 2 4 0 2 2 2
Yabani mercan (%) 10 2 14 3 2
[zmarit (%) 6 2 8 1 12 12 1 12
Digerleri (%) 58 50 62 43 37 53 42 51 42 47

Barbunya icin toplamda (torba+ortl) mini-
mum yakalanma boyunun altindaki bireylerin
orant AGT 44, PA 40 ve PE 44 i¢in sirasi ile %
59, % 58 ve % 51 ile birbirine yakindir. Torba ve
ortiilde yakalanan YYB altindaki bireylerin orani
AGT 44 icin % 21 ve % 71, PA 40 icin % 15 ve
% 71, PE 44 icin % 22 ve % 79’ dur. Torba ve
ortiide yakalanan ve YYB altindaki bireylerin
toplam avciliktaki oranlarn sirasi ile AGT 44, i¢in
% 4 ve % 54, PA 40 icin % 5 ve % 54, PE 44 igin
% 4 ve % 46’ dir.

Isparoz

AGT 44 ile 1sparoz igin 12 gegerli ¢ekim so-
nucu toplamda 6034 birey yakalanmis olup;
oransal dagilimi %57 torba, %43 ortii seklinde-
dir. PA 40 torbada ise 19 gecerli cekimde toplam
27836 birey yakalanmis olup; bunlarin % 86°s1
torbada %14’i ise ortiide yakalanmigtir. PE 44
torbada ise gecerli 3 ¢ekim sonucu toplam 4242
adet birey yakalanmis olup; oransal dagilim tor-
bada %25, ortiide %75°dir. Sekil 2’deki torbalara
ait boy-frekans grafikleri incelendiginde her 3
torbada yakalanan bireylerin boy gruplarinin bir-
birine benzer ozellikler gosterdigi tespit edilmis-
tir.

Denemeleri gerceklestirilen her {i¢ torba ara-
sinda AGT 44 torbanin ortalama Lso degerinin
10.6 £0.0 cm ile en yiiksek oldugu tespit edilmis-
tir (Tablo 4). Bu degeri sirasi ile PA 40 torba (9.8
+0.0 cm) ve PE 44 (9.5 £0.6 cm) takip etmekte-
dir. Her bir torbanin birbiri ile yapilan karsilas-
tirmasinda; ortalama SR’ ler agisindan fark bu-
lunmustur (p<0.05). Ortalama Lso degerleri aci-
sindan AGT 44 ile PA 40 ve PE 44 arasinda fark
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bulunurken (p<0.05), PA 40 ve PE 44 arasinda
fark bulunmamustir (p>0.05).

Isparoz icin toplamda (torba + ortd) ilk Greme
boyu altindaki bireylerin oran1t AGT 44, PA 40 ve
PE 44 igin sirasi ile % 19, % 9 ve % 30°dur. Tor-
ba ve ortiide yakalanan ilk iireme boyu altindaki
bireylerin oran1 AGT 44 i¢in % 3 ve % 41, PA 40
icin % 2 ve % 51, PE 44 icin % 13 ve % 89°dur.
Torba ve ortude yakalanan ve ilk Greme boyu al-
tindaki bireylerin toplam avciliktaki oranlari
AGT 44 igin, % 2 ve % 18, PA 40 icin % 2 ve
% 7, PE 44 icin % 10 ve % 20°dir.

Bu ¢aligma, altigen gozlii torba (AGT 44), 40
mm ag goz acikliginda diigiimsiiz poliamid torba
(PA 40) ve 44 mm ag gozii agikliginda diiglimsiiz
polietilen torbanin (PE 44) segicilik parametrele-
rini kapsamaktadir. Deneme torbalarindan bar-
bunya ve 1sparozun her ikisi igin en yiiksek segi-
cilik altigen torbadan elde edilmistir. Bunun
muhtemel nedeni altigen torbanin g6z boyunun
ele alinan tiirlerin viicut yapilarina diger torbalara
gore uygun ve daha biiyiik gozlii olusu olarak dii-
stiniilmektedir. Nominal 40 mm polietilen torba,
40 mm ticari trol balik¢ilar tarafindan yogun ola-
rak kullanilmaktadir. Bu torba ticari ¢ekim sartla-
rinda esnemekte ve yasal ag goz boyu olan
44 mm’ ye yaklasmaktadir (Tokag ve dig., 2010).
Fakat yine de bu torbanin seciciligi oldukca dii-
siiktir (Ozbilgin ve dig., 2003; Tosunoglu et. al.,
2003a,b). Otuz alti mm goz agikligindaki PA tor-
ba 40 mm PE torbaya gore barbunya tirl icin da-
ha ylksek, isparoz icinse benzer Lsy sagladigi
bildirilmistir (Toka¢ ve dig., 2004). Bu 6zellik
g6z oniinde bulunduruldugundan PA 40 torbanin
ag goz acikligi 40 mm olarak tercih edilmistir.
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Denemeye alinan torbadan elde edilen secicilik
sonuglarina gore barbunya ve 1sparoz i¢in PA 40
torba Lso degeri, PE 44 torbaya gore daha yiiksek
bulunmustur.

Kare gozlii torba seciciligi barbunya gibi fusi-
form yapiya sahip baliklarin segiciliginde baklava
g0zIu torbalara nazaran daha iyidir (Tosunog-
1u,1998). Bununla birlikte altigen gozli torba
(Lso: 15.2 cm) ile, kare g6zli 40 mm PA (Lso:
13.3 cm) (Metin, 1995) ve 44 mm PA (Lso: 14.7
cm) (Tokag ve dig., 1998), Ust paneli kare gozll

40 mm PE (Lso: 10.6 cm) Tosunoglu ve dig.,
2003a) ve 44 mm PE (Lso: 13.7 cm) (Tosunoglu,
1998) torbalarindan daha yiiksek Lso degeri elde
edilmistir. Bunun en onemli sebeplerinden biri,
kacis icin AGT 44’ nin barbunyanin viicut sekli-
nin kagmasi i¢in uygun oldugu ve torbanin dona-
tildig1 yerdeki oranin (20096z/100g6z) diisiik ol-
mas1 olarak yorumlanmaktadir. Cilinkii bu orani
arttirdigimmzda ag gozlerinin a¢ilim azalmakta ve
secicilik olumsuz etkilemektedir (Tosunoglu ve
dig., 2008).
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Sekil 1.  Barbunyaya ait segicilik egrileri, boy-frekans dagilimi ve torba ve ortiideki birey sayilar
(a: AGT 44; b:PA 40, c: PE 44. Sol Y ekseni: Yakalanma orani; ince diiz ¢izgi; bireysel
cekimlerin secicilik egrisi, kalin diiz ¢izgi; ortalama (Fryer (1991)’e gore) secicilik egrisi.
Sol Y ekseni: boy-frekans dagilimi; kesikli ¢izgi; ortiideki birey sayisi, diiz ¢izgi; torbadaki
birey sayisi).

Figure 1. Selection curves and length distribution of red mullet and percentages of the species in terms of

number (circle diagrams) in codend and in cover (a: AGT 44; b:PA 40, c: PE 44. Y-axis left, percen-
tage retained; thin drawn lines: individual selection curves, thick drawn lines: mean selection curve
according to Fryer (1991). Y-axis right, normalized length-frequency distribution: thin dashed lines;
cover specimens, drawn line; codend specimens.
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Sekil 2. Isparoza ait segicilik egrileri, boy-frekans dagilimi ve torba ve oOrtiideki birey sayilar
(a: AGT 44; b: PA 40, c: PE 44. Sol Y ekseni: Yakalanma orani; ince diiz ¢izgi; bireysel ¢e-
kimlerin segicilik egrisi, kalin diiz ¢izgi; ortalama (Fryer (1991)’e gore) segicilik egrisi. Sol
Y ekseni: boy-frekans dagilimi; kesikli ¢izgi; ortiideki birey sayisi, diiz ¢izgi; torbadaki birey
sayist).

Figure 2. Selection curves and length distribution of annular sea bream and percentages of the species in terms
of number (circle diagrams) in codend and in cover ((a: AGT 44; b:PA 40, c: PE 44. Y-axis left, per-
centage retained; thin drawn lines: individual selection curves, thick drawn lines: mean selection curve
according to Fryer (1991). Y-axis right, normalized length-frequency distribution: thin dashed lines;
cover specimens, drawn line; codend specimens.
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Tablo 3. Barbunya’ya ait segicilik parametreleri (P; birlestirilmis veri, F; Fryer (1991)’e gore ortalama
Lso degeri, Lso; % 50 yakalama boyu, sh; standart hata, GA; giiven araligi, SA; segicilik
araligi, Ry, Rz, R3; kovaryans matriks degerleri, a ve b; regresyon parametreleri, df; serbestlik
derecesi).

Table 3.

Selectivity parameters for red mullet (P; pooled data, F; Lso values according to Fryer (1991), Lso;

%50 retaition length, sh; standart error, GA; confidence interval, S: selection range, Ri, Ry, Rg3;
Covarience matrix values, a and b; regression parameters, df; degree of fredom).

sh. 95%GA sh. 95%GA Miktar (kg) Say1
Ly Ly Ly SA SA SA R, R, R; a h R, R, R, Deviance df. Toplam Torba Tir Torba Ortii
1 143 04 134-151 24 05 12-36 01259 01441 02727 -13038 0914 6.6913 -05115 00393 1751 7 617 154 38 90 366
2 152 03 145159 15 03 09-23 0.0858 00603 0.0739 -21.922 1439 12.9264 -0.9187 0.0657 772 7 787 86 05 20 303
3 152 02 148157 06 02 02-1.0 00465 0.0084 00285 -54.840 3597 224.4269 -14.8585 0.9862 188 8 530 83 13 18 280
4 154 06 140-167 41 16 0578 03611 00426 26049 -8.246 0536 105602 -0.6829 0.0446 29 9 1168 59 37 5 63
5 155 03 148163 12 03 04-20 01004 00024 01145 -29.258 1882 72.0302 -4.6183 0.2976 307 7 523 25 13 2 26
< 0 156 02 152160 11 02 0.7-16 00262 00118 0.0404 -30.071 1928 26.9856 -17624 01155 3779 9 1399 242 95 167 539
ﬁ 7 143 09 123162 65 21 20-110 07917 -0.3342 42467 -4.805 0337 2.5655 -0.1679 0.0114 469 12 B2 158 65 116 117
2 8 148 03 142-155 21 05 1131 0.0655 -0.0628 0.2037 -15429 1045 12.0041 -0.7756 0.0503 60l 8 12000 92 50 89 44
9 150 02 156-154 17 03 09-25 00300 -0.0237 0.1111 -19.626 1311 159978 -1.0405 0.0679 1008 8 1091 136 51 101 58
10 156 02 152-160 23 04 15-32 0.0320 -0.0123 0.1467 -14.761 0946 6.1033 -0.3846 00243 1693 13 1452 204 65 111 100
11 146 04 137-156 47 04 3956 01924 01102 01636 -6.794 0465 0.2321 -0.0181 0.0016 386 13 1708 216 95 215 1816
12 146 03 141-152 48 04 4056 00665 00465 01233 -6.691 0458 0.1945 -0.0144 00011 1299 13 1715 144 112 290 457
P 153 03 146-161 41 05 3051 01126 0.0709 0.2473 -8.309 0542 09130 -0.0625 0.0044 27266 17 12905 1588 639 1296 4139
F 152 00 151-153 25 01 22-27 -14.938 0.983 19
1 132 01 130-133 15 01 13-18 0.0042 00026 0.0088 -18.743 1422 12155 -0.0950 0.0075 1553 10 663 262 102 376 892
2 142 03 136-148 25 04 16-33 00767 00734 01510 -12.568 0.884 32616 -0.2483 00191 6477 11 994 363 75 320 1166
3 145 03 138152 25 04 17-33 01011 00768 0.1249 -12.837 0.888 27316 -0.2078 0.0161 347 12 932 139 40 124 698
4 141 02 137145 20 02 1425 00374 00293 0.0549 -15745 1118 3.0438 -0.2314 00178 3929 10 1284 310 77 268 1258
5 148 03 141-156 21 04 1229 01047 00741 01380 -15709 1.058 6.8258 -0.4916 0.0358 5029 8 806 238 60 162 917
6 139 02 135144 24 03 1930 0.0377 00279 0.0675 -12505 0.898 15363 -0.1173 0.0091 1326 9 1731 36 218 101 329
7 133 03 126-139 32 06 20-45 00906 00956 03323 -8977 0677 22286 -0.1786 0.0145  96.76 11 2185 200 400 595 1180
8 139 01 136-142 15 02 1219 00207 00106 0.0264 -20.214 1452 43329 -0.3228 0.0242 514 12 2806 479 145 396 1417
9 142 02 138146 18 02 1223 00305 00107 0.0567 -17.682 1248 55066 -0.3949 00285  37.04 11 3734 135 87 267 420
o 10 139 02 136143 22 02 1826 00260 00195 0.0383 -13.992 1004 13416 -0.1034 00081 2083 11 1914 255 83 257 909
E%Lll 143 01 141145 16 01 1318 00091 0.0049 00141 -19.879 1392 2.0780 -0.1503 0.0109 918 11 1430 222 97 210 560
12 145 01 142-148 15 01 12-18 00168 00091 0.0193 -21.549 1485 3.7330 -0.2682 0.0194 517 12 913 158 38 90 596
13 147 06 133-160 31 08 1250 03436 0391 0.7143 -10447 0713 64965 -0.4961 00383 6319 9 725 187 49 162 618
14 148 05 136-160 38 11 14-63 02727 03720 11160 -8552 0577 47530 -0.3470 00256 4272 8 1125 137 39 186 403
15 137 06 124-150 47 15 11-82 03146 03036 23846 -6.455 0470 4.2255 -0.3171 0.0241 251 8 1965 72 40 103 141
16 146 07 127-165 54 25 -10-118 05396 1.1751 62496 -5.954 0408 6.6687 -0.4871 0.0359 8oL 5 1215 25 12 33 Bl
17 141 02 138145 22 02 17-28 00231 00194 0.0563 -13910 0986 19760 -0.1469 00110 1291 10 713 152 7.7 141 305
18 145 03 139151 27 05 16-38 00701 00820 02230 -11.710 0.809 36208 -0.2668 00198 2588 8 2298 200 75 211 548
19 148 03 141-156 17 03 0826 00928 00880 0.1157 -19.040 1284 119612 -0.8810 0.0651 724 5 125 65 08 31 292
P 141 01 139-144 24 02 20-2.7 00145 00120 0.0282 -12.050 0.924 07397 -0.0558 0.0043 ~ 225.02 14 28714 390.6 134.0 4033 12660
F 142 00141-142 20 00 2020 -14.066 0.992 33
PE44 P 135 01 134-137 18 01 16-21 00050 0.0037 0.0092 -16.159 1196 06411 -0.0498 0.0039 2626 11 3829 974 367 1073 3169
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Torba ag gozleriyle yapilan denemelerde 1spa-
rozun viicut yapisindan dolayr rombik gozli tor-
balarm kare gozlii torbalara nazaran daha iyi so-
nuglar verdigi ortaya konmustur. Bu calismada
1sparoz i¢in AGT 44 ile elde edilen segicilik so-
nucunun isparoz se¢iciligi i¢in oldukg¢a uygun ol-
dugu goriilmektedir. Bu durum ilk iireme boyu
(10.5 cm) goz ontine alindiginda AGT 44’ ile el-
de edilen Lsp boyunun (10.6 cm) uygunlugunda
gorilmektedir.

Altigen torba ile elde edilen Lso degeri (10,6
cm) farkli tasarim ve ag gozii biyulkliiginde ya-
pilan c¢alismalardan yiiksek bulunurken, PA 40
(Lso: 9.8 cm) ve PE 44°den (Lso: 9.5 cm) elde edi-
len degerler; 40 mm PE rombik (Lso: 9.2) (Kay-
kag, 2007), 36 mm (Lso: 8.4 cm) ve 44 mm PA
(10.3 cm) (Tokag ve dig., 2004), 40 mm PE (Lso:
8.7 cm) (Ozbilgin ve Tosunoglu, 2003) ve (Lso:
8.6 cm) (Tosunoglu ve dig., 2003a) ile elde edi-
len degerlerle karsilagtirilabilir niteliktedir.

Tablo 4. Isparoza ait segicilik parametreleri (P; birlestirilmis veri, F; Fryer (1991)’e gore ortalama Lsg
degeri, Lso; % 50 yakalama boyu, sh; standart hata, GA; giiven araligi, SA; seg¢icilik araligi,
R1, Rz, Rs; kovaryans matriks degerleri, a ve b; regresyon parametreleri, df; serbestlik dere-

cesi).
Table 4. Selectivity parameters for annular sea bream (P; pooled data, F; Lso values according to Fryer (1991),
Lso; %50 retaition length, sh; standart error, GA; confidence interval, S: selection range, R1, Rz, R3;
Covarience matrix values, a and b; regression parameters, df; degree of fredom).
sh  95%GA sh  95%GA Miktar (kg) Say1
Lsy Lso Lsp SA SA SA R, R, R3 a b Ry R, R; Deviance df. Toplam Torba Tur Torba Orti
1 105 00  104-106 07 01 06-08 00016 -0.0002 0.0028 -34.316 3.265 7.2571 -0.6864 0.0651 967 14 617 207 158 470 284
2 102 01  100-104 13 02 1017 00079 -0.0037 00265 -16.851 1651 4.4276 -0.4243 00408 4085 16 787 328 277 625 297
3 103 01 102105 11 01 07-14 00040 -00011 00114 -20059 1945 36668 -0.3506 0.0337 2957 20 530 195 165 459 184
4 108 0.1 10.5-11.0 16 02 12-20 0.0112 0.0032 0.0358 -14517 1.350 2.7932 -0.2614 0.0246 1485 12 116.8 52 39 147 165
5 108 01 106111 09 02 06-13 00144 00061 00232 -26.205 2.421 18.5810 -1.7487 0.1653 892 9 523 27 12 46 86
6 108 01  106-109 08 01 06-11 00059 00006 00101 -28435 2643 11.8017 -1.0980 01025 3153 14 1399 118 7.6 272 266
E 7 110 01 108112 16 02 12-20 00069 00015 00288 -15036 1.371 25058 -0.2291 0.0211 1311 11 982 103 55 206 228
Q@ 8 103 01 101106 11 01 0914 00078 -00045 00165 -20032 1936 54627 -05102 0.0479 1984 14 1000 83 65 249 93
9 107 01 105109 08 02 05-1.1 00087 00000 00225 -29.507 2.766 31.0972 -2.9090 02727 3111 11 1091 68 43 173 145
10 108 00  107-109 05 01 04-06 00014 00003 00028 -46.418 4309 23.2861 -2.1688 0.2022 1158 11 1452 130 80 210 235
11 107 01  104-109 09 02 06-12 00147 00035 00244 -26.151 2449 20.3083 -19174 01818 6582 12 1708 170 80 270 423
12 103 01  101-105 08 01 06-11 00071 00000 00148 -26.924 2619 153309 -1.4862 01445 2408 9 1715 144 90 303 198
P 106 00 105106 10 01 09-12 00013 00000 0003 -22.236 2.107 1.3975 -0.1318 0013 8811 21 12905 1624 1140 3430 2604
F 106 00  106-106 10 00 09-1.1 -24673 2.328
1 99 o1 98-101 09 01 076-11 00046 -0.0023 0.0079 -23.104 2323 49712 -0.4844 00474 1718 19 663 204 180 492 124
2 100 01 99102 10 01 0815 00037 -0.0016 0.0071 -22.730 2.266 4.0827 -0.3965 0.0387 143 17 994 173 143 459 170
3 101 01 100102 06 01 04-07 00029 -0.0008 00039 -39.814 3.933 20.2209 -1.9708 01924 1384 16 932 164 141 453 138
4 99 00 98-100 08 00 0709 00016 00000 00022 -28.885 2911 3.1866 -0.3203 0.0323 1057 15 1284 247 192 693 490
5 97 03 935-101 15 02 0921 00300 -0.0190 00788 -14.360 1.477 7.9487 -0.7828 0.0776 15473 16 806 329 27.4 1005 375
6 99 02 95-104 21 04 1328 00433 -00457 01273 -10585 1.065 3.9043 -0.3629 00340 7056 16 1731 314 268 815 246
7 93 02 89-97 11 02 0715 00332 -00206 00332 -18.330 1.964 10.3757 -1.0270 0.1024 569 14 2185 426 371 1246 90
8 98 02 95102 16 02 1121 00235 -00225 00506 -13.413 1365 4.0688 -0.3836 0.0364 7541 15 2806 550 480 1459 330
9 96 03 89-104 23 05 1234 01209 -01409 02553 -9.156 0953 52010 -0.4744 00436 180.34 15 3734 727 602 1995 439
Q 10 104 01 10.2-10.6 18 02 14-22 0.0097 -0.0062 0.0290 -12.763 1.224 15895 -0.1458 0.0135 2891 19 1914 469 430 382 174
<11 96 03 90-105 18 03 1225 00771 -0.0658 0.0943 -11439 1197 47559 -0.4347 00401 1845 15 1430 690 686 284 32
12 106 03 101112 23 05 1235 00703 -00798 02720 -10.048 0944 57977 -05082 0.0449 5825 13 OL3 464 450 418 101
13 96 01 93-98 08 01 0510 00143 -0.0083 00125 -27.744 2896 18548 -1.8313 0.1815 553 14 725 192 189 603 27
14 94 01 93-96 10 01 0812 00045 -0.0035 00070 -20.661 2190 3.3142 -0.3322 00334 2955 17 1125 732 700 2120 228
15 97 01 95100 12 01 0915 00149 -00106 00178 -17.523 1.806 4.2970 -0.4096 00393  98.12 18 1965 150.8 1463 4082 326
16 9.3 0.2 8.8-9.8 12 02 07-16 0.0484 -0.0321 0.0421 -17.520 1.883 11.4843 -1.1185 0.1097 7717 15 1275 67.1 655 1830 96
17 100 01 98-101 01 01 0609 00038 -0.0008 0.0082 -20.442 2.955 13.0110 -1.2926 0.1287 561 16 713 264 249 294 107
18 94 02 89-98 14 02 0919 00506 -0.0425 00571 -14.866 1589 8.1788 -0.7830 0.0754 12669 16 2298 122.6 1183 3419 226
19 97 01 94-100 11 02 0814 00175 -00134 00259 -19.344 1998 9.0288 -0.8768 0.0855 7231 15 1225 658 630 1776 202
P 9.7 0.1 9.6-9.9 14 01 12-16 0.0076 -0.0058 0.0125 -15241 1567 1.6941 -0.1620 0.0156 630.06 24 2871.4 1000.7 722 23825 4011
F 98 00 98-99 12 00 1113 -18575 1.897
PE 44 P 93 01 91-95 10 01 0812 00060 -0.0025 00115 -20.383 2195 50209 -05254 0.0553 112.66 18 3829 974 367 2162 606
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Trol balik¢iliginda toplam av oranimnin boy se-
cicilige etki ettigi ortaya konmustur (Erickson ve
dig., 1996; Campos ve dig., 2003; Herrmann
2005). Bu ¢alismada ele alinan tiirler (Barbunya
ve 1sparoz) toplam avin yaklasik Y4 {inii olustur-
maktadir. Ileriki calismalarda diger tiirlerin ve
toplam avin segicilige olan etkileri arastirilmali-
dir. Ayrica, torba ip materyalinin (Tokag ve dig.,
2004) ve kalinliginin (Sala, 2007) seg¢icilige etki-
leri ortaya konmustur. Bu c¢alismada, ayni1 ip ka-
linligina sahip malzeme temin edilemedigi igin
farkli kalinliktaki torbalarin segiciligi arastiril-
mistir. Daha net sonucglara ulagmak icin ayni ip
kalinligia sahip, farkli sekil biiyiikliikteki torba
ag gozleri ile denemeler yapilmalidir.

Sonug

Bu calismada, ele alinan torbalar standart tor-
ba (40 mm PE ve torbanin donatildigi yerdeki
oran 1:1) ile karsilastirildiginda arastirilmasi ya-
pilan tiirlerin boy segiciligi gelistirilmistir. Bunun
yani1 sira Ege denizi trol aveiliginda 40’1 iizerin-
de ticari dneme sahip tiiriin yakalandig bilinmek-
tedir. Morfolojik 6zellikleri farkli bu kadar ¢ok
tiiri iginde barindiran balik¢ilikta, bir tir icin ka-
bul edilen segcicilik degeri diger tiirler i¢in olum-
suz sonuglar verebilmektedir. Bu amagcla ticari
trol balik¢ilifinda tiir bazinda boy seciciliginin
yaninda tiir segiciliginin ve baliklarin trol agina
gosterdigi davranis calismalarinin yapilmasi ge-
rekmektedir.
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THE FIRST RECORD OF PINK GLASS SHRIMP
(Pasiphaea multidentata) FROM IN THE GULF OF
ANTALYA/TURKEY

Mehmet Gokoglu*, Yasemin Kaya

Akdeniz Universitesi, Su Uriinleri Fakultesi Kampisii Antalya, Turkey

Received: 17.022013 / Accepted: 17.06.2013 / Published online: 28.12.2013

Abstract: A different kind of shrimp species having 10.430 g weight, 45 mm carapace width and 130 mm
total length was recognized during shrimp catching with deep sea trawl net. It was identified
that this species was Pink Glass Shrimp (Pasiphaea multidentata) and there is no record of this
specimen in the Gulf of Antalya/ Turkey.

Keywords: First Records, Gulf of Antalya, Pasiphaea multidentata

Oz: Antalya Korfezi’nden Derinsu Pembe Cam Karidesi’'nin
(Pasiphaea multidentata) Ilk Kaydi
Antalya Korfezi’nin derin sularinda trolle yapilan karides avciligr sirasinda 10.430 g, karapaks
boyu 45 mm ve total boyu 130 mm olan farkli bir karides tiirii tespit edilmistir. Bu karidesin

yapilan tiir tayininde Derin Su Pembe Cam Karidesi (Pasiphaea multidentata) oldugu ve daha
once bu tlirtin Antalya Korfezi’'nden bildirilmedigi tespit edilmistir.

Anahtar Kelimeler: Tlk kayit, Antalya korfezi, Pasiphaea multidentata
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Introduction

Trammel and trawl net are used for shrimp
catching in the Gulf of Antalya. Deep sea and
shallow water trawls are applied in this region,
where many kinds of economically important
shrimp species are caught. Generally species of
Penaeidae family are caught from shallow water
between the depths of 0-90 m. These species are
Penaeus semisulcatus, P. kerathurus, P. japoni-
cus, Metapenaeus monoceros (Gokoglu &
Ozden, 1991, Gokoglu & Kaya 2005). Red Sea
immigrant Melicertus hathor has been harvested
from shallow waters (0-40 m) of this region since
2005 (Kaya & Gokoglu, 2005). The first record
of this species in Mediterranean Sea was reported
by Galil (1998) from the coast of Israel. The hab-
itat of Melicertus hathor has expanded and the
presence in Aegean Sea was declared (Yokes et
al. 2007). The other migrant prawn is Farfan-
tepenaeus aztecus the depth of 10-90 m in the
Gulf of Antalya (Deval et al. 2010). Uneconomi-
cal Metapenaeopsis aegyptia is also caught from
the Gulf of Antalya with small net size trammel
nets and trawl nets. In addition to this species,
Yokes and Galil (2006) reported the presence of
Metapenaeopsis moigensis consobrina and Tra-
chysa lambria palaestinensis in the Gulf of An-
talya.

Parapenaeus longirostris, Aristomorpha fo-
licea, Aristeus antennatus, Plesionika edwardsii,
Plesionika martia, Parapandalus narval are
caught from deeper waters of the Gulf of Antalya
(Kaya & Gokoglu 2005). Parapenaeus longiros-
tris is mostly caught from the depths between 60
m and 200 m.

Many researchers such as Polunin et al.
(2001), Politou et al. (2005), Ungaro et al.
(2005), Fanelli et al. (2007) reported the presence
of these shrimp species in deep waters of Medi-
terranean Sea.

A different kind of shrimp species was caught
by deep trawl net between the depths of 400-700
m from the Gulf of Antalya. It was identified that
this species was Pink Glass Shrimp (Pasiphaea
multidentata) and there is no record of this spec-
imen in the Gulf of Antalya/Turkey.

This species is a deep-water caridean shirimp
living between 200 and 2000 m deep in Mediter-
ranean and Atlantic waters (Gonzalez-Gurriaran
and Olaso, 1987). P. multidentata undergoes diel
vertical migration and predates on gammarids,
amphipods and isopods on the bentic boundary
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layer and is the prey of a variety of decapod crus-
taceans and fishes (Cartes 1993).

Materials and Methods

The shrimp was collected off Serik depths of
400-700 m within the framework of a monthly
sampling program of the trawling grounds of An-
talya Bay. Trawling was carried out in stable
weather and sea conditions, by the R/V “Akdeniz
Su” at an average speed of 2.6 nautical miles/h
[approx. 4.7 Km/h] with a conventional bottom
trawl (1100 meshes at mouth opening; cod end in
polyethylene, mesh opening 44 mm, equipped
with a polyamide cover, mesh opening 22 mm).

Figure 1. Study area in the Gulf of Antalya

Results and Discussion
Pasiphaea multidentata
Description

A different kind of shrimp species was caught
on 10.01.2012 in the Gulf of Antalya. Its weight:
10.430 g, carapace length: 45 mm. total length:
130 mm. Rostrum is short, slender, and spinous
with wide base and inferior margin concave, ris-
ing from dorsal carina of the carapace. Pleura of
the second abdominal segment are overlapping
those of the first and third segment. There are no
chelae on the third legs. Basis of leg 2 has 12
spines and immovable finger. Color of the shrimp
is pink and semi-transparent. Telson is narrow
and has deeply cleft at apex. There are two cari-
nas (spine) on each side of the cephalothorax.
The body is laterally compressed (Figure 3 and
Figure 4).

The coordinates of the first record in the Le-
vantine was made 35°59'N 28°14'E by Stephen-
sen in 1923 (Galil and Goren 1994). The second
record was reported by Galil and Goren (1994).
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Figure 2. Geographical distribution of Pasiphaea multidentata (http://eol.org/pages/311383/overview)

Figure 3. Pasiphaea multidentata (from the Gulf of Antalya)
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Figure 4. Carapax of Pasiphaea multidentata (from the Gulf of Antalya)

The sample is deposited in Akdeniz Universi-
ty, Fisheries faculty museum collection (Crusta-
cean ID: 020).

Conclusion

Atlanto-Mediterranean species has been spa-
tially bio-diversified increasingly with the reoc-
currence of the shrimp, Pasipheae multidentata
in the deep sea zone of in the Gulf of Antalya.
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