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ABSTRACT

Jellyfish can adversely affect commercial fisheries by clogging nets, by feeding
on the young agelasses of fish. Jellyfish baycatch data with different fishing
gears, purse seiner, trawl and gillnet&trammel net, were investigatetiei
Iskenderun, Mersin and Antalya Bays, the Eastern Mediterranean coast of the
Turkey. OnlyRhopilema nomadic&alil, 1990 was observed in all fishing gears

for the three study areaR. nomadicacomprised 49% (1237.7 kg) of the total
catch (2534.685 kat trawling for Northeastern Mediterranean SRanomadica
represents 62% of the total catch of purse seine in Northeastern Mediterranean
Sea.R. nomadicacomprised 37% (150,5kg) of the total catch (408,814 kg) at
gillnet&trammel net for Northeasteiediterranean Sea. In geneRal nomadica
represent 60% (18388,2 kg) of the total catch (30489,87 kg.) for all fishing gears
in the eastern Mediterranean coast of Turkey during MApfi 2011.

INTRODUCTION

Jellyfish populations are proliferating irhé Mediterranean Seand that their
sociceconomic impactss gettingincreasd. Jellyfish are causing problems in
fisheries across the world. The overfishing of their predators has caused a huge
influx of jellyfish in coastal fishing areas. They tend t&t gaught up in fishing
netsin large numbers and reduce the number of fish that can be caught. They also
tend to entirely destroy fishing nethus causing monetary damag&hough
jellyfish have been getting much attention, thedaigted data on them

Jellyfish clearly play an extremely important role in the processing of
energy in fisheriebased ecosystems. Deagtion of jellyfish with a set of
appropriate functional groups will certainly help better understand their role in
food webs and their eftts on ecosystems. Jellyfish populations are opportunistic,
and can respond promptly to changes in physical and biological conditions, both
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by changes in the rates of production of young jellyfish from the benthic polyp
stage (Purcell et al., 1999), andg lincreased feeding and growth in good
conditions (Purcell, 1992).

Although fishing gears used are rarely suitable for accurate quantitative
sampling of jellyfishwhenthe equipment and methods are strictly controlled and
records of these bgatch eventscan provide good relative index of the
distribution and abundance of large scyphozoan med&saee]l, 2009)Broad
scale datasets are not only usdul jellyfish research, but to everyone with an
interest in developing a better understanding of thectffof climate and other
environmental and biological factors on oceanic ecosystems, a critical element in
the development of an ecosystbased approach to fisheries management
(Bastian et a.2010).

Iskenderun Bay, Mersin Bay and Antalya Bayéthelargest number of
erythrean species along the Turkish coddbreover, generally many of the
erythrean aliens had been first recorded ftbmiskenderun Bay before spreading
along the Turkish coast.

There is little doubt that many other fisheries survegsllt in a jellyfish
by-catch without it being recorded on a regular baM®st of the timethe catch
is not recorded at all and jellyfish are simply discar(Baktian et al.2010)

In the present study the jellyfish baycatch data with differeminfis
gears,purse seiner, trawl and Gilli&trammel net, were investigated in the
Iskenderun, Mersin and Antalya Bays, the Eastern Mediterranean coast of the
Turkey.

MATERIAL SAND METHODS

Jellyfish baycatch datavere collectedfrom commertial tawl, puse seine,
trammel nets and gill netalong the Eastern Mediterranean coast of Turkey
(Iskenderun Bay, Mersin Bay and Antalya Bay) in Ma#Agril 2011 Biomass
valuesfrom the fishing gears of purse seine, trawl and nete calculatedbr the
threeregions in eastern Mediterranean coast of TurkBggion 1 comprises the
Iskenderun Bay of the Eastern MediterranéEms regionincludes thecoast of
Hatay and AdanaRegion 2 includes the coast of Mersin. Regiono3ersthe
coast of AntalyaAll data were measured on the boats.

RESULT AND DISCUSION

Abundanceof jellyfish bycatch during the three fishing gearsurvey in the
Iskenderun, Mersin and Antalya ba¥astern Mediterranean coast of the Turkey
was given below. Onh\Rhopilema nomadic&alil, 1990 vas observed in all
fishing gears for the three study areas.



Trawl

Operationwas performedwith 25 trawling in the NortheasternMediterranean

i ncl udi skendeBin10 for Merkin Bay and 7 for Antalya (Table B.
nomadicarepresents 15% of the total catch in Antalya Bay. The total catch weight
of this species 40 kg in Antalya Bagnd otally 233,25 kg catch were
accomplishedA total 724kg R. nomadicawere collected in Mersin Bagnd
representing46% of the total catch. The total catch weight of all operations was
694, 78 kg i nanlatdtat4v8 EkgRi momasliaayere capturedn

Ks k e n d e representBi@396 of the totatatch.

The ratios of R. nomadicaat trawling for the three Bays of the astern
Mediterraneararegiven Figue 1.
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Figure 1. Ratio of R. nomadicain the total catch byrawling in the Bays of
Ant al ya, Mersin and Kskenderun.

The R. nomadica comprised 4% (1237.7 kg) of the total catch
(2534685 kg) in Northeastern Mediterranean Sea.

Table 1.Fishing gear, number of operations and the catch amounts

. L Number of Total
Operation Area  Fishing Gear : Catch
operations (kg)
Trawl 8 964,78
Kskender Puise Sein 6 10173,5
’ Gillnet&Trammel 6 227,954
Net
Trawl 10 1566,655
Mersin Bay Pgrse Sein 11 11013,52
Gillnet&Trammel 5 77,67
Net
Trawl 7 273,25
Antalya Bay Pgrse Sein 6 6359,35
Gillnet&Trammel 7 136,19
Net




Purse Seine

Operation was performd on a total of 23 purse seinén the northeastern
Mediterraneanincluding6 operatios inK s k e nRhag t1lwperatios in Mersin
Bay and 6 operatios in Antalya Bay. Ratio of R. nomadicafrom purse seine
fishingfor the Eastern Mediterranean is givaririgue2.

Purse Seine

Other Species Other Sfecies
97% Other Species 1%

G ) a
R nomadica

R nomadica 70% R nomadica
3% 89%

Antalya Bay Mersin Bay iskenderun Bay

Figure 2. Ratio of theR. nomadicdn the total catch by purse seifighingin the
Bays ofAntalya Mersin andskenderun

R. nomadicarepreserst 3% of the total catch in Antalya Bay. A total
6359,35 kg catckvas achieved an@. nomadicacomprised?20 kgof total catch
in Antalya Bay The total catch weight of all species wa©13,52 kg in Mersin
bay. A total 7750 kg ofR. nomadicawas capturedn Mersin bay and R.
nomadicarepresented 70% of the total cateh.total 9030 kg ofR. nomadica
were collected itheKs k e n d ¢ andR. ndBhadjcaepresented 89% of the
total catch.

The R. nomadicarepresents 62% of the total catoh purse seinén
Northeastern Mediterranean Sea. Total catch weighR.ohomadicawas in
Northeastern Mediterranean Sea, total catclyhtdieing 27546,37 kg.

The R. nomadicacomprised62% (17000 kg of the total catctf27546,37
kg.) in Northeastern Mediterranean S&able 1)

Gillnet and Trammel Net

Operatiors were performedwith a total of 18gillnet and trammel netm the
Northeasern Mediterraneanincluding 6 operatios inK s k e n, 8 eperatios
in Mersin Bayand7 operatios in AntalyaBay. Ratio of R. nomadicdrom gillnet
and trammel net for the Eastern Mediterranean is diveigure 3.



Gillnet&Trammel Net

Other Species Other Species Other Species
o
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Figure 3. Ratio of theR. nomadicain the total catch by gillnet and trammelt ne

fishingin the Bays ofAntalya Mersin andiskenderun

The total catch weight of all species was 136,19 kg in Antalya Bay. A

total 33 kg ofR. nomadicawvas captured represenihg 24% of the total catcin
Antalya Bay R. nomadicaepreserdd 14% of thetotal catch in MersiBay. The
catch weight of this speciegas10,5 kgof thetotal 77,67 kgcatch A total 140 kg
of R. nomadicaver e col | ect e d, represenfngkdeai thestotal n
catch.

The R. nomadicarepreserad 37% of the total catch in Northeastern
Mediterranean Sea. Total catch weight Rf nomadicawas 150,5kg in
Northeastern Mediterranean Stsal catch weilt being408,814kg.

The R.. nomadicacomprised 37%1(50,5 kg)of the total catch408,814
kg) in Northeastern Mediterranean Sea (Table 1).

All Fishing Gears

Rates of jellyfish from all fishing geas for the Iskenderun, Mersin and Antalya
Bays aregiven Figure4. The R. nomadicarepresent 494293 kg) of the total
catch (6475,79 kg in Antalya Bay. The total catch weight of all species was
12657,85 kg in Mersin bay. A total 8484,5 kg Rf nomadicawere captured
represening 67% of the total catch iMersin bay.A total 9643,7 kg ofR.

nomadicawer e c ol | e ct e dreprasenta@7Roefrite: otalcaich.B a y

In generalR. nomadicarepresent 60%18388,2 k{ of the total catch
(30489,87 kg.in Northeastern Mediterranean Sea.
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Figure 4. Ratio of all fishing gear used for the totaal catch in the Antalya,

Mersin and Kskenderun regions

Bay



During the present study large aggregations of alien jellyRétopilema
nomadica, have been observed in three different localities along the
Mediterranean & coast of Turkey during March and April 2011. the stinging
jellyfish speciesR. nomadicaentered through the Suez Canal in the 1970s (Galil
et al., 1990). Large aggregations of this jellyfish were observed starting from the
1980s along Israeli coastisotan et al., 1992) and annual blooms occurred during
summer from 1989 to 1992; afterwafdsnomadicaapidly spread in the eastern
Mediterranean Basin migrating towards Lebanon, Syria and then Turkey (Lotan et
al. 1994).

R. nomadicavas first recordedfbthe coast of Mersin in Turkey in 1995

(Kideys and G¢cyg, 1995) , and in |Iskende

single specimen was observed off the coast of Finike, Turkey in August 2006
(¥zt ¢rk and Kkinibilir, 2010) .

R. nomadicahas nearly a spheal icy-blue-colored umbrella, thickest
centrally and minutely granulated externally, whose margins are divided into 64
rounded lappets; from arm disc sides arise eight pair of large scapulets, distally
provided with long filaments, arise (Galil et al990). The bell size of this
jellyfish can range from 10 to 80 cm in diameter and the whole medusa can have a
weight of 40 kg.This species, existing in huge numbers, poses a big threat to
humans producing burning, pain and redness of the affected skin.

Jellyfish are also causing problems in fisheri€sey tend to get caught
up in fishing nets and large numbers and reduce the number of fish that can be
caught. They also tend to entirely destroy fishing nets causing monetary damage.

Jellyfish populations my be increasing in response to environmental
changes (e.g. climate change, eutrophication, overfishing). These increases may
ultimately affect commercially important fish stocks. order b address this
issue it is critical to understandather broad dstribution and abundance of
jellyfish (Bastian et al.2010).

The large aggregation of the populatiorRofnomadicaff the Levantine
coast of Turkey have negative consequences on fisheries. The blockage of nets of
fishermen by individuals dR. nomadicareated major economical losses.
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ABSTRACT

Development ofBeroe ovatain the Black Sea caused biomassMriemiopsis
leidyi decreasing, in pelagic fisstocks particularly trading ancho§gngraulis
encrasicolus ponticysnd zooplankton recovery. Spawning dynamicB.afvata
should be examined due to limiting impactBfovataon abundance dfl. leidyi
in the Black Sea. Because of this, the most ingmdris egg production with
respect to size of ctenophore, seasonality, and periodicity.

The study was carried out off Sinop in the southern Black Sea during
SeptembebDecember 2003. Factors affecting the egg productidh ofvatawere
experimentally stuéid. We aimed to estimate spawning dynamics of freshly
caughtB. ovataof different length groups at the laboratory. Therefore fecundity
of B. ovatawas observed in three different sets of the experiments aimed to study
dynamics of egg number in a clutchdifferent size ctenophores from day to day;
to study theBeroefecundity biweekly and to study in to examine diurnal variation
of egg number. The number of eggs generally increased with the size ctenophore
with length between 40 to 70 mm. Maximum egg picitbns was determined on
26" September for individuals of 70 mm (
experiment. There was no significant difference inBheovataegg diameters in
sampling periods except 11th October. Average diameter of egg was detkrmin
about 0.45 mnthroughouthe all observations

INTRODUCTION

The invasion of alien species has become a great problem for many seas of the
world and more evidence is provided on their damaging effect on ecosystems
(Vinogradov et al. 1989, Harbison at 1978). For example in the Black Sea,
ctenophoréMnemiopsis leidyihat was introduced with ballast water from ships at
the beginning of the 1980s was a real stress for the ecosystem (Zaitsev &
Aleksandrov 1997, Caddy & Griffthy 1990).

With introductionof M. leidyi the biomass of fodder mesozooplankton had
sharply declined (Vinagradov et al. 1989, Kideys et al. 2000). The stocks of
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zooplanktivorous fish (anchovy, sprat) dropped due to competitionMviteidyi

for food and predation biyl. leidyi on fish eggs and larvae (Tsikhohukanina et

al. 1993, Shiganova et al. 1998, Shiganova & Bulgakova 2000, Shiganova et al.
2000a).

In October 1997, another ctenophddepvata a predator ofMnemiopsishad
appeared in shallow waters of the northwestern Bl&ga (Konsulov &
Kamburska 1998, Zaitsev 1998), and in September 1999 it was found in the
Crimean region and in the northeastern Black Sea (Finenko and Roma08s,.
Shiganova et al. 2000b, Vostokov et al. 2000, Vinogradov et al. 2000).

In 1999 the popuaition of M. leidyi sharply decreased throughout the Black
Sea due toBeroe appearance and the lowest summer biomas$i.oteidyi
(estimated as 12 gfrin the southern Black Sea) was recorded since its population
explosion 10 years before (Kideys & Roman@@®91). Zooplankton populations
started to recover from 1996 and species diversity increasethe species that
had disappeared from samples in the early 1990s made a comeback. Numbers of
immature anchovy, as well as total fishery dominated by this f&h leegan to
rise (Kideys 2002, Kideys et al. 2000, Kideys & Romanova 2001, Shiganova et al.
2003, Shiganova et al. 2004).

The deliberate introduction of the new comb jeéfly ovataas a biocontrol
agent was being considered by GESAMP had been proposttkefartroduction
as potential predator fok. leidyi into the Black Sea. Although mechanisms
underlying previous fluctuations iM. leidyi populations had taken some
unraveling, the contribution dB8. ovatato the precipitous collapse ®. leidyi
populatons in 1999 was quite clear because it is easy to see what the transparent
comb jelly is eating. A number of different research studies concludedthat
ovatawas feeding exclusively on other comb jelly species and, because of its
relative abundance, mteminantly onM. leidyi (Arachkevichet al. 2001, Finenko
et al. 2003Shiganova et al. 2001, Shiganova et al. 2000b

M. leidyi shows a seasonal distribution with lower values in winter
(Shiganova et al. 1998). In period before the appearan& ofataM. leidyi
notably occurred in Sevastopol Bay (Finenko & Romanova, 2000). Bftevata
invasion occurrence d¥l. leidyi high biomass is limited to only 2 months. When
it reaches peak values in a month orBopvatastarts to increase sharply and in
the following 2 weeks this predator controls the levels Mf leidyi very
efficiently. After the disappearance & ovatain late autumn, theéM. leidyi
biomass again increases but it keeps on a lower level than in previous years
(Finenko et al. 2003, Kideys al. 2003, Shiganova et al. 2004).

The quantification of the tedown control mechanism exerted Byovatais
important to understand ecosystem changes occurring in the pelagic ecosystem of
the Black Sea. AfteB. ovataintroduction to the Black Sea, ass level oM.
leidyi decreased and in pelagic fish stock especially anch@mgraulis
encrasicolus ponticgshas been determined a recovery. Meantime in the Caspian
Sea the crisis in the catches of the commercial fish Kilka is continuing. Because
of this in Iran wasfairly importantto propagateB. ovata The present study is
valuable from the point of view of determining when and how long reproduction
is high inB. ovataspawning. In the study, reproduction of ctenoph®revata
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was determined in diéfent periods. The investigation aimed to determine
whether there is timely different effect in reproduction or not.

B. ovatawas collected during 4 months: Septembebecember in 2003.
Decreasing oM. leidyi biomass was observed whBnovatawas foundin Sinop
Bay in September (BiringDzdemir 2005). The population 8f ovataconsisted
50-100 mm size range dominantly. Reproduction was development in early
autumn andB. ovatasize group <10 mm increased in Septematober in 2003
(Bat et al. 2005).H the present study, we aimed that reproductioBesbeovata
in Sinop Harbour between September and December 2003.

MATERIAL SAND METHODS

The experimental study was carried out in laboratory of Sinop Fisheries Faculty at

the, Turkey, on the southern @&k Sea coast from f1September to 28

December 2003. Theamples were collected in Sinop Bay using a large hand net

and were transferred to plastic cups with sea wBteovatawas not sampled in

November due to the condition of the weather. In thmdatory each single

ctenophore after catching was carefully transferred into 4 liters transparent plastic
aquariums filled with seawater (salinit:)
B. ovatawas not fed during the experiments to estimate dynamics of spawiing

freshly collected ctenophores. In both series water in the aquariums was changed

daily and number of eggs and larvae was counted every day (see Tablel).

Table 1. Temperatures of surface water in sampling date in Sinop Bay.

i Beroenumber  Size range, mm
Sampling Date Temperature 9

uc
11 September 2003 21.44 27 14-118
26 September 2003 19.52 21 14-80
11 October 2003 18.08 21 20-80
02 December 2003 13.91 15 20-60
28 December 2003 11.16 15 20-60

Lengths of theanimals were measured with ruleretitly in the experimental
vessels. The experimental temperature was kept as ambient temperature. In
additional diameters of 15 eggs were measured using a micrometric scale in every
period between September and December.
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RESULTS AND DISCUSSION

Length distribution in different periodsB. ovata population were dominant
between 20 mm and 40 mm in September as individuals havi6@ $0m long
were in December (Fig. 1).

120 ~ B December
110 A November
100 | B8 October
gg | Q B September
70 A &
60 A E
50 A
40 ~
30 A
20 A
10 A
O -
0O 10 20 30 40 50 60 70 80 90 100 110
Length (mm)

Frequency (%)

Figure 1. Size structure oBeroe ovatgopulation in Septembé&rDecember
2003.

Reproduction Dynamics of B. ovata in Different Periods

The high number of eggs was observedBinovataof 40 - 70 mm length in
different periods. The highest egg number in the experiment was found at length
of 70 mm (8700 eggs on 2&eptember), miniom number were in ctenophores

of 20 mm and 30 mm length. Similar reduce in egg production was observed in
the big size individuals. Though 20 mm and 30 mm ctenophores did not produced
eggs, in our experiments, some individuals of 14 mm length was obgerkate

1850 eggs (Table 2).
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Table 2. Number of eggs oBeroe ovatadepending on body length in different
periods.

(Dn?rts)/length 11 Sep. 26 Sep. 11 Oct. 02 Dec. 28 Dec.
14 1850 0 5 . .
20 ’ * * 0 1
30 16 N4 0 - 0
0 836 N3¢
40 7392N13423U8 164N3¢€2 0
50 2164,52665N11052N]314N1£1
60 7650N72508N5348N42322N152
70 993N3€8700N21809NE* .
80 - . -
3650N43100RNR18N3 * *
118 2520 . . .

* no individuals found

The egg numbers in the same size group in differeme tivas found
significant difference (P<0.05) as to statistical. Egg production decreased from
September to December B. ovataof different size groups. Maximum eggs
numbers according to periods: On™ Beptember above 7392 eggs were
determined in the dhividuals with body lengths of 40. Whereas 7650 eggs were
determined in the individuals with body lengths of 60 mm. Length size 70 mm of
individuals was determined 8700 eggs off 3éptember. On 10ctober 50 mm
and 70 mm length size of individuals weoeunted 1052 and 1809 eggs,
respectively. On the 32December high eggs number was observed length size
30 mm (836 eggs). On 28December production of eggs quite decreased for
individuals of 50 mm and 60 mm long (1 or 2 eggs) and the other individheats
not laid. The biggest ctenophore having size of 118 mm yield 2520 eggs, this
value was low when compared to other smaller individuals (Table 2).

The highest number of larvae was obtained as length size determined high
eggs number (Table 3). In sugtgs source this parallelism was to mature eggs
laid firstly by individuals.
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Table 3. Number of larvae (B) oBeroe ovatadepending on body length in
different periods.

Date/length

11 Sep. 26 Sep. 11 Oct. 02 Dec. 28 Dec

(mm)

14 18 0 0 * *
20 * * * 0 0
30 0 0 0 1 0
40 0 77N13 6N2 0 0
50 19N5 65N14 17N8 64N10 0
60 131N15350N4252N11 5KO0 0
70 105N9 554N3664N16 * *
80 330N280 15N6 * *
118 O * * * *

* no individuals found

Egg production was the highest in September, in the beginniBg ofata
reproduction. Egg and larva production decreased in December. In last two period
some individuals reproduced a few eggs but they did not develop in (Tables 2 and
3). Average egg humber Bf ovatain the all periods was high in individuals with
lengtts from 40 mm to 80 mm. Maximum average eggs number was found 3834
at the long size 70 mm (Fig.2).

Shiganova et al. (2004) founB. ovata smaller than 40 mm did not
reproduce. Collected individuals Bf ovataof 4870 mm length, which were at
high prey cogentration in natural conditions, had fecundity (egg production per
day) of 5133000 eggs at salinity of 17&a and t
eggs is a function of food supply, so we can say that in Sinop Bay in autumn 2003
B. ovatahad much better foodonditions than in1999 in the northeastern Black
Sea. In Sevastopol Bay in 2003 intensive reproductioB. afvatastarted in the
beginning of September: the average fecundity of the most actively reproducing
part of the population with body lengths of B0 mm was 4500 N 250
clutch. All the eggs were viable and developed into larvae. The period of intensive
reproduction lasted about 2 weeks; afterward the fecundity and the percentage of
the reproducing ctenophores decreased significantly. 8eitld of September the
egg number in a clutch decreased from 4500 to 500 eggs and the share of
reproducingB. ovatadecreased to 4050% of adults(Finenko et al. 2006).
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Figure 2. Average eggs number iBeroe ovatadepending on body length in
differentperiods.

In periodically experiments high eggs production was observed in September
and early October. We took 1850 eggs from length of 14Bnovataon the 11
September; this value was very high for small size. Finenko et al. (2003) found
similarity in their study. In the autumn of 1999 the spawning period in the eastern
Black Sea was observed in SeptermDetober with maximum at the beginning of
October (Arashkevich et al. 2001).

In the present studty there was no significant difference8,gb ) betwen
the diameter oB. ovataeggs in sampling periods except October. On tHe 11
October diameter of eggs was evaluated on average as 0.62 mm. This value was
higher than other periods. We determined the average diameter of eggs about 0.45
mm throughoutthe all samples. Minimum diameter of eggs was measured 0.37
mm on 28' September (Fig. 3).

0,8
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0,6 A ‘:[L

05 - T

0,4 4
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0,1 4

0,0 T T T T T :
11 Sep. 26 Sep. 11 Oct. 2 Dec. 28 Dec. Avarege

Diameter of Egg (mm)

Day-month

Figure 3. Diameter of eggs in different periods.
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In Finenko et al. (2003) laboratory experiments the Black Eheavataat
salinityof 188 st art ed r siperofd2ld mm of body leadth. Wnder
controlled food conditions during 10 days when daily weight specific rations
averaged 20 108% ofB. ovatawet weight, they hadi# clutches and the total
number of eggs laid by one ctenophore ranged from 206620 d@2from 0.2 to
1.6% of body weight (0.0D.16% per day).

Arashkevich et.al. (2001) and Finenko et al. (2003) carried same studies with
present investigate. Production of eggs and larvB. afvatawas investigated at
different temperature. Clutch sizé animals depends on the body length and
development rate and viability of eggs were examined in experiment
(Arashkevich et al. 2001). Ingestion and growth rates as well the gross growth
efficiency of B. ovatawere estimated from laboratory experiment. \Daggg
production of ctenophores was determined byNedeidyi (Finenko et al. 2003).
Kideys et al. (2003) examined factor of salinity affecting the egg production of
Beroe ovata

Conclusion

Laboratory experiments performed in the southern Black Seaeshthat egg
production is highest during the first 24 hours following the sampling and
spawning rate decreases dramatically with every other day. In addition this egg
production was high in late September and early October in 2003 But climate
changes anevarming sea water affect on reproduction time, period and feeding
guantity of gelatinous macrozooplankton. Because of this, studies in the Black
Sea is important to followed variation of ecosyst&aroe ovataand its impact

on plankton community are valhble in the Black Sea.
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ABSTRACT

At the laboratory, the gastric emptying Rleurobracha pileusfed on Artemia
salinaat di fferent temperatures (12 and
was best described by an exponential function in such that: Ny €% ( r?
=0.75, p<0.001, n=20). WhergyNnitial number ofArtemia salinaingested. T is
the duration froniNgto N;. It was found that the emptying time Aftemia salina
ingested (from 2 to 19) varied from 0.6 to 2.93 h. It was also found that gastric
emptying time (h) irPleurobrachia pleuy W = 0.38 N 0.18 g,
cm, n= 20) fed orArtemia saina increased linearly by increasing number of
Artemiaingested.

Clearance rate iRleurobrachia pileug W = 0.38 N 0.18
0.29 cm) was also studied. The result indicates that there is a significant
correlation between container volume and tearance rate for the stated
experimental conditions. The clearance rate increased as container volume
increased. It was also varied 0:2%9 L/ day/ predator with the average of
2.77N2.40 L/ day/ predator (n= 20).

In the field, abundance and verticastdibution of P. pileusby months
were investigated. The stomach contents were also studied. Microscopic analysis
of stomach contents showed that calonoid copepods (524g)ita setos§14%)
are the main prey items. However in the winter they viRgewo-nitzchia sp.
(43%). Calanoid copepod$23%), Sagitta setos#11%), nauplii (5%)Ceratium
sp.(3%), fish eggs (2%).
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INTRODUCTION

The drastic changes in the ecosystem of the Black Sea after the introduction of
Mnemiopsis leidyin the early 1980sdve stimulated numerous recent studies.
Plankton studies in the Black Sea have mainly dealt with horizontal and vertical
distributions, morphology, tropic relationship, predation, ecological roles and
methods for controlling theMnemiopsis leidyipopulation (Shushkina and
Musayeva 1983, Vinogradov et al. 1989, Zaika and Sergeeva 1991, Harbison and
Volovik 1993, Zaitsev 1993, Lebedeva and Shushkina 1994). It has been claimed
that Mnemiopsis leidybutbreak has led to substantial economic losses. A sharp
decine in the stocks of zooplanktonivorous fish, namely anchovy, sprat and
macker el in the Black Sea (Kideyk 1994)
(2004) have shown that the decline in the anchovy stocks should be outcompeted
by the ctenophore. In the facé such problems, a number of researchers have
focused their studies on the abundance and ecological impact of jellyfishes in the
Black Sea and suggested on possible courses of action. Vinogradov et al. (1985)
first reported the extensive vertical distrilton of Pleurobrachia pileusin the

open water of the Black Sea. Researchers focused on various sectors of the Black
sea, especially Novorosyisk, Odessa, Sevastapol and Crimean coasts, and the open
Black Sea (Vinogradov et al. 1989, Shushkina and MusayE30a, b;
Vinogradov 1990; Shushkina and Vinogradov 1991a,b; Zaika and Sergeeva 1991;
Vinogradov et al. 1992; Volovik et al. 1993).

In order to allow to quantification of the possible effect of a predator in
the food web, gastric emptying process, magtyptying rate and time should be
studied. The rate at which a meal passes through stomach [gastric emptying rate,
GER, g '] and the total clearance time [gastric emptying time, Gfj had been
measured in a variety of fish spec{@ove et al 1985, Shgn 1994. They were
used to evaluate the relationship between many of the characters, such as fish size
and temperature and quality of food in stomach samples, taken sequentially can be
used to estimate natural feeding rates if the gastric emptying asteknown
(Seyhan and Grove 1998)lumerous factors modify GERSeyhan et al 2003;
Kapoor et al 1974, Mazl um andand@Ejyfhan 20
and have been reviwed by Kapoor et al
However it is becominglear that more attention should be given not only to fish,
but also to the other marine and freshwater animals including gastr(edsan
et al, 2003)and jellyfish (Mazlum and Seyhan, 2007) that are believed to be
playing an important role in the peréint system.

Gelatinous zooplankton may substantially affect pelagic food webs by
exerting a topdown control on their ecosystems (Kideys and Romonova 2001,
Mutlu et al 1994) The drastic changes in the ecosystem of the Black Sea after the
introduction ofMnemiopsis leidyin the early 1980s have stimulated numerous
recent studies (Mutlu and Bingel, 1999). In the summer of 1989 peak biomass
levels of this ctenophore were up to -R.%kg wet weight M total close to 1
billion tons for the entire sea (Vinoghav et al., 1989). Simultaneously there were
sharp decreases in the quantity of prey zooplankton (Kideys and Romonova,
2001; Kovalev et al., 1998a, b; Kideys at al., 2000), and in commercial fishery

19



catches (Kideys and Romonova, 2001; Kideys, 1994; Kigeyd. 1998; Kideys
et al. 1999). These enormous biomass levelsMofemiopsis leidyisteadily
decreased in subsequent years (Kideys and Romonova, 2001; Mutlu et al., 1994).
Plankton studies in the Black Sea have mainly deal with horizontal and vertical
distributions, morphologytrophic relationship, predation, ecological roles and
methods for controlling theM. leidyi population (Mutlu and Bingel, 1999;
Shushkina and Musayeva, 1983; Vinogradov et al., 1989; Zaika and Sergeeva,
1991; Harbison and Volovik, 189 Zaitsev, 1993; Lebedeva and Shushkina,
1994). Vinogradov et al. (1985) first reported the extensive vertical distribution
of Pleurobrachia pileusn the open water of Black Sea. The average biomasses of
Mnemiopsis leidyiPleurobrachia pileusand Aurelia aurita were approximately
the same (200 g wet wt ) in 1992 and 1993P. pileus biomass doubled
between 1990/91 and 199B. pileus like M. leidyi is an important predator on
the copepod community.

Pleurobrachia pileudeeds preferentially upon pepodsPleurobrachia
fishes for prey by slowly swimming in arcs, trailing relaxed tentacles. When comb
plate beating nearly ceases, the animal becoms completely still or sinks slightly.
Feeding does notoccur unless the animal is in this relaxed statepddowhich
contacts the tentacles becomes ensnared in the sticky discharge from the
colloblasts. The tentacle contracts stongly possibly in response to mechanical
stimulation by the prey, and pulls the prey closer to the body (Moss, 1991).
Pleurobrachia jleus feeds on a wide range of food items including Copepode,
Cladocera, Mollusca, fish eggs and larvae and other taxa (Mutlu & Bingel, 1999).

Mazlum and Seyhan (2007) have studied that the feeding physiology of
Mnemiopsis leidyifed on Artemia salinawere investigated under laboratory
conditions. Multifactorial experimental designs were used to study the factors
affecting gastrovascular emptying M. leidyi. A high correlation was found
between number of prey ingested and digestion time. Modelling ofigast
emptying time (GET, h) oM. leidyi fed on Artemia salina was attempted to
describe the effect of animal size, prey number, container volume and temperature
on the digestion time.

Therefore, the present study presents the cleatrabeedigestion tim
and rate oP. pileusbased on the stated laboratory conditions. An attempt has also
been made to model digestion timgte and clearance rate in the Black Sea
ctenophore,P. pileus This study, vertical distributions and abundance of the
invasive ctenopore P. pileusin the South Eastern Black Sea were evaluated by
using data collected at stations during the April 2001 to July 2002.

MATERIAL SAND METHODS
Abundance and Vertical Distribution
Samples for studying the abundance and vertical distoibwtf P. pileusM¢ | | er

1776 in the Eastern Black Sea were collected from April 2001 through July 2002.
Macrozoopl ankton surveys were c¢baduct ed
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While the st atidolnU 10 1(d¢ 6ralesIaoNtpm 6horé and

has the maximum 800 m depth (Fig.1). To estimate vertical distribafidhe
organisms, a single Hensen opertiny 0 si ng net (0.75 m net
mesh) was used. Vertical hauls in the open station were made from with oxygen
upper layer (150 m) to 761 and than 75 m to the surface {O5n). On board,

soon after arrival the laboratory, gelatinous organisms were immediately
preserved in %5 formalin buffered with borax. In the laboratory, stomach contents

of 377individuals of P. pileuswere examined.

41°'
f

Figure 1. Sampling stations at the Eastern Black Sea

The gastrovascular cavity of each specimen was dissected under a
binocular microscope by making an incision with a dissecting needle from the
mouth through the cavit(Mutlu and Bingel 1999).

Stomach contents were identified to the lowest possible taxonomic level
and individual food items were enumerated. The frequency of occurrence and
numerical abundance were calculated to provide estimates of the qualitative and
quantitative importance of the prey. Hydrographic data were obtained by an
Aanderaa RCM 9 CDT instrument. Individual weights of ctenophores were also
measured with electronic balance.

Digestion time and rate

Feeding experiments were conducted during Gaetbibecember 2003 using two

series of experiment®. pileuswas collected by the hand with net in the water

col umn of 1 meter off Trabzon, eastern
00066408) 560 306060 N) is choseomlpkar t he
depth (Fig.1). They have been carried to the laboratory with a small tanklih 10

minutes time where they were kept in a holding tank (10 I) which was slightly
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aerated. All experiments were carried out in the light at different temperafure (
UC and 17 UC) wusing containers of 1 |

A number of experiments were conducted to examine the emptying
process in thd®. pileus fed on Artemia salina nauplii. First we focused on the
gastric emptying, and then we examined two factors whiclddoave an affect
on gastric emptying time and rate, namely the animal sizel(8.2m, 0.113
0.780 g WW), theA. salinanauplii ingested and temperature. The ctanophores
were starved for 24 h before the experiment to ensure that they had no prey in
theirguts( Heeger and M°1l | er, 1987).

Initial prey number was set as 250 for 1 liters of the container size. The
ctenophores were placed individually in the experimental containers with stated
number of prey items with initially placed; they were given aest&255 minutes
for all animals to feed. When the feeding stopped, the ctenophores were placed in

Ce¢

Petri dishes filled with seawater under

allowed inspection of the content of the gastro vascular cavity (or pharynx)
through the transparent body segments
The complete time taken for the digestion of the prey items in the gastro vascular
pour was continuously recorded and experiment was carried out until all prey
items to have len digested. Also the stomach content was checked in a
microscope every 105 min. in the beginning and every second minute when
stomach content began to disappear for estimation of gastric emptying rate.

The data were used to calculate instantaneous pmyality rates
according to the fallowing equation:

N1 = Ng exp €émt)
WhereN; is the final number of\. salinais in the stomach dP. pileus Ny is the
initial number of prey is in the stomach Bf pileus mis the instantaneous prey
mortality rateandt is the duration of experiment (Chandy and Greene, 1995;
Gibbons and Painting, 1992)

Clearance rate experiments

A modeling for clearance rate Bf pileusfed onA. salinawere attempted using

equal densities (250 number/ container), volume ofcthgainer (100 ml and 1

L.), t he ani mal size ranged from 0.3

mm (n = 20), the wet weight ranged from 0413 78 g wi th aver

0.18 g (n = 20) and using differente mp er at ure (12 UC, 17
Clearance r& represented.( day/ predatoris the volume of the water

from which prey items were removed over a time interval assuming a constant

clearance rate by the animal size, and therefore an exponential decline in prey

density during the experiment (GarciadaDurbin, 1993). The cleance rates for

the prey (A. salingd was then estimated from the peximents conducted as

follows.

CR ={(In(ni) T In(nf)) VIN/t}
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Where CR is the clearance rat@] is the initial number of preyf is the final
number of preyV is the container volume\ is the animal size and t is the
experimental time (Vinogradov et al, 1988azlum, 1998.

RESULTS

Abundance and vertical distribution

At the depth of up to 1585 mP. pileuswere found more abundant then other
species corerned especially in spring ( April 200145 ind./m, April and May
2002 204 ind./ M). From the depth 1585 m, P. pileus was found more
abundant than the surface waters studieg. 2).

160
140 A
120 A
4,00 1
E80 -
260 1
40 -
20 -
0 T T T T T T

April 01
May.01
June 01
July 01
Aug. 01
3 Oct. 01
“ Dec. 01
Jan.02
Feb. 02
March 02
April 02
May. 02
June 02

h

75-0m
Figure 2. Monthly vertical distributions oPleurobrachia piles

The abundance d®. pileusincreased from winter through spring to a
peak in summer. The mean abundance during a sampling period was 95.§ ind./m

while the maximum abundance was 428 inéifmJuly 2002. Mean body lenght
of P. pileusdid not exceed.6 cm (0.051.6 cm)(Fig.3).
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Figure 3. Monthly vertical distributions olPleurobrachia pileug150-0m)

Digestion time and rate

Digestion time of theA. salinafed to P. pileuswas determined using different
temperaturéeés 1712CPYC bBn was found that
observed (Fig. 4) with a high correlation factofs<10.88, n = 20) between prey
densities and the time required to clear the gastrovascular pour indicating that
digestion time increases as the numifgerey increases. However, a considerably

low p was also obtained when the effect of temperatures (p = 0.064, n = 20) on
digestion time. It is considered, it is closer to % 95 limits. This is thought to be
because of the the temperature range is nbtusgd in laboratory experiments.

20

Fed on Artemia salina (1)

T 1
0.0 05 1.0 15 2.0 25 3.0

Time (1)

Figure 4. Gastric emptying time d®.pileusfed onArtemia salina
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All data have been pooled and an attempt has also been made to account
the gastric emptying rate iR. pileusfed onA. salina The empting was best
described by a exponential function in such thad; = N, €%t (> =0.75,
p<0.001, n=20) Where N initial number ofArtemia salinaingested. T is the
duration from Nto N; (Fig. 5). All data has been using gastric emptying rate
vauebund that 26068m=R0).0.02 (r

Residuum (%)

=
=

20

0 -

Figure 5. Percantage residuum of prey numbers in % in the gut of
P.pileusafter firs feeding wittArtemia salina The reduction through
time was best described by an exponential function.

Clearance Rate

Cleaance rate was also studied by looking at the factors affecting and it was

found that the container volume have significantly affected the clearance rate such

that when the container volume (V) increased clearance rates also increased. The
result indicatedhat there was a significant correlation between container volume

and the clearance rate for the stated experimental conditions. The clearance rate

was increased as container volume was increased (Fig.6). The clearance rate also
varied 0.297.59 L/day/p edat or . The average of 2. 77K
= 0.38N0.18, L = 0.88N0.29, n= 20).
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Figure 6. Relationship between prey densitydarumber of prey
ingested. Not¢hat the number odrtemialngested increas with
increasing prey densitiyrespective withall two containevolumes
(100ml, 1L).

Stomach Contents

The stomach contents &. pileus classified by higher taxonomic categories
consisted mainly ofCalanoid copepod#52%), Sagitta setosg14%), Ceratium
sp. (13%), fish eggs (4,5%)0Oikopleura dioica(3,87%) andBalanus nauplii
(1,04%) have made a small but noticable contribution toRheileus their
diet.The stomach oPleurobrachia pileusfed on Sagitta setosaand Calanus
euxinusin the field is also given ifigure 7.

Main prey items in the winter however w&sudonitzchia sp.(43%),
Calanoid copepodd23,22%), Sagitta setosd11,76%), nauplii (5%)Ceratium
sp.(3%), fish eggs (2%) and their remains were found in the stomach as well.

Prey items in the sprgn however wasCalanus euxinug(33-36%),
copepod eggs (11,34%}alanoid copepodd9,531%), Sagitta setos#2-35%),
Ceratium sp.(4-23,5%), fish eggs (3,85,9%), Oikopleura dioica(3,87%) and
Balanus nauplii(1,04%) were found in the stomach as well.

In the summer of stomach conter@slanoid copepod21,571,23%),
Calanus euxinugl17,6418,28%), fish eggs (18,15%%pagitta setosd17,72%),
copepod eggs (9,35%Feratium sp(1,7925%), Oikopleura dioicaand Mollusca
egg (1,32,6%). The stomach content§ P. pileus in the autumn consisted
mainly of Calanoid copepod#45,90%),Calanus euxinug41,18%) andSagitta
setosa
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Figure 7. Pleurobrachia pileuded onSagitta setosandCalanus euxinué the
field.

DISCUSSION

It has been reported thBt pileusacts as serious competitors for copepoda with
pelagic fish and the planktonic larval stages of most fitdrbison et al. (1978),
state that like most lobate ctenophorbs, leidyi feeds superfluously. Gastric
emptying time of different prey items hagen studied in both Ctenophore and
ScyphomedusagAnnisky et al., 1998; Monteleone and Duguay, 1988; Arai,
1997; TsikhoALukanina et al 1993)However the results are not consistent.
Purcell et al (1994) stated that bay anchovy eggs and zooplanktorhguley
similar digestion times. They also reported that the digestion time of anchovy
eggs and copepods fed on cyphomedu€aequinquecirrha was not affected
neither by prey number nor by the animal size.

A considerable number of papers report on digediime of P. pileus

(Martinussen & B-mstedt 2001) . Di gestic
increasing food concentration and size of predator (Purcell 1983; Costello 1988;
Mont el eone & Duguay 1988; Purcell & Cow
2001) and @ increase with increasing size and number of prey (Reevel980;
Purcell 1989; Martinussen & B-mstedt 1

(Biggs 1977; Purcell 1983).

A number of experiments were conducted to examine the emptying
process in thd®. pileus fed on Artemia salina nauplii First we focused on the
description of gastric emptying, and then we examined two factors which could
have an affect on gastric emptying time and rate, namely animal size and the
number of ingested prey.

Gastric emptying timeni P. pileus fed on Artemia salina naupliiat
different temperature§ 1 2 and 17 AC) was investigat e
described by a exponantial function in such that N, . €% '(r* = 0.77 p<
0.001, n= 20). It was found that the emptyingfofemia salina naupliingested
(from 2 to 19) varied from 0.6 to 2.93 hours. It was also found that gastric
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emptying time (h) irP. pileus( W= 0. 38N 0. 18 g, L= 0.88 N
on Artemia salina naupliincreased linearly by increasing number Axfemia
ingested.

Diets of gelatinous predators; barnacle larvae, copepods, Euphausiid
eggs, Euphausiid larva@ikopleura dioicawas been used by Larson (1987a,b).
According observations during 198@81 forP. bachej digestion time ranged
from 3 to 4 lours depending on prey taxa. These data show that medusae and
ctenophores are important predators of meso zooplankton. They feed on the eggs
and the larvae of commercially important euphausiids and they may compete with
salmon and other juvenile fishes fbese some prey (Larson, 1987a, b).

Digestion time was found to decrease with increasing food concentration
and size of predator (Purcell 1983; Costello 1988; Monteleone & Duguay 1988;
Purcell & Cowan 1995, Martinussehn & B-
increasing size and numberof prey (Reeve 1980; Purcell 1989; Martinussen &
B-mstedt 1999).

Clearance rate iR. pileusfed onArtemia salinawas also investigated.

The result indicates that there is a significant correlation between container
volume andthe clearance rate for the stated experimental conditions. The
Clearance rate also varied 29 59 L/ day/ predator. The a
L/day/predator.

It has been reported thd@. pileusthere is a volume beyond wich
clearance becomes independehtontainer size. FdP. pileusof 10-15 mm, this
is probably somewhere between 40 and 60 I, but will of course vary with predator
size.Although Miller & Daan (1989noted that prey type was more important in
determining the clearance ratesPfpileusthan container volume, their number
of trials in different size containers was small. Certainly, their mean clearance
rates in 4 1 (3.3 .da}) were lower than those at 8 (5.01 | dpypr 16 | (5.0 | .day
%), which in turn were not that different fromogeother suggesting the attainment
of a ceiling filtration rate. While similar results results were shown by Monteleone
& Duguay (1988) for the lobate ctenophoké leidyi, their data were best
described byl vI e v 6 eguatiprl @heré ymall changes valume of the
smaller containers elicited proportional clearance respori&#sbons and
Painting, 1992).
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ABSTRACT

In this study, spatial @hseasonal distributions of sielatinous zooplankton
(Aurelia aurita Chrysaora hysoscellaRhizostoma pulmoMnemiopsis leidyi
Beroe ovataandPleurobrachia pileuswereevaluated using data obtained from 4
cruises to the southern Marmara Sea carried out In July 2006, October 2006,
March 2007 and June 200Mnemiopsis leidyivas always present except March
2007. The appearance Beroe ovataresulted in a sharp decreaseMf leidyi
abundanceBeroe ovatavas found only in October 2006 sampling area, with the
highest abundance (4.3 indn The maximum abundance dfleurobrachia
pileus was in June 2007 (9.5 ind3n A. aurita was absent in March 2007.
Chrysaora hysoscellandRhizostoma pulmwas observednly in July 2006 and
June 2007.

INTRODUCTION

Gelatinous zooplanktomay excessively affect pelagic food web by exerting a
top-down control on their ecosysteniMountford 1980) This has been well
documenteckstuariesand enclosed seas (Krenend Nixon 1976 Mutlu 1999,

2001, Mutlu and Bingel 1999 Several investigators provided data on the
abundance on the gelatinous zooplankton in the Marmara Sea (Shiganova et al
1995 Tarkan et al 2000, Isinibilir and Tarkan 2060k i ni bi | i r 2004,
2004, Isinibilir 2007, Mavili 2008, Isinibilir 2009, Isinibilir et al 201@)ntil very
recently, six species of gelatinous zooplankton were present in the Marmara Sea:
three scyphozoan medusaRhjzostoma pulmoAurelia aurita and the new
invader Chrysaora hysoscella and three ctenophores [the indigenous
Pleurobrachia pileusand the invaderdnemiopsis leidyand Beroe ovath The

arrival of the ctenophorginemiopsis leidyirom the western Atlantic to the Black

Sea withballast water at the end of the 1980s accelerated sevemsadevents
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(Vinogradov et all989 Kideys et al 1999, Kideys et aD00). Via the surface
currents flowing from the Black Sea through the Bosphdiremiopsis leidyi
must have immediately imded the Marmara Sea following their respective
occurrence in the Btk Sea (Shiganova et d995) Beroe ovatawas first
observed in the Marmara Sea in 19Shiganova et @999. The first appearance
of Chrysaora hysoscellén the Marmara Sea was receddin the Erdek Bay
during AugustSeptember of 2000K(n a n ma z e The jallyfishROpdl@g .
inhabits neashore and in polluted regions (Shuskina et al., 2006 most
recently, Liriope tetraphylla Aglaura hemistomaSolmundella bitentaculata
Neoturris pileataand Paraphyllina ransoniwere recordedn the Marmara Sea
(Isinibilir et al, 2010).

The Marmara Sea, connected to the Black and Aegean sdlas Diyait
of Istanbul and Dardanelles straits, is an inland sea forming a transition zone
between the Black Sea atide Mediterranean Sea. As a resoft the positive
water balance in the Black Sea, its water masses are transferred into the Marmara
Sea through the Strait of Istanbul, forming a brackish upper laye2q18) with
a salinity of 222 6 a. Bel ow t his suwfdpgere Ithey369r ,a)a
Mediterranean Sea water flows towards the Black Sea, with a constant
temperature of about 15 Ud throughout t
oxygen (DO) concentrations are betweenI04 mg 1 in the upper layer, and
1.1-1.5 mg I*in the lower lger (Unluata et al 1990).

The aim of the present study is to provide information on the seasonal
dynamics of abundance of gelatinous zooplankton in the southern Marmara Sea.

MATERIALS AND METHODS

Gelatinous zooplankton were collected vertically durbhaytime by a WP2
closing net (200 Om mesh, 0.57 m di amet
monthly with one haul at 10 stations (Fig. 1) during the cruises of R/V Y8imus

July 2006, October 200@&/arch 2007 and June 200Zooplanktonwere taken

only from four stations (at stations 1, 3, &d 10) . The Baynsdér ma
represented by jsPenmsuia byn3sthelErdeR&y;by K@, [7;€ d a

and the Dardanelles part by 9 and 48 shown irFig. 1 Gelatinous zooplankton
specimens were idenigld and measured immediately on board
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Figure 1. Location of sampling stations
RESULTS
Seasonal changes in water temperature are shown in Figure 2. The maximum
value of 24.8 AC was recorded in Bandeér
a mnimumof 8. 9 AC was registered in the Da

2007. The temperature in June 2007 was higher than in July 2006.
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Figure 2. Seasonal fluctuations of temperature in the upper layer at stations in the
Southern Marmara Sea.

Mnemiopsiseidyi was always present in all seasons, except March 2007
(Figure 3) In July 2006, the distribution d¥l. leidyi shifted further to the west.
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The average abundance was 1.3 intl.ithe maximum abundance Bf. leidyi
was 4.4 ind.m. In October 2006M. leidyi was found mainly in the ErdeRay.
Mean abundance was 0.2 iné.nThe maximum individual number (1.2 indm
were found in the inner part of the ErdBly. In March 2007,M. leidyi was
totally absent in all stationgn June 2007, the distributiaf M. leidyi was found
almost all stationdMaximum length oMnemiopsis leidyivas found in July 2006
(130 mm).

Beroe ovatavas absenin July 2006, March and June 20@Hgure 3) In
October 2007,B. ovatawas mainly distributed in the waters of Erdekda
Bandérma Bay. M eBa ovatsawasu ha2 aimil.éle Maxdnium
abundance (4.3 ind:fh was found in the Erdek Bay (at station Bjaximum
length ofBeroe ovatavas 130 mm.

Pleurobrachia pileuswas absentn October 2006 (Figur8). In July
2006, the distribution of P. pileusdecr eas ed f rBaymto @ n d é r me
Dardanelles. Mean abundance Rf pileuswas 2.7 ind.ni in July 2007.The
maximum abundance & pileuswas9.6 ind.m?in June 2007ln March 2007P.
pileuswas just found at station 1, 6dd0.In June 2007, the distribution &f
pileuswas found justin he Bandér ma B aPgninauladaximime Kap € c
length ofPleurobrachia pileusvas found in March 2007 (21 mm).

Aurelia aurita was always present in all seasons except March 2007
(Figure 3). In July 2006 A. auritawas found mainly in the B
Bay. Maximum abundance (7.3 ind®nwas found in the eastern part of the
Erdek Bayin July. In October 2006, the mean abundance was 0.2 thdmdune
2007, the maximum abundancg 1.0 ind.n¥) of A. aurita was found in the
eastern part of the Erdek Baylaximum length ofAurelia auritawas found in
June 2007 (210 mm).

Furthermore Chrysaora hysoscellwas observed i n the E
and the Dardanelléa bothJuly 2006 and Jn2007 Rhizostoma pulmoutburst
was seen in the Erdek BaybothJuly 2006 and June 2007
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Figure 3. Seasonal fluctuations of gelatinous macrozooplankton at stations in the
Southern Marmara Sea.

The mesozooplankton exhibited significant seasonalriloligion by
regions (Figure 4). The maximum mesozooplankton abundance was recorded at
station 10 in July 2006 (67457.5 ind®n particularly due to high cladocera
abundance (57338.6 ind3n The minimum abundance was in March 2007 at
station 10 (825.7 ihni°). Copepods were the most abundant in October 2006.

DISCUSSION

Six species of gelatinous macrozooplankton were faanttie southern Marmara
Sea: threscyphozoan medusaeirelia aurita Chrysaora hysoscell&hizostoma
pulmoand three ctenophorédnemiopsis leidyi, Beroe ovatnd Pleurobrachia
pileus In investigated areahe abundance d¥l. leidyi, P. pileusand A. aurita
peaked in summer buB. ovata had high quantity in autumnChrysaora
hysoscellaand Rhizostomgulmowere observed only in sumer periods. Butni
Black Sea, it was found thal. leidyi had high quantity in winter times, but
abundance oA. auritaandP. pileusincreased in summer times in the Black Sea
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(Mutlu,1999, Mutlu and Bingel 1999, Mutlu 2001)sinibilir (2004) noticed fo
Izmit Bay in the Marmara Sea thRhizostomgulmohad high abundant in late
summer and autumn.
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Figure. 4. Seasonal fluctuations of mesozooplankton, copepod, cladocera and
meroplankton at stations in the Southern Marmara Sea.

As revealed in this stughafter theB. ovataappearance, sharp decreases
occurred inM. leidyi quantity in October 2008sinibilir (2007) informed in the
Izmit Bay in the north eastern Marmara Sea that the abundareleidyi was
limited in summer byB. ovah. Finenkoet al (2001) demonstrated for the Black
Sea area of Sevastopol thHat ovatacould control theM. leidyi stocks. Kremer
and Nixon (1976) also noticed that a reductionMf leidyi biomass coincided
with an increase i8. ovataabundance. Furthermorklnemiopsideidyi reached
the highest abundance in summer when the temperature was high, similar to the
patiern observed in the Black Seaddahe Caspian Sea (Shiganova 198&enko
et al. 2003 Roohi et al. 2008)Starting in spring, when the low values were
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obsered, P. pileusshowed marked increases in abundance until summer, when
the maximum values occurreblutiu and Bingel (1999) found a similar trend in
the seasonal abundanceRofpileus Aurelia auritashowed high quantitin July
2006; after a sharp decszn October 2006 to March 2007, a peak occuired
July 2007. Similar results have been reported in the Black Sea (Mutlu 2001).
Mutlu (1999, 2001) noticed that whe. leidyi was predominantly preser,
aurita were rare, and vice versa. auritaandM. leidyiinhabit the same layer and
compete for the same planktonic food (Mutlu 192@01).

The high temperature in July 2006 (Figure 2) was favorable to
Mnemiopsis leidyiand bloom events were expected. In spite of high temperature
in June 2007, the albndance oMnemiopsis leidyremained relatively low. This
may be not only a lontasting effect of theBeroe ovatapressure but also the
effect of new invadet.iriope tetraphyllawhich was first recorded in 2005 in the
Marmara Sea (Isinibilir et al 2010).

The MarmaraSea is exposed to invasive of gelatinous zooplankton
because aits tropic structurdlsinibilir 2004, Isinibilir et al.2010).In last decade,
guantity of gelatinous zooplankton was increased in the Beai ni bi | i r (2
informed that the number of gelatinous zooplankton has reached a total of 51 in
the Marmara SedJnder certain environmental conditions, the local abundances
of jellyfish can increase and hereby they can not only severely damage and shift
the structure of zooplankton communities but also feeding directly on larval and
juvenile stages of commercially valuable fish (Titelman and Hansson 2006).
Local fisheries in the Marmara Sea are very importaspecially Erdek and
Bandeéer ma B a yeffeated dy imor@asingbgelatinous zooplankton. As a
conclusion, gelatinous zooplankton species in the Marmara Sea should be
investigated in order to predict potentially their effects on valuable fisheries
resources.
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ABSTRACT

In order to determine the characteristics of egg produdBicmoe ovatawere

exampled on September 2002 in Sincoast of the Black Sea. A total of 183
individuals were collected and gotmbking individuals selected for the
experi ment . Average |l ength and vol ume \
N4.63 mm, respect i v @érogeovatdwasl|2y 91bdgs.r od u c t
Lengthvolume and lengthfecundity relations oB. ovatawere determined as V=
0.00871%%(r*= 82, N= 183) and F= 0.0005%%(r>= 89, N= 53), respectively.

INTRODUCTION

During the past 280 years, the ecosystem of the Black Sea has erpede
catastrophic impacts of both anthropogenic and climatic origin. These impacts
have resulted in significant changes involving micro and mesoplankton as well as
gelatinous macrozooplankton. In estuaries, bays and coastal waters planktonic
ctenophores ¢én constitute the most visible component. Gelatinous zooplankton
groups whose body tissues are very waters. They have high growth and fecundity
rates and capacity for sdHrtilization, which can result in sudden population
outbursts in nature and carveerely deplete copepod food resources. On the order
hand, the wulnerability of the newly hatched larvae to destruction by larger
copepods (Stanlawt al, 1981) provides the potential for prey control of the
predator population.

In the Black Sea, macropikton are represented by two autochthonous
species of jellyfishesAurelia aurita and Rhizostoma pulmoand two common
species of invasive ctenophores (Mutlu, 1999; Kideys and Romanova, 2001), the
mass development dinemiopsis leidyhas been observed s;1988, an@eroe
ovatg which has developed since the autumn of 1839 0e ovataseemed to
penetrate into the Black Sea from the Atlantic Ocean. This ctenophore consumes
other ctenophores, mainly Lobata (Finerétcal., 2001, 2003; Shiganowet al.,

2000 and 2001; Purcedt al, 2001).
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While the role ofM. leidyiin plankton decreased and the rolefofelia
increased. The results of the intensive grazing of the populatidvi. déidyi
(especially young specimens) By ovatamay be as equally importaffor the
entire Black Sea ecosystem, the structure and productivity of its communities, as
the mass development BF. leidyiwas in 19881991 (Shushkinat al.,2000.

By analyzing the longerm distribution ofM. leidyi, it has already been
observed thathe biomass of this ctenophore has been decreasing since the
appearance of its predatBeroe ovatan the Black Sea (Kideys and Romanova,
2001).

A comparison of mean daily specific growth rate of tde leidyi
population for the year in Sevastopol B&/9% of population biomass;) with
predatory impact oB. ovatapopulation onM. leidyi (2-53%) showed that in
inshore waters of the Black Sea, despite their low numbers,Bthevata
population may control abundances of their prey population in certaindpe
(Finenkoet al.,2003).

In this study in daily reproduction &. ovatawas observed.

MATERIAL SAND METHODS

Before the experiment was started, eight plastic bottles with 5 liters were prepared
in the laboratory. Three liters filtrated sea watet hr ough a 100 Om
into these bottles befofderoehave been added. Every three houBeaoewas
taken out from the bottle and transferred different bottle. Then, the bottle was
filled again and the procedure was repeated. The eggs cdliieota the sieve
were washed in a 200 ml vessel and all the samples were countered under a
dissecting stereo microscope. The experiments were conducted under the light and
room temperature. The temperature and salinity were®@4 and 18%
respectively.

At the end of the experiment diameters, lengths and volumesBdralé
were measured. The size of animals was measured with a ruler right in the
experimental vessel. Body volume was identified by water displacement from
calibrated cylinder.

RESULTS

Beroe eggs turned into larvae within 24 hours. From egg to larva has been a quick
transition. The experimental results were shown on Table 1.
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Table 1. Daily dynamics oBeroeovataegg production.

Size  Time

groups Total
(mm) 11.06 14.06 17.06 20.06 23.06 02.06 05.00 08.00 Egg

14.00 1700 20.00 23.00 02.00 05.00

08.00 11.00

30x25 6 0 0 0 0 2 4 2

14
30x30 330 200 147 136 159 192 199 180

1543
35x30 32 0 0 0 1 0 0 1

34
40x35 121 98 72 111 160 105 135 94

896
40x30 411 259 120 204 362 116 93 14

1579
45x35 613 540 0 16 792 888 469 139

3457
40x40 441 623 350 344 370 179 8 1

2316

Reproduction oB. ovatawas investigated every 3 hours periods in one
day. In the experiment individuals was found only betweern 80 mm. First
three hours (11%14%) was showed high eggs number. After this production of
eggs decreased a little bit at the next three hour§(14.%%) eggs number was
greatly diminish. The eggs number was again increased in intervafs @&%°
and 022~ 05%.

While total maximumegg production was 3457 (in 45x35 mm size
groups), total minimum egg production was 14 (in 30x25 mm size groups). Daily
reproduction oBeroeovatawe r e 1229N441 eggs.

Among 183 individual ofB. ovatawith the 16 length groups were
measured. Most abundaimtdividuals of 35 mm size (35%). Among. ovata
populations were very much sampled for groups of lengths from 25 mm to 45
mm. Smaller than 25 mm and bigger than 45 mm individuals were sampled too
few (1-5%) (Figure 1).
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Figure 1. Size structure dBeroeovatapopulation.

In sampling 183 individual were caught. Its lengths sampled from 5 to 60
mm, volume changed from 1 to 20 ml. Average length and volume were
calculated 26.5 N9.55 mm, 5.9 N4.63 mm,

30 -
V =0.0087L"9%
R? = 0.8192

251 N =183

20 A

Volume (ml )
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o
I

Length (mm)

Figure 2. Volume length rdation of Beroe ovata
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Lengthvolume relations oB. ovatawere determined as:
V= 0.00871% (r’= 82, N= 183, Figure 2).

Development stages of tlB®roe ovatavere investigated in 4 categories
in 24-hour time period. Development stages of Bexoe ovad were observed
over stage Il from 44 mm to 54 mm (Figure 3).

mr. &I @n.  &iv.

100% A T I —

80% -

60% -

0%

20% -

0% i
32 44 44 45 45 45 54 59 88
Length (mm)
Figure 3. Development stages of tligeroe ovatg(l: Egg; Il: Cleavage;
lll: Larva in membrane; IV: Free swimming larva)

Length fecundity relations ofB. ovatawere determined there is a
relation as:

F= 0.0005[*%%%8(r’= 89, N= 53, Figure 4).

12000 7 ¢ _ 5 ooosL 4036 .
R?=0,8938 .

9000 { N=53
2
©
S 6000 -
[8)
(]
L

3000 -

0 T T 1
0 20 40 60 80 100
Length (mm)

Figure 4. Length-reproduction relationship of thgeroe ovata
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DISCUSSION

Total maximum egg production was 3457 in 45 mm length. BuQmriemiret al.
(2005) high of egg amount . ovataindividual with 4680 mm length class
were determined. At 60 mm length individual as maximum 9800 for egg amount
investigated.

Although Kideyset al. (2002) were able to reprodu@eroeinto eggs
and on a few occasions into larvae, larval development expesmesre not
successful in the laboratory. However it was still possible that successful
development may take place in field conditions.

In conclusion, maximum eggs production was determinel. atvata
length size of 4070 mm. High reproduction potentiaf B. ovatawas established
especially in September: individuals lied about 10000 eggs. Eggs producBon of
ovatawas showed every 3 hours and maximum reproduction was realized in first
owlate and night (2%-0229).
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ABSTRACT

The present paper reports tdown new |
j el | yCassiopea ,andromedg For s s k = [(Cnidari&: 7 Scphozoa,
Rhizostomeaelfrom the Gulf of Antalya. During a seasonal trawl survey carried
out between Augus®2009 and April, 2010, a single specimen@fandromeda
wascaught by a commercial trawler as bycatch at the dd@bm, from between
the Sé-an | sl and anidNo@mbes 200Har bour of Ar

INTRODUCTION

By now, nine species oScyphomedusae, including four alien species were
reported from the Levantiamd&k Seabi Galtjl 2
C. andromedais the first Scyphozoan species entered the Mediterranean Sea via

the Suez Canal (Galil et al., 1990) and the first Turkish record consisted of a
single specimen from Fethiye (Bilecenoj
from theeBaegr o Ke&&vi k et al ., 2006) and
reported from the ¥I|l ¢;deniz Lagoon (¥zgy¢
this species was recently reported from Malta, Central Mediterranean Sea
(Schembri et al., 2010). We report the preseof the species from the Gulf of

Antalya. The Gulf of Antalya locates in the Northeastern Levantine Basin and is

highly susceptible to invasions by aliens due to the proximity to the Suez Canal
(Figure 1).
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MATERIAL SAND METHOD S

During a seasonalawl survey carried out between Augua®09 and April, 2010,

a single specimen of. andromedawas caught by a commercial trawler as
bycatch at the depth @m,f r om bet ween the Sé-an | sl
Antalya in November, 2009 The tow coordinates were36A4 6 ' N 3 0A3 5"
36A48' N TheDshp&itnenEwas preserved 4% formalin and kept in the
Akdeniz University, Faculty of Fisheries.

an
E

Y o+ L L I L I I L
371~ %?2'5 TURKEY F
RS = el Oliideniz . 4“‘
- S = sarsal ®Lagoon
- ""ij Bay 1 = Gulf of Antalya Mersin Iskeniélerun
36 A g L
=5 i LEVANTINE SEA SYRIA
354+ |
LEDANON,

27 28 29 30 31 32 33 37

Figure 1. The location records for the distribution of the ali®nyphozoan
speciesC. andromedan the Turksh coast of the Levantine SeaBi | ecenofj | u,
2002;2.¢ evi k et3.¥adg¢r 2a0n0d6 ;¥.Zhissstudy), 200 8 ;

RESULTS AND DISCUSSION

The alien species introduced to the Levantine Sea, generally first colonized in the
lagoors or estuarine habitats and polluted harbors wiaeeeenvironments with

low biodiversity Galil, 2000) C. andromedaalso reported to prefer warm,

shallow and sheltered watgSchembiri et al., 2010). The species was found from

bet ween the entrance of the Great Har bo
there is adeep sewagevaterdischarge Secchi disk depth was measured as 8 m.

Both the surface and bottom water tempe
the dissolved oxygen 8.44 mg/l in the sampling statiotNasember, 2009The

diameter of the mbrella of the specimen was 83 mm.

Our recent research revealed titatandromedais also present in th&ulf of

Antalya Like other jellyfish,Cassiopeds armed with nematocysts which stings

may cause welts, rashes, itching, vomiting and skeletal plEipsnding on the
personds sensitivity to the neFwmterocyst
studies are necessary to determine if the specieadested and constituted a
population in the region where @éspopular tourist destinatioithis is espeailly

of great concern as it may annoy bathers and impact tourism.
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ABSTRACT

There are indications that pelagic cnidarians have increased in abundance
throughout the world. Jellyfish clearly play an extremely important role in the
processing of energy in fisheribased ecosystems§ince 650 million years,
jellyfish have maintained their presence in the almost all the seas of the world.
The first that comes to mind poisons of jellyfish but there are maggtive
effects of these animal&conomical point of view, jellyfish is hazardous for the
aguaculture cages. Thesairaals aggregate and bung up fishing nets.
Cotylorhiza tuberculatés one of the pretty looking jellyfish in the Mediterranean
Sea. Middle of the umbrella is red collared and periphery is yellow. It seems like
bouquet with violet tentacles, under the uriareC. tuberculatais commonly
distributed in South Italy coasts, Greece and Turkey (especidyil | a coast s)

INTRODUCTION

Most jellyfish in mid and latitudes display annual blooms in abundance that
reflect seasonal population processes (Fraser, 1970), and these may be
exaggerated by physical aggregation at oceanographic discontinuities (&aham
al., 2001) and adjective processes (Schneider, 1987; Greve, 1994). Blooms also
occur naturally at periods longer than 1 year, and these have been attributed to
climatic events (Goy et al., 1989; Lynam et al., 2004, 2005a). When jellyfish
bloom they ha& a pronounced impact on an ecosystem (Brodeur et al., 2002) and
its pelagic fisheries (M°IlIler, 1984; Tr e
During past years, in several Mediterranean Countries many searchers
have studied biology, ecology and morphology d@fyfish. In reality, toxic of
jellyfish properties are a worldwide health problem owing to the nematocyst sting,
which causes irritative and/or toxic effects on human skin, as erythema
accompanied by swelling, redness and vesicles as well as furthesngenatic,
neurotoxic and cardiotoxic complications in sensitive subjects. Fishermen and
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bathers are particularly exposed to these effects, extremely dangerous in some sea

zones where species lethal also for humans . In consequence of thkaovell

problems caused by the bloom of Scyphomedusae that occurred during the last
decades and affected nearly the whole Mediterranean, many authors have
concerned themselves with this phenomenon that, owing to the repercussions on

touristic and fishing activities, imves both economic and health aspéCiarli et
al.,1995).

In the Eastern Mediterranean Sea, Piccinetti Manfrin and Piccinetti
(1984) showed the frequency Bélagia noctilucain Egyptian and Greek waters
during 1983; Dowidar (1984) reported the occueceerof Pelagia noctiluca,
Aurelia aurita and other jellyfish species along the Egyptian coast line during
summers of 1966, 1970 and 1982; Bingel (1991) and Bietgal. (1991) studied
jellyfish distribution along Turkish coasts; Lakkis (1991) recordediferations
of Rhizostoma pulmaluring 1986 in Lebanese coastal waters. Recently, the
occurrence of a new species coming from the Red Sea, ndRmagilema
nomadica was noticed (Galil and Spanier, 1990); Gatihl, 1990).

The life history of a statiomg population ofCotylorhiza tuberculata

(Maori, 1778) was studied on the lonian island of Lefkada, Greece, in 1980 and

1981. Occurrence, growth, maturation, and aging of medusae indicated an annual

life cycle of this rhizostomous jellyfish (Kikinger, 1992

Since 1995, Cotylorhiza tuberculataoccurred in large numbers in
summer time and reached peak abundance in sumni@&9@fin the Mar Menor
coastal lagoon, Spaiifhe two main species of jellyfistRbyzostoma pulmand
Cotylorhiza tuberculatpreached amual mean densities of 0.45 and 2 individuals
per 100 m respectively, in 1997, with local maximum densities of the second
species that reached 40 individuals 108 and a total population estimated at
46.98 million eizafa 2989. Riyabsiomb gulmgiaPieditoe z
increase in May, whil€otylorhiza tuberculatgpeaked in abundance in June and
July, reaching more than 12 individuals per 16Q nP E &Ruzefa, et al., 2002).

The semienclosed Bay of VIlyho hosts a stationary population of
Cotylorhiza tuberculata(Cnidaria: Rhizostomeae) with a seasonal lifecycle
(Kikinger 1992).

In 2006, C.tuberculatawa s found i n Gel I ¢k
Especially in G¢ |CtubdcculdBamas 45 irdintiin Augustc e
and Sept e mber 20q6)¥Acdorgdingktq oureobsenaations, in August

and
of

2007C.tuberculatawas encountered numerous number

Bay (3 ind./mM). Also, this species was determined with 2 ind.&bundance
valueinMilask é y ek ék |l ac ek, in 2010.

Species characteristics of Cotylorhiza tuberculata

Cotylorhizatuberculatais ajellyfish species also known as th#editerranean
jelly or fried egg jellyfish It is commonly found in théMediterranean Sea
Aegean Seand Adriatic Sea It can reach 35 cm in diamet@ramp 1961).

Morphologically it is characterized by a flattened region along its marginhas
a dome at the center of its umbrella giving it the appearanclagfeafried egg. It

has eight oral arms which are brittle, short and fused proximally (Kikinger, 1992).
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Each moutkarm bifurcates near its base and branches several (ifmasnp

1961). Numerous blue or purple tipped appendages are located between each of
the oral arms. These colors are due to the presence of unicellular symbiotic algae
(zooxanthellae). = There are many, varidblegth tentacles attached to eight
lappets(Kikinger, 1992). The marginal lappets are elongated and subrectangular.
In additionto some larger appendages there are many shoriskhged ones that

bear disklike endgKramp 1961).

Cotylorhiza tuberculatébelongs to the Order Rhizostomae and Family
Cepheidae. It is found in aggregations in the open water of the high seas and along
coastlines (Kikinger, 1992).

The life span of the medusae is about half a year, while scyphistomae are
potentially perennial. The observed annual metagenetic cycle is interpreted as a
life history adaptation to a highly seasonal environment. Strobilatimours
during spring and summer. Rapid growth leads to medusa diameters of up to 40
cm within 6 months. The medusae are potentially autotrophic due to their
zooxanthellae. The gonochoristic medusae exhibit sexual dimorphism, and
spermatozoa are released sermatozeugmata. Fertilization is internal, with
embryogenesis taking place inside the female moutharm canals. The life span of
the medusae is limited by deterioration of somatic tissue to about half a year; no
medusae of the bay population survive winféhe planula is the only stage within
the metagenetic cycle without zooxanthellae, and infection with algal symbionts
occurs in scyphistomadt migrates vertically while various juvenile fishes
(Seriola dumeri) are associated with itThese fishes tas refuge with
C.tuberculatafor housing and preserving.tuberculatamoves near the sea
surface and closes to coasts at niglatylorhiza tuberculata feeds on zooplankton
or plankton in generaglKikinger, 1992) Although, C.tuberculata is one of the
huge jellyfish species in Turkeyhis jellyfish's sting has very little or no effect on
humans.

Scyphozoan jellyfish share many morphological, behavioural and life
history characteristics that determine their successful survival and reproduction in
coastal rarine environments (Arai, 1997). However, their ecological importance
within these environments is often grossly underestimated because of a paucity of
information regarding their life history and general ecology (Mills, 2001).

The jellyfish bloom in the Mditerranean Sea was observed over several
years in order to ascertain the distribution and thickening of Scyphomedusae
(Carli et al.,1995). Some Authors (Goy, 1984; Vucetic, 1984) think that jellyfish
bloom is a natural fluctuation of the population, extieless it has also been
assumed that the jellyfish bloom is correlated with nutritional factors (Lakkis,
1991) or water circulation, particularly with the "intermediate Levantine" and
perhaps the Atlantic surface current (Vucetic, 1984).

In this study,general features dof.tuberculataand data about presence
of this species in the Mediterranean Sea were informed. In the future, abundance
and biomass values and reasons of appearence in Turkish Seasbefculata
will be detected.
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ABSTRACT

Jellyfish blooms in worldwide may be aignal of unusual environmental
conditions thus monitoring of their presence is considered to be important.
Rhopilema.nomadice one of the largest jellyfish species in Mediterranean with
hazardous effect to human. In the present study their spatial eanpotal
distribution has been analyzed based on the records from fisheries surveys carried
out between 2009 and 2001.

INTRODUCTION

In the last few decades large swarms of scyphomedusan speRlespilema
nomadicawasobserved in Levantine Sea. In commaiith jellyfish blooms
occurring worldwide several environmental or anthropogenic factors may be
causing their unusual occurrence. As such, anthropogenic effects on marine
environments like overfishing or pollution, results in ecological gaps or changes
in the energy allocation pattern within the pelagic environment. These changes
may sometimes lead to rapid proliferation of the jellyfish populat{&nscell et
al., 2007%. Climatic variables that may cause eutrophication or regional regime
shift may also favor increases in jellyfish biomass and dispersal. This
phenomenon was observed in heavily exploited and eutrophicated Black Sea
where norndigenous jellyfish gecies was invaded whole pelagic realm,
reaching very large biomag®guz et al., 2008

Mediterranean Sea is less productive than Black sea, however eutrophic
basins such as Adriatic sea are periodically invaded by jellyfish populations
(Malej and Malej, 200y Despite being one of the most oligighic water mass
in the world, Levantine sea has also exhibited periodic blooms of a
scyphomedusan species. Felation between pollution and swarming of
Rhizostoma pulman the coastal waters of Mersin Bay was pointed out by
(Bingel et al. 1991).
R.nomadicais one of the largest jellyfish species in Mediterranean, attaining a
bell diameter of 100 cm and a wet weligf 15 kg.The occurrence of this large
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and stinging jellyfish species was first identified in Mediterranean by (Galil et al.
1990) although it is known to exist in
ecological aspects remains unclear the oetwwe of R.nomadicabecame more
and more frequent threatening fishermen and bathers by clogging the nets and
because of painful stings..

R.nomadicaas being a scyphozoan, can asexually produce massive
amounts of planktonic medusae and depending uparoeamental conditions or
food availability they can remain dormant for extended peri@sham and
Bayha, 200Y. Their life-cycle described byl otan et al., 199Rand denoted that
their high reproductive potential could lead to population explosion. Variety of
factors that changes environmental conditions, may be enhancing their
populations and it was discussed (ptan etal., 1994 that theR. nomadica
population is controlled by seasonal changes in water temperature regimes.

During the fishery surveys carried out by the Middle East Technical
University Institute of Marine Sciences in Levantine sea upon remarkablasecre
of R. nomadicain the catch its occurrence has been recorded quantitatively.
Thepresent work evaluates tlienomadicarecords collected in Northeastern
Levantine basin between 2009 and 2011 by means of distribution pattern and
temporal occurrenceln Northeastern part of Levantine sea demersal trawl
surveys are being carried out since 198
surveys focused on small pelagic species were started using mid water -or semi
midwater trawls. The appearanceRf nomadicawas started in early 2009 and
the highest outbreak was recorded in July 2009 following the outbreak in Israeli
waters in June 2009. This was the first large swarm after their massive appearance
in 1995 in Mersin BayKideys and Gucu, 1995and extended to a larger area
towards west of Antalya (Ozturk and Isinibilir, 2010).

MATERIAL SAND METHOD S

Sampling was carried out from Jamy 2009 to April 2011 on the coast of
Turkey, northe ast ern Levantine Sea with the RV
Nearly 300 trawl hauls in 24 surveys between 5 and 230 m depth were conducted
using different trawl configurations, 265 of them were tak#n account. The
sampling design was set for the fisheries surveys and no intention was specifically
made to sampl&.nomadicaWe started to colleche records of jelly fish only

after July 2009 when their presence noticeably increaskttdough thereare
photographic evidence ( figure 2) of their existence from January, March and
April 2009 surveys, only individuals caught after July 2009 were weighted and
counted, recorded onboard and so that their thematic maps of distribution could be
created. ,As lmost all individuals were intact, it is assumed that the surface
dwelling R.nomadicavere caught at the end of the trawl operation while the net

is hauled near to the surface just before recovery.

59



Figure 1. Trawl stations

January 15, 2009 March 18, 2009 April 2009
Figure 2. Photographs of thR. nomadicandividuals before dly 2009 outbreak.

RESULTS

R.nomadicavere almost the only jellyfish samples caught in the trawl nets. Due
to their very rare occurrence in the catch they were not recorded before 2009. The
species was observed with varying densities in 13 out of 18 fisheries surveys.

Figure 3. Locations and relative quantities as percentages of tataldss.
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