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Introduction. In results of the high
ulivphication and antropic impact during
the last twenty years [15] the Black Sea

«omus favourable for the development of
many invaders (Zatzev, Mamaev,
19971, The stable settlement of some of them
leads directly to drastic changes in the
plankton fauna diversity and its quantitative
development (Konsulov, Kamburska,
1997) and indirectly influences the other
parts in the food chain. This concerns in
great extent the representatives of
Ctenophora which are important carnivores
in planktonic food chains (Fraser, 1962).

Until 1985 only one representative of class
Ctenophora was known as a part of the Biack
sea plankton composition-Pleurobrachia
pileus (=Pleurobrachia rhodopis). This
species has never had mass development
(Konsulov, 1991).

In spring of 1986, 20-30 miles east from
Cape Emine, a new one for the time being
species of Ctenophora was identified as
Mremiopsis leidyi (Konsulov, 1989). M.
leidyi has arrived throngh ship ballast waters
from North Atlantic(Vinogradov, 1989
et al.). The reason for this species settlecment
and its development into the Black Sea basin
is the high dcgree of eutrophication of the

Black Sea environment which ensures the
best conditions for development and
reproduction of the invader M. leidyi. Despite
of the annual and seasonal fluctuation this
species has been the dominant component
in the Black Sea ecosystem during the last
10 years with maximal abundance in
1988-1989 (Bogdanova, Konsuloyv,
1993) and minimal abundance in 1991-1992
(Konsulov, Kamburska, 1997).
Feeding on zooplankton M. leidyi appears
as an important rival of the pelagic fish,
which results in a decrease of their
commercial resources (Nelson, 1925). On

Fig. 1. Beroe ovata with engulfed individual
of Muemiopsis letdyl
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the other hand elimination of herbivorous
zooplankton ({especially Copepoda)
increases the phytoplankton abundance and
biomass (Dcason, Smayda, 1982)
respectively to a high level of eutrophication.

Because of the serious disturbances in the
pelagic ecosystem caused after the mass
development of this species reaching totat
biomass more than 5 kg/m? (Malashev,
Archipov, 1992) GESAMP outline a
strategy for its control in the Black Sea
(GESAMP, 1997). One of the proporsals is
to apply a biological control through
introduction of its predator of the genus
Beroe. This item has advantages and
disadvantages. This measure is unnecessary
because of the natural invasion of Beroe
ovara in the Black Sea. In October 1997, in
the vicinity of Shabla, a new specics
belonging to class Ctenophora and identified
as Beroe ovata was located.

The aim of this paper is to present the main
reason for the migration of Beroe ovata into
the Black Sea waters. Up to now this
predatory species has not been reported for
the basin’s fauna.

Materials and Methods. The samples for
analysis and identification were collected by
means of SCUBA diving technique. Species
were gathered in a glass vessel and moved
live to the laboratory. During sampling
operations representatives of the species
were shot with underwater camera in their
natural environment as they move and eat.
They were identified under laboratory
conditions after obsecrvations of live
individuals and species fixed in 4 %
formalin solution and 3 % gluteraldehyde.

Results and Discussion. The results of
morphostructural analysis of the Ctenophora
allow us to assume that this is a newcomer
in the Black Sea known as Beroe ovata
species. Its body is egg-shaped with well
expressed mouth-circling rim. Ciliated belts
are laid meredionally and linked with
crosswise arches.

It is well known that the species of the
genus Beroe have previously been considered

to be exclusively carnivorous on other
ctenophores (Greeve, 1970). Nelson
{Nelson, 1925) reports that Beroe ovata
feeds only on M. leidyi species. OQur
investigation reveal that from 2 to
7 individuals of M. leidyi with size 10-20 mm
have been discovered in the guts of the live
samples of Beroe ovata. Pieces of the prey
with size 10-40 mm were also found as well
as fragments of its sexual arches. The
underwater photographs which helped for
the identification of the species from class
Ctenophora completely confirmed the
results of the laboratory observations for the
presence of M. leidyi in Beroe ovata’s
stomach contents [Fig. 1]. If the prey is
smaller than the Beroe ovata, it is completely
engulfed. Small individuals of Beroe cut with
lips parts from the tissue of the M. leidyi
{(Swanberg, 1970).

The technical mechanism for transfer of
larvae and adult representatives of M. leielyt
and Beroe ovata is one and the same-ballast
waters. Despite of this their invasion did not
occur simultaneously but within a time gap
of 10 years.

The analysis of the data referring
zooplankton state, M. leidyi quantity and
eutrophication degree shows that in 1986
when M. leidyi was discovered in the Black
Sea waters, the zooplankton biomass was
192.36 mg/m’* and the number of ctenophora
was 8 ind/m* In 1990 the zooplankton
biomass decreased to 135.84 mg/m*and the
nember of M. leidyi increased to 85-150 ind/
m* (Bogdanova, Konsulov, 1993).
Anincreasing trend of zooplankton biomass
(about 210 mg/m?) was noticed after 1992
when the number of M. leidyi was very
low-6 ind/m’. In the period 1995-1997 its
average abundance was 277 ind/m?
(Konsulov, Kamburska, 1997).
Under these ecological and trophic conditions
of the Black Sea shatlow shelf zone off the
Bulgarian coast the same year we have
discovered adult and juvenile stages of Beroe
ovata. The reason for this is the high M. leidyi
abundance which Beroe ovata uses to feed



-197-

on, give us cnough grounds to assumc that
the invasion of the new for the Black Sea
Ctenophora is trophically determined.
Eliminating one of the reason for a high
level of eutrophication-Mnemiopsis leidyi, the
new ctenophora species Beroe ovata could
reach high biomass. This can lead to a new
disturbance in the Black Sca ccosystem as
mass development of ctenophores drastically
maodifies the structure of an otherwise stable
community (Bishop, 1967). The above
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ExonoruyHa o6ycnoseHOCT 3a HABNN3aHETO HA HOBaTa
KreHodopa (Beroe ovata) 8 YepHo mope

AceH C. KoxcyaoB, fllogmuna T. Kambypcka

Huemumym no oxeadonoeun, BAH (Bapra)
(Pe3ome)

[Ipe3 mocnefHUTE LBajeceT TOAUHHE B
pe3ynTaT Ha NOBHINEHATa eyTpoQUKaIHl
M AHTPOIIOreHHO BB3AeicTBHe YepHOMOp-
ckuAT BaceiiH ce sABABa OnaronpUATEH 3a
TpalffHOTO yCTAaHOBABAHE Ha MHOI'O OpH-
wWeAH. MacoroTo pa3ByTHe Ha HAKOH OT
TAX BOAM O ApPacTHYHH HpPOMEHH B OHO-
pasznoolpazdeTo Ha IAHKTOHHATa dayHa.
Tosa ce oTHacA M3KITIOUUTENHO 3a NPeNc-
TapuTenure ot knac Clenophora. 3a uep-
HOMOPCKAaTa INTaHKTOHHa gayHa o 1997 r.
€a M3BECTHH JBA NPEICTABUTENA HA TO3H
knac-Pleurobrachia pileus 1 Mnemiopsis
leidyi. Cnopen penuia aBTOpH MacoBOTO
pazeuTHe Ha M. leidyi cneq 1986 1. moBe-
e 10 HAMAMABAHE HA CKCINIOATAUHOHHHA
3anac Ha pubute u 6Hopa3sHO0Opa3keTo Ha
3oom1ankToHa. GESAMP uspaborsa ctpa-
TErHs 332 OTPAHHMYABAHE PAZEUTHETO A B
Yepro Mope. EfHO OT NpeINoXEeHHATa €
34 GHOMOTHYEH KOHTPON Ype3 HHTPORYLH-
paHe Ha HEHH XHIUHHK OT poa Beroe, a
HMMEHHO Beroe ovata, KOSTO UMa KaKTo IIpe-
AMMCTBA, Taka ¥ HEJOCTATBIH.

[Ipe3 okromepu 1997 r. B paiioHa Ha
IMlaGna e OTKPHUT HOB NpeicTABUTEN Ha
knac Ctenophora, npuHannexant KM pogt

Beroe n WIcHTHGHLHPAH OT HAC KaTO Beroe
ovaia. To3u XUIIHHK He € chODHIaBaH foO-
cera 3a $ayHaTa Ha GacciiHa. EcTecTBeHO-
TO HaBNkzaHe Ha Beroe ovata B Yepro mope
HAMpPABH H3THIIHA HAMECATa HA YOBEKA.

Hacrosmara nybnukanus npegcTagsa oc-
HOBHATa [IpHYMHA 33 HaB/JIW3AHETO HA HO-
BaTa 3a YepHo Mope kreuodopa Beroe
ovala, a UMEHHO BHCOKATA YHCIIEHOCT Ha
M. leidyi, KodTO € ocHOBHA XpaHa Ha HO-
BHA BuA. Toea HE JaBa OCHOBRHHE [2 IIpH-
eMEM, Y¢ CCTECTBEHOTO HABIW3aHe Ha HO-
BUA BHA B YepHO Mope e TpodHUuHe obye-
JIOBEHO,

Ho ako xwoeata KTeHodopa ce pa3sue
MAacoBO, CEMMHHUPARKH €1Ha OT NIPUYHHHM-
T€ 3a IOBMillCHA eyTpodHocT-Mnuemiopsis
leidyi, Topa GM MOTHO Na JOBSAC MO HOBH
NPACTHYHM NMPOMEHH B YepHOMOpPCKATa
€KOCHCTEMa, ThH KaTO M1COBOTO PA3BHTHE
Ha KTeHO(POpPHTE BHAOHM3IMEHA CTPYKTYpa-
T4 OOPH Ha cTabuiaHM OHOMOTHUHU CHOD-
miecTea. OcTaBa OTKPHT BBNPOCHT JalH
Beroe ovata e ce yCTaHOBM TPaHHO, KO#H
e Obae HeHHHMAT XMIUHHMK M KOra IIe ce
noasu?
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