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Intrusion of Mnemiopsis mccradyi (Ctenophora: Lobata)
into the Mediterranean Sea '

With 2 Text-Figures and 1 Table
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Abstract

[Kipevs, A. E. & Niermann, U. (1993): Intrusion of Mnemiopsis mccradyi (Ctenophora: Lobata)
into the Mediterrancan Sea. — Senckenbergiana marit., 23 (1/3): 43-47, 2 figs., 1 tab.; Frank-
furt a. M.]

The first appearance of Mnemiopsis mccradyi in the Mediterranean Sea is reported. This species
is endemic in the Atlantic coastal waters of North America. In 1987 it invaded the Black Sea and
the Sea of Azov, where it caused severe changes in the ecosystem which probably resulted in the
collapse of the pelagic fisheries. Mucmiopsis mecradyi has now been discovered along the Mersin
coast in the eastern Mediterrancan Sea with a maximum abundance of 1.1 individuals m~, which
is much lower than the abundance reported in the Black Sea (> 30 individuals m™"). Considering
the ctenophore to be competitive only at high food concentrations, one can suggest that its spread
in the oligotrophic Mediterrancan will not cause as great a problem as in the Black Sea, except
in some eutrophic coastal areas.

Kurzfassung

[Kineys, A. E. & Niermann, U. (1993): Einwanderung von Muemiopsis mecradyi (Crenophora:
Lobata) in das Mittelmeer. — Senckenbergiana marit., 23 (1/3) 43-47, 2 Abb., 1 Tab,; Frank-
furt a. M.}

Das erste Auftreten von Mucmiopsis mccradyi im Mittelmeer wird mitgeteilt. Diese Art ist ende-
misch in den atlantischen Kiistengewissern von Nordamerika. 1987 wurde sie in das Schwarze und
das Asowsche Meer cingeschleppt, wo sic weitreichende Verinderungen im Okosystem hervorgeru-
fen und wahrscheinlich mit zum Zusammenbruch der pelagischen Fischerei in diesen Gewissern
gefiihrt hat. Mnemiopsis mccradyi wurde in jiingster Zeit auch entlang der Kiiste des ostlichen Mit-
telmeeres bei Mersin gefunden. Die maximale Abundanz ist mit 1.1 Individuen pro m’ jedoch
deutlich niedriger als im Schwarzen Meer mit > 30 Individuen pro m’. Da diese Ctenophore nur
bei hohem Nahrungsangebot konkurrenzfihig ist, kann man davon ausgehen, dafl sie, ausgenom-
mien in einigen eutrophen Kiistengebieten, im oligotrophen Mittelmeer nicht so grofle Schiden ver-
ursachen wird wie im Schwarzen Meer.

Introduction

The genus Muemiopsis is native 1o the Gulf and Atlantic coast
of the United States of America (Maver 1912). The two most
abundant species are M. mccradyi, found from tropics 1o South
Carolina, and M. leidyi, found north of South Casolina (Maver
1912). Both species can occur in dease swarms in summertime up
to 50 individuals m™ (Baker & Reeve 1974; Kremer & Nixon

1976). M. mccradyi was accidentally transported to the Black Sea
in 1987 in the ballast water of grain-carrying ships from U.S. ports
(VinoGrabov et al. 1989). The species was first described as A
leidyi, then redfined as M. mccradyi (Zaixa & SerGeeva 1990).
This is not unexpected, since there is still some controversy as to
whether even these two species are separate or same (KonovaLov,
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pers. comm.; REEVE, pers. comm.). In the autumn of 1987, the
ctenophore spread all over the northern coast of the Black Sea and
in the summer of 1988, it reached a biomass of 1.5-2kg m™
(VinoGranov et al. 1989). The total biomass of Al mecradyi in
the eutrophic waters of the Black Sca was calculated as 800 million
tons in August/September 1989 (VinoGrapov 1990). The struc-
wre of the planktonic community in the Black Sea and later in
the Sea of Azov was altered by this invasion and the quantities of
copepods and other foraging zooplankters were diminished
15-40 fold (Snusnkina & Musaveva 1990; Votrovik et al, 1991).
The occurrence of M. mccradyi in the northwestern Black Sea and
the Sea of Azov coincided with the catastrophic decline of sprat,
anchovy and horse mackerel, species which have small pelagic eggs
and larvae (Capby 1992; Vorovik et al. 1991). It is suggested that,
by consuming either anchovy’s food or its eggs and larvae, M.
meccradyi played a main role in the decrease of anchovy catches
in Turkish water from 295 thousand tones in 1988 10 97 and 50
thousand tones in 1989 and 1990 respectively (Die 1991; Canny
1992).

Mnemiopsis mccradyi has long been documented as an effective
predator on zooplankton, as well as fish eggs and larvae. Concomi-
tant with the appearance of M. mccradyi, a reduction in the num-
bers of other zooplankton (particularly copepods) has often been
observed (BurreiL & van ENcEL 1976; MounTrorD 1980).

The high fecundity (average 8000 cggs within 23 days), the
short generation time of 13 days and the ability to self fertilize
could be the explanation for the sudden appearance of M. mccradyi
in bloom proportions in environments with high food concentra-
tions (BAkrrR & Reeve 1974). Under optimal conditions the
growth rate of M. mccradyi doubles daily which is comparable
with that of phytoplankton (Reeve et al. 1978).

Some coastal regions along the Mediterranean coast of
Turkey are partly eutrophic, which could offer M. mccra-
dyi satisfactory feeding grounds. In this paper we report
the first appearance of M. mccradyi in the Mediterranean, .
along the Mersin coast of Turkey.

Materials and Methods

The Institute of Marine Sciences of Erdemli is situated
7 km west of the city (Fig. 1). The sea area in front of the
lnstitute is influenced by the small river Lamas which
flows into the sea about 800 m west of the Institute.

A large aggregation of Mnemiopsis mccradyi was first
detected during snorkel diving in the harbour of the
Marine Science Institute on the 19th of May 1992 (Uvsau
& Muriu 1993). Some Muemiopsis specimens were collec-
ted with hand-held jars from a small boat in the harbour,

T gl d ‘\ZNMJ

BLACK SEA

EA

0 Q{, TURKEY @)
-4
5] 8&3'
L ~
< o= Mersi
- Erdemli ersin
5 p )
7 e
¢ ;
o] /,S
kTAI
MEDITERRANERN SEA
1 i 1 1 1 1 1 1
27 AY

Fig. 1. Area of investigation along the castern Turkish coastal
waters of the Mediterrancan Sea.

Abb. 1. Untersuchungsgebiet an der 6stlichen Mittelmeerkiiste der
Tiirkei. '

for 1aking photographs (Fig. 2). Identification was carried
out following Acassiz (1860), Maver (1912), Smitn (1964)
and Gosner (1971).

On the 27th and 28th of May, two surveys were carried
out with the research vessel “Erdemli” to estimate the local
abundance of the ctenophore. On the first day, samples
were taken from 5 stations in front of the Institute up to
3 miles offshore. On the second day the coast between the
Institute to Mersin city (ca. 27 nautical miles eastward of
the Institute) was transected within 1 mile distance from
the coast. Along the transect 9 samples at 7 stations were
taken at cvery five miles intervals. The maximum water
depth was 34 m.

Fig. 2. The Ctenophore Mnemiopsis mccradyi.

Abb. 2. Die Rippenqualle Mnemiopsis mccradyi.
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A WP3 net (aperture 500 um, opening diameter: 1 m)
was towed horizomally with a speed of 1.5 knots at
1-2 m below sea surface for 15 minutes. The volume of
filtered water was calculated as 545 m’. At each station,
the numbers of specimens were counted and the total
volume of M. mccradyi was determined using a graduated
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cylinder. The total weight of M. mccradyi from the first
survey was determined in the laboratory.

Measurements of temperature and salinity were carried
out using the high resolution Sea-Bird Electronics Model
SBE 9 CTD system. Secchi disc depths were also measured.

Results

The stratification of the water column was not strongly
pronounced. Due to the cold water flow of the Lamas
River, the temperature and salinity of the sea surface
changed quickly near the Institute (see Stat. 1 in Tab. 1).
Temperature and salinity ranged between 22.0-23.4°C
and 35.8-37.8 %/, respectively.

The Secchi disc depth was low (3-5 m) due 10 a bloom
of Nitzchia delicatissima in the sea, which appeared as a
yellow-greenish colour over the inner surface of the
plankion net after each tow.

During both cruises no other Cienophora except
Mnemiopsis mccradyi were caught. The distribution of Af.

mccradyi was patchy. Its numbers varied between 25-597
individuals per tow (0.01-1.10 individuals m™) in front
of the Institute (2 X 13 miles area; Table 1). M. mccradyi
was less abundant during the second day of sampling (28th
May) along the coast between the Institute and Mersin.
However, at three locations, in front of the Institute, off
Erdemli and off Mersin, Al mccradyi occurred in higher
numbers (0.15 to 0.32 individuals m~?) than at the sta-
tions located along the less populated coastal rural areas
(maximum 0.03 individuals m™* Tab. 1). The highest
number (0.32 individuals m™) was obtained close to the
main wastewater discharge point of Mersin city.

Table 1. Sampling data for Mueniiopsis mccradyi in the Mersin area in May 1992. — Station 1 was sampled

3 times; stations 9 and 10 were sampled twice each.

Tabelle 1. Stationsdaten fir das Probeanahmegebict bei Mersin im Mai 1992, stliches Mittelmeer. — Star.
1 wurde dreimal, Stat. 9 und 10 jewcils zweimal beprobe.

Station
nunber distance from

Depth

Time total Secci temp salinity

Mnemiopsis mccradyi
num?gr voluge weigbt
) )

(no) Institute (nm) (h) (m) (m) {°C) (%.) (m (m~ {(m J)
27th May

1 0.2 offshore 11:1% 14 & 22.9 37.8 1.10 3.31 3.31
1 0.2 offshore 14:12 15 - 22.4 36.5 0.05 - -

2 3.0 offshore 12:00 33 = 22.2 37.4 1.07 7.36 7.30
3 3.0 offshore 13:00 31 - 22.0 37.2 0.31 2.26 2.25
4 0.4 offshore 13:30 18 = 22.2 36.6 0.16 0.61 0.61
28th May

1 0.2 offshore 10:00 11 4.0 22.0 37.8 0.15 0.57 -

5 5 Erdemli 11:05 11 3.0 22.9 36.6 0.21 0.62 -

6 10 east 12:03 9 3.0 23.2 36.0 <0.01 0.01 =

7 1% east 13:03 10 3.0 23.1 35.8 0.01 0.07 =

8 20 east 13:57 19 4.0 23.7 36.2 <0.01 0.01 -

9 25 east 15:10 20 4.0 23.0 7.3 0.01 0.10 =

9 25 east 15:35 20 4.0 - - 0.03 0.16 -

10 27 Mersin 16:12 20 2.5 23.4 36.9 0.19 1.12 -

10 27 Mersin 16:37 12 2.5 23.3 36.5 0.32 2.40 -

Discussion

There are 17 species of ctenophores occurring in the
Mediterranean Sea (TrREGousorr & Rose 1978). The genus
Mnemiopsis has not been reported previously.

Mnemiopsis mccradyi has been reported 10 tolerate a
wide range of salinity (10-70°/w) and temperature

(1.3-28.8°C) (Pexkins 1974; Buxrerr 8 van ENGEL
1976). Therefore, it is not surprising that M. mccradyi was
able to survive well in the much warmer and more saline
waters of the Mediterranean in comparison to the Black Sea
and the North Atlantic. The distribution of A. mccradyi
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seems to be independent of temperature and salinity gra-
dients observed in the present study.

The population density (< 0.01-1.1 individuals m™)
found in our survey is much lower than that found cither
in the native place of occurrence (North Atlantic) or in the
Black Sea. Krnemer & NixoN (1976) found more than 50
individuals m™ of M. leidyi during summer peak den-
sities in Narragansett Bay. In the Black Sea, in 1988, up to
227-550 individuals of M. mecradyi occurred per square
meter, (VINOGRADOV et al. 1989), which was recalculated
by us to be a density of 31 individuals m~>. Very high
abundances of M. mccradyi of 300-600 individuals m™
(including larvae) have been observed in the Bight of Varna,
Bulgaria, in May 1992 (A. Konsoiov, pers. comm.).

Since we started to sample in the second half of May,
we may have missed higher abundance levels of the
ctenophore. Investigations in 1984/85 demonstrated that
the main zooplankton bloom occurred between March and
May (Gucu et al. 1991). Since there were no regular
plankton surveys in the Mersin area, we do not know the
exact date for the very figst occurrence of M. mccradyi.
However, we did not observe the species during plankton
hauls in the middle of March. Thus, the initial occurrence
of M. mecradyi can be dated between the end of March and
carly May, 1992. The high population densities found near
the mouth of the Lamas River and the two biggest towns
(i.e. Erdemli and Mersin) in the study area could be
explained by the high affinity of M. mecradyi for organic
matter. Mersin, due to the intensive agriculture around it,
and to a lesser extent Erdemli, are characterized by a high
degree of organic pollution because of the large population
of the cities. Thus, it was not surprising that the highest

_pelagic animals)

numbers were obtained close to the main discharge of
waste water. ‘

Mersin is one of the most important ports of Turkey,
harboured by many ships throughout the year. The trans-
port of M. mccradyi 1o the Mediterfanean is possible either
via some of the ships carrying goods from the Black Sea
ports or via currents through the Bosphorus, the Sea of
Marmara, the Dardanelles and the Acgean Sea. In the
Bosphorus we have already observed high numbers of
Mnemiopsis during a hydrographic cruise in July 1992, and
dense assemblages of Mnemiopsis were reported by divers
in the Sea of Marmara in June 1992. A survey along the
Mediterranean and Aegean coasts of Turkey is needed to
learn in greater detail about the distribution of M.
mccradyi, which may help understanding the mode of its
transport into this area. It appears highly possible that this
euryhaline and eurythermal organism may spread over all
the Mediterranean Sea via a suitable surface current regime.

The occurrence of thig voracious predator will cer-
tainly adversely affect the quantity and composition of
plankton (including the planktonic stages of benthic and
in the Mediterranean Sea. Since M.
mecradyi has been reported to be of disadvantage at low
food densities (REEVE et al. 1978), the impact is expected
to be lower in the open oligotrophic waters of the Mediter-
ranean Sea than in the Black Sea. However, the eutrophic
coastal areas of the Mediterranean are in danger of invasion
by this ctenophore. We, therefore, suggest that the occur-
rence and distribution of Mnemiopsis mecradyi off the
coasts of the Mediterranean countries should be closely
monitored.
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