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First record of the invasive medusa Blackfordia virginica (Hydrozoa:
Leptomedusae) in the Rio de la Plata estuary, Argentina-Uruguay
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ABSTRACT

Blackfordia virginica is a well-known invasive medusa inhabiting estuarine areas. It was recently detected in
northern Argentina, constituting the first record of invasive hydromedusa for the Argentine Sea. In this work
more than 1,500 plankton samples in the southwestern Atlantic Ocean (34-55° S) from 1983 to 2000 were
analyzed. More than 5,000 specimens per sample of B. virginica were found in Rio de la Plata estuary for the
first time in February 2000. This river is one of the large waterways of South America with an intense
nautical traffic and several exotic species has been recorded here, mainly due to trans-oceanic shipping
traffic. It is important to point out that we found medusae of both sexes (therefore this species could be
introduced in either the medusa or the polyp stages or both), different size classes (including very small
juveniles) and maturation stages, and in such high numbers that would suggest local reproduction. For this
reason the recent finding of this hydromedusa could represent the starting point of an successful introduction.
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RESUMEN

Blackfordia virginica es una medusa invasora reconocida por habitar dreas estuariales. Recientemente fue
descubierta en el norte de Argentina, constituyendo el primer registro de una hidromedusa invasora para el
mar argentino. En este trabajo se analizaron mds de 1.500 muestras de plancton en el Océano Atldntico
sudoccidental (34-55° S) desde 1983 hasta el afio 2000. Mds de 5.000 especimenes por muestra fueron
encontrados por primera vez en el estuario del Rio de la Plata durante febrero del afio 2000. Este rio es una de
las mayores vias de agua de América del Sur, posee un intenso trafico ndutico y varias especies exdticas se
han registrado alli, principalmente debido al trdfico maritimo transocednico. Es importante sefialar que se
encontraron medusas de ambos sexos (por lo tanto esta especie podria haber sido introducida en su estadio
medusa, pdlipo o ambos), con diferentes clases de tallas (incluyendo juveniles muy pequefios) y estadios de
maduracién y en nimeros elevados, lo que harfa pensar en una reproduccién local. Por esta razén el reciente
encuentro de esta hidromedusa podria representar el punto de partida de una introduccién exitosa.
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INTRODUCTION

The finding of invasive marine species in coastal
and estuarine waters is an already widespread
phenomenon. The impacts of such introductions
are unpredictable and not all of them become a
successful resident in the new environments.
The southwestern Atlantic Ocean is one of the
less documented areas of the world regarding

invasive species. However, a recent extensive
revision indicates that unfortunately, is no
longer a pristine part of the world ocean as
previously thought, because many exotic marine
organisms has been introduced (Orenzans et al.
2002). The Hydrozoa fauna with a medusa stage,
on the other hand, was excluded from the
mentioned review based on its often wide
geographic ranges of distribution that may
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simply reflect its natural disperse capabilities.
However, some medusae species has a not
uniform spatial distribution, restricted to
particular habitats, such as the medusae
Blackfordia virginica Mayer, 1910, a well-
known invasive medusa inhabiting estuarine
areas. It was recently detected in northern
Argentina, constituting the first record of
invasive hydromedusae for the Argentine sea.
Blackfordia virginica is apparently
indigenous to the Black and Caspian seas, and
has established in estuarine areas around the
entire world (Mills & Sommer 1995). In North
America the species was recorded both in
Atlantic and Pacific coasts. In Chesapeake Bay
it is known since early twenty century, and in
San Francisco Bay since seventies (Mills &
Ress 2000, Mills 2001). It has been also
registered in several coastal lagoons along the
Atlantic and Pacific coasts of Mexico (Alvarez-
Silva 1999). The sole previous record of B.
virginica for the south western Atlantic Ocean
correspond to only three specimens collected in
an estuarine area near Recife (northern Brazil,;
08°14” S, 34°51° W), and it was probably also

seen in a mangrove area close to Sao Paulo
(24°55” S, 47°50° W) (Paranagud 1963) but
without further confirmation.

RESULTS AND DISCUSSION

As part of a project dealing with hydromedusae
distributions in the southwestern Atlantic
Ocean (34-55° S), more than 1,500 plankton
samples from 1983 to 2000 were analyzed. A
large number of specimens of the
hydromedusae B. virginica were found in Rio
de la Plata estuary for the first time in February
2000 (austral summer) (Fig. 1).

The Rio de la Plata (34-36° 30" S, 55-58°
30° W) forms one of the largest estuarine
systems of South America (about 38,000 km?
of mixohaline area), characterized by the
occurrence of a quasi-permanent salt wedge
regime. Fresher, and therefore lighter, water
flows out of the estuary in the surface layer and
a deeper flow brings water from the sea into the
estuary (Mianzan et al. 2001). The effects of
the river discharge over the shelf (23,300 m3s-!
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Fig. 1: Sampling stations in the Rio de la Plata estuary where individuals of the medusa Blackfor-

dia virginica where caught.

Estaciones de muestreo en el estuario del Rio de la Plata donde se capturaron ejemplares de Blackfordia virginica.
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on average) manifest mostly towards NNE, and
can be traced reaching southern Brazil
throughout the year (Piola et al. 2000). The Rio
de la Plata is one of the large waterways of
South America. Two of the major ports in the
region, Buenos Aires (Argentina) and
Montevideo (Uruguay), lie along its shores
generating an intense nautical traffic. The
estuary is also the maritime access to the highly
complex fluvial system named “Hidrovia”,
communicating with the Amazon Basin.

The specimens of B. virginica from Rio de
la Plata estuary (Fig. 2A) were characterized by
a bell diameter ranging from 2-10 mm, higher
than hemispherical, with rounded apex; four
radial canals; a narrow short manubrium and
mouth with four long fluted lips with up to 76
hollow tentacles in the bigger specimens. The
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endoderm of the tentacles extends inwards from
the bell margin into the mesoglea (Fig 2B).
There were not permanent bulbs tentacles.
Most of the analyzed medusae had only one
closed estatocyst between successive tentacles.
Almost 60 % of the measured specimens (n =
157) showed linear gonads extending from the
corners to the manubrium to somewhat more
than half-length of the radial canals and
surrounding them. Gonads occurred with low
frequency in smaller specimens but they were
present in all analyzed specimens bigger than 6
mm (Fig. 3). Both male and female specimens
were collected. The life cycle of this species
show a simple polyp stage not exceeding the
0.5 mm height (Mills & Sommer 1995), which
is very difficult to found in field due to its short
benthic life and very small size.

Fig.2: (A) Blackfordia virginica from Rio de la Plata estuary. (B) Detail of bell margin.

(A) Blackfordia virginica del estuario del Rio de la Plata. (B) Detalle del margen de la campana.
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Fig. 3: Size frequency distribution of medusae Blackfordia virginica collected in the Rio de la Plata
estuary. White and black bars indicate specimens without and with gonads respectively (n = 157).

Distribucion de frecuencias de talla de la medusa Blackfordia virginica colectadas en el estuario del Rio de la Plata. Las
barras blancas y negras indican especimenes sin génadas y con génadas respectivamente (n = 157).
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The analyzed medusae agree with previous
descriptions of B. virginica (Kramp 1959,
1961, Naumov 1960, Bouillon 1999).
Notwithstanding, bigger bell diameter, up to
22.2 mm, has previously been recorded
(Moore 1987). The usual reported number of
tentacles, nearly 80, is correlated with
diameter of medusae and can be major in
bigger specimens. Specimens with anomalies,
both in morphology and number of radial
canals and gonads, were reported for coastal
lagoon of Chiapas, Mexico (Alvarez-Silva et
al. 2003). Only one specimen showed
anomalies (six radial canals) in the analyzed
samples. Medusae occurred in three sampling
stations in the southern sector of the Rio de la
Plata mouth. Temperature ranged between
23.5-24.3 °C. Waters showed the influence of
the freshwater discharge with salinities
between 23.0 and 29.7 units. In stations 42
and 44 a halocline was detected around 10 m
in depth, while station 45 resulted vertically
homogenous (Fig. 1, Table 1).

Several exotic species have been recorded
in the Rio de la Plata. Fish species like the
silver carp Hypophthalmichthys molitrix and
the sturgeon Acipenser sp., have apparently
escaped from fish farms (Garcia-Romero et al.
1998, Azpelicueta & Almirén 1999). Another
exotic Cyprinidae, Cyprinus carpio, is
abundant in this area (Lépez et al. 2003). Some
others of these introductions are due to trans-
oceanic shipping traffic. Exotic species have
been transported from their native habitats by
way of fouled ships’ hulls, or by ballast water
like the mussels Corbicula fluminea,
Limnoperna fortunei and Chilina fluminea
which are established several years ago
(Darrigran & Pastorino 1995a, 1995b), or the
gastropod Rapana venosa recently reported by
Pastorino et al. (2000).

Blackfordia virginica is well known for
inhabiting and colonize different estuarine areas
of the world. Having the Rio de la Plata estuary
such a large shipping traffic, it is expectable that
many alien species be continuously injected
here. This species could be introduced in either
the medusa or the polyp stages or both, by
nautical activities. The finding of the species
does not imply a successful invasion and it is too
soon to establish any impact of its presence here.
However, it is important to point out that we
found specimens of both sexes, different size
classes (including very small juveniles) and
maturation stages, and in such high numbers
(more than 5,000 individuals per sample) that
would suggest local reproduction. Regarding our
long-term analysis of plankton (since 1983,
more than 1,500 plankton samples), the recent
finding of this hydromedusa could represent the
starting point of an introduction of this species,
allowing to begin studies on the initial phases of
this process and to follow its ecological
consequences. Unfortunately, no posterior
samples were performed in this zone and during
the same period of the year and further studies
will be necessary in order to analyze if this
exotic species turn into an invasive species in
this new area, such as occurred in other similar
environmental around the world.
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TABLE 1

Date and oceanographic measurements where individuals of Blackfordia virginica where caught

Fecha y datos oceanogréficos correspondientes a las estaciones donde se capturaron ejemplares de Blackfordia virginica

Sampling Date Surface Bottom Surface Bottom Sampling Individuals
station temperature (°C) temperature (°C) salinity salinity depth (m) (m3)
42 02-14-00 23.7 243 24.5 29.7 15.0 0.013
44 02-14-00 240 23.8 223 27.0 13.0 0.024
45 02-14-00 235 235 230 230 1.2 22.08
45 02-14-00 23.5 23.5 23.0 23.0 4.2 29.52
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