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Use of Daphnia spinulata Birabén, 1917 (Crustacea, Cladocera)
in the aquarium trade: a potential risk of a new bioinvasion into

Brazilian continental waters
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Abstract: In this note, we record the presence of an exotic species of cladoceran,
Daphnia spinulata, used as live food in the aquarium trade in the Brazilian States of Minas
Gerais and Sao Paulo. The occurrence of this species of cladoceran in aquarium trade
may represent a potential risk of a new biological invasion in Brazilian inland waters.
The identification of the possible routes of bioinvasion is of paramount importance to
prevent or control future invasions and to predict and reduce the potential spread of
these organisms.
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Resumo: Nesta nota, nds registramos a presenca de uma espécie exética de cladécero,
Daphnia spinulata, utilizada como alimento vivo no comércio de aquariofilia nos Estados
de Minas Gerais e Sio Paulo. A ocorréncia desta espécie de cladécero nesta atividade
comercial pode representar um risco em potencial para uma nova bioinvasio em dguas
continentais brasileiras. A identificagio das possiveis rotas de invasio bioldgica ¢ de
fundamental importincia para prevenir e controlar futuras invasoes, além de antecipar

e conter uma possivel dispersio desta espécie exdtica.
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Biological invasions currently represent one
of the greatest worldwide threats to ecosystems.
According to the Global Invasive Species Program
(GISP), the introduction of species is the second
greatest cause of loss of biodiversity on the planet,
exceeded only by habitat degradation (Wittenberg
and Cock, 2001; Simberloff, 2003). A survey by the
MMA (2006) reported the confirmed occurrence
of 49 invasive exotic species that affect continental
waters, including crustaceans (1), aquatic macro-
phytes (6), microorganisms (1), molluscs (4), and
fishes (37). However, other invasions of zooplank-
ton organisms can be added to this preliminary
list (Zanata et al., 2003; Bezerra-Neto et al., 2004;
Maia-Barbosa et al., 2008; Simées et al., 2009).

Aquatic ecosystems are especially vulnerable to
species introductions, because of their high degree of
connectivity, ease of propagule dispersal, and inten-
sive use as a transport route for materials, which aids
species dispersal by shipping. In addition to these
facilitating characteristics, certain activities also
represent a potential opportunity for bioinvasions,
and among these is the aquarium trade.

The aquarium trade is considered one of the
economic activities most closely linked to the dis-
persal of exotic species worldwide. Associated with
this activity are reported invasions of seaweeds, fish,
invertebrates, parasites, and pathogens; and without
special care, the expansion of this sector will result in
the spread of even more pests. In addition to the spe-
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cies that are sold through the aquarium trade, which
represent a potential threat of the dissemination of
exotic species, the use of live food constitutes an ad-
ditional route for species introduction. The larvae of
many species of fishes and invertebrates will not take
anything but live foods during their growth period.
Zooplankton organisms have a number of features
that make them useful for aquaculture, including
rapid reproduction, small size, production of resting
eggs, high nutritional quality, and ease of culture.
Prominent among the zooplankton organisms that
are most often cultured as live food in the aquarium
trade are cladocerans of the genus Daphnia. These
organisms are the preferred subject of this aquacul-
ture practice, because of the group of characteristics
that facilitate and encourage their cultivation, in-
cluding the standardization of culture techniques
that are widely known among breeders.

In this note, we record the presence of an exotic
species of cladoceran, Daphnia spinulata used as live
food in the aquarium trade in the Brazilian States
of Minas Gerais and Sao Paulo. The geographical
records of this cladoceran include the Southern
parts of South America, and it is considered to be
typical of cold waters in Argentina (Olivier, 1962).
This species is typical of mesohaline waters, and
can also be found in oligohaline environments
(Hoffmeyer, 2004).

The main purpose of this report is to improve
our understanding of the main sources of species
introductions in inland waters, in order to prevent
or control future invasions and to predict and re-
duce the potential spread of these organisms. When
engaged in this effort, the main steps to undertake
are, first, to identify the presence of an alien species,
and to identify the vectors of their introduction.
The understanding of these mechanisms may be
a useful predictive tool, helping to protect aquatic
ecosystems from future invaders.

Specimens of Daphnia spinulata were obtained
from two aquarium hobbyists in the city of Ouro
Preto, Minas Gerais State and Sao Paulo city, Sio
Paulo State. This species has been cultivated for
about 10 years, for use as fish food (mainly for feed-
ing of Poecilia spp.). The species was identified from
the descriptions by Olivier (1962) and Paggi (1995).
For the allometric measurements, 20 individuals
were analyzed by the use of an Olympus BX61
optical microscope equipped with image-analysis
software. Digital images of the specimens were
also obtained.

According to Olivier (1962), individuals of
D. spinulata have a large body with the dorsal
margin slightly convex and the ventral margin
strongly curved. A row of spinules covers the dor-
sal border from the end of the head, continuing
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on the terminal spine, descending to the poste-
rior border, and ending on the middle part of the
lower border. The head is large and rounded, with
short antennules in the form of a truncated cone.
The postabdomen is large and triangular, with the
distal part slightly convex, bearing 9 or 10 strong
spines. The caudal claw is robust, with two inner
and three outer pectens Figure 1. The individuals
are between 1.90 and 2.40 mm long. The mean size
of the specimens obtained in Brazil was 1.70 mm,
ranging from 1.07 to 1.85 mm, slightly smaller than
the specimens described by Olivier (1962).

The lack of efficient monitoring mechanisms
and the absence of standards protocols for cultur-
ing native species can be mentioned as some of the
facilitating factors that have sustained the use of
exotic species in aquarium hobby activities.

Although there are no official records of the
number of aquarium hobbyists who cultivate the
cladoceran, it is very likely that the commercial use
of D. spinulata is common among many aquarium
hobbyists. The intense interchange of specimens
between the aquarium hobbyists makes difficulty
the adoption of inspection and control mechanisms.
Another potential source of risk considering the
commercial cultivation of D. spinulata is the dis-
card of specimens, been in the sewerage system or
directly in the aquatic ecosystems. Considering that
zooplanktonic cultures usually presents high densi-
ties, even small portions of these cultures, when
inappropriately discarded, can represent a dangerous
source of introduction of specimens.

Until now, there are no known records of the
occurrence of D. spinulata in the continental aquatic
ecosystems of the states of Minas Gerais and Sao
Paulo. The cladoceran D. spinulata is originally a
subtropical species, whose occurrence is limited to
milder climates (temperatures below 25 °C), which
could restrict the dispersal of this species in Brazil
to subtropical aquatic ecosystems (Olivier, 1962).
With respect to the trophic conditions in which this
species could establish itself in Brazilian continental
waters, no data are available at present, and studies
on this subject are ongoing. In this sense, the regular
monitoring of the aquatic ecosystems represents a
fundamental stage to the prevention and control of
bioinvasion and to the implementation of future
management actions.

The adoption of legal mechanisms to control
the use of exotic species and encouragement for
the rearing of native zooplankton species should
be considered in any initiatives taken for the use
and management of the biota of Brazilian aquatic
systems. The unregulated trade presents a serious
bioinvasion risk that warrants the urgent attention
of regulatory bodies.
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Figure 1. Daphnia spinulata specimens collected with Brazilian aquariophilists; a) General view of female (200x);
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b) General view of head (300x); ¢) Spines in the ventral carapace (400x); d) Postabdomen (300x); ¢) Detail of
Postabdomen (350x); and f) Detail of spines of the postabdomen (600x).
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