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First records of introduced carps (Teleostei, Cyprinidae) in the natural
habitats of Mirim and Patos Lagoon estuary, Rio Grande do Sul, Brazil
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ABSTRACT. This is the first record in the wild of occurrence of four carp species (bighead Aristichthys nobilis
(Richardson, 1845), common Cyprinus carpio carpio Linnaeus, 1758, silver Hypophthalmichthys molitrix (Valenciennes,
1844), and grass carp Ctenopharyngodon idellus (Valenciennes, 1844)) in the Mirim Lagoon and Patos Lagoon
estuary. Our findings reinforce the hypothesis that during periods of elevated rainfall and freshwater discharge,
exotic species could be easily transported from overflowed ponds and lakes into the Mirim-Patos Lagoon and
then estuarine area.
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RESUMO. Este trabalho registra a ocorréncia de quatro espécies de carpas (cabeca-grande Aristichthys nobilis
(Richardson, 1845), comum Cyprinus carpio carpio Linnaeus, 1758, prateada Hypophthalmichthys molitrix (Valenciennes,
1844), e capim Ctenopharyngodon idellus (Valenciennes, 1844)) em ambientes naturais da Lagoa Mirim e do estuario
da Lagoa dos Patos. Os resultados reforcam a hipotese de que durante periodos de excesso de chuvas e elevada
descarga continental, espécies exéticas poderiam ser facilmente transportadas de tanques de cultivos e lagos

transbordados para a Lagoa Mirim e a regido estuarina da Lagoa dos Patos.
PALAVRAS CHAVE. Espécies exoticas, espécies nativas, pesque-pague, rizipsicultura.

Carps are fishes from Eurasia and China that have been widely
introduced around the world for aquaculture and weed con-
trol purposes (WeLcomme 1988). Although carps were first in-
troduced in Brazil in the nineteenth century, they were intro-
duced in large numbers only in the early 1970’s (AcostinHO &
Jutio 1996). According to Poti et al. (2000), four species have
been cultivated in the Rio Grande do Sul state in southern
Brazil: the bighead Aristichthys nobilis (Richardson, 1845), grass
carp Ctenopharyngodon idellus (Valenciennes, 1844), common
carp Cyprinus carpio carpio Linnaeus, 1758, and the silver carp
Hypophthalmichthys molitrix (Valenciennes, 1844). These exotic
species have been cultivated in ponds scattered around the
Patos Lagoon’s drainage basin, and polyculture of carps in
rice-field seemed to be increasing in number along this region
(Cotrim 1998), particularly at the Mirim Lagoon area.

Since 1998 we have record the occurrence of carp species
in the wild at Rio Grande do Sul (Fig. 1), which were captured
by artisanal fishers or during our monthly shallow-waters moni-
toring sampling. All collected specimens were identified and
preserved in the Ichthyological Collection of the Federal Rio
Grande University (FURG). Our first record was a common

carp (25 cm total length TL; 3.302 g) captured during a field
survey at the Mirim Lagoon in February 1998. One year later, an
adult bighead carp (105 cm total length, TL; 14.750 g) was
caught by artisanal fishers at the estuarine area of Patos La-
goon. In May 2001, an adult silver carp (88 cm TL; 8.900 g) was
caught at the estuarine area also by artisanal fishers. Recently
(May 2003), a fourth species, an adult grass carp (99 cm TL;
10.570 g) was found dead at the surf-zone of the adjacent
marine coastal area close to the estuary’s mouth. With the ex-
ception of the bighead carp specimen that was not dissected, all
specimens had no distinguishable food items in their stomachs.
Considering that there is no sampling effort in this region de-
signed to document the occurrence of large exotic species, we
believe that the low number of individuals reported here prob-
ably underestimates the abundance of carps in those areas.

It seems likely that these exotic fishes have escaped from
overflowed ponds and lakes into the lagoon and estuarine
area. Recent studies have provided increasing evidence sup-
porting this hypothesis. Garcia et al. (2003) showed that fresh-
water fishes inhabiting the northern reaches of Patos Lagoon
and its tributaries are carried into the lower reaches of the
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Figure 1. (a) Rio Grande do Sul state (South Brazil) showing the drainage basin of the Mirim-Patos Lagoon system (solid line); (b)
Mirim and Patos Lagoon showing the main tributaries; and (c) estuarine zone of Patos Lagoon. Symbols show the locations where
introduced carps were caught: (1) common carp Cyprinus carpio carpio, (2) bighead Aristichthys nobilis, (3) silver carp
Hypophthalmichthys molitrix; and (4) grass carp Ctenopharyngodon idellus. The locations 2 and 3 were reported by artisanal fishers.

lagoon, and even the adjacent marine coastal area, during
periods of elevated rainfall and high freshwater discharge.
Several studies elsewhere have documented the escape
of introduced carps from aquaculture into natural habitats
(see NavLor et al. 2001 for further references), including some
cases in southeastern Brazil (AcostinHo & JuLio 1996, Orst &
AcostiNHO 1999). Silver and bighead carps, which have already
established as reproducing populations elsewhere, have been
associated with the following threats to native fish communi-
ties: (a) they are powerful filter-feeders and they have the po-
tential to out-compete native filter-feeder fishes (b) they con-
sume a broad food spectrum, and can reduce zooplankton
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abundance, (c) they are fast growing and can reproduce quickly
(Xie & Cuexn 2001). Grass carp can have negative effects on
native fauna because they remove vegetation from habitats
where many organisms find food resources, shelter, and spawn-
ing substrates (BaiNn 1993).

The establishment of breeding carp populations in the
Mirim-Patos Lagoon is a viable hypothesis. This large aquatic
system has a diverse fish fauna, including several species of
commercial value that support important artisanal and in-
dustrial fisheries (CHao et al. 1985, MaLaarBA 1989, Viera &
CasteLLo 1996). During their young stages many of these fishes
are associated with vegetated habitats, such as seagrass mead-
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ows and salt marshes, which are widespread along the area of
the Mirim-Patos Lagoon. Seagrass meadows, for example, play
an important role as nursery grounds for commercial shrimps
and coastal fishes (Garcia et al. 1996, Garcia & Vieira 1997).

There is no evidence, however, that introduce carps have
already established breeding population in the Mirim-Patos
Lagoon. In fact, these fishes seemed to have strict breeding
requirements that are lacking in most of the waters into which
it has been introduced (WrLcomMmE 1988). In their natural habi-
tats in China, silver and bighead carp require long rivers for
successful reproduction. These carps migrate between river and
lakes, and during the monsoon flood season they lay pelagic
eggs, that, along with newly hatched fry, drift with the current
(XiE & CHeN 2001). Nevertheless, breeding populations have
been already become established outside their native range
(e.g. Mississippi River Basin — Crick & PecG 2001).

Triploid carps, which are considered to be sterile, are
commonly used in aquaculture. Use of triplods prevents re-
production in natural environments by individuals that es-
cape from aquaculture ponds. Nevertheless, techniques used
to induce triploidy are not always effective, and every indi-
vidual needs to be genetically screened. In the United States all
carp released for vegetation control in lakes are required to be
triplod. Nonetheless, carp have escaped, reproduced in the
wild, and spread throughout the Mississippi Basin (NavLor et
al. 2001). The feasibility of the use of triplod carps to prevent
an eventual reproduction in natural environments of the Rio
Grande do Sul should be considered by the decision makers.

Carps cultivated in rice-fields and ponds can be a signifi-
cant source of income for agriculture and fishing sectors in
Rio Grande do Sul. Polyculture of carps in rice-fields is consid-
ered “environmentally friendly” because it generally improves
soil fertility (Cotrim 1998). Yet decision makers regulating such
activities should also take in account the risks and potential
long-term effects of non-indigenous fishes on native fauna
and ecosystems.
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