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Biological invasion at an early stage? First record of the banjo
catfish Pseudobunocephalus iheringii (Siluriformes: Aspredinidae)
in the Tramandai river basin, Brazil and the potential invasion
pathway to this system
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Note and Comments

Biological invasion by species that are not naturally
present in a native assemblage (nonnative species) is a
multi-stage process (Blackburn et al., 2011). However,
perception of an invasive process is difficult in early stages
of the process, when abundance is very low and distribution
is very limited. Understanding biological invasions and,
eventually, taking management measures to prevent them,
depends on early detection of the invasion process (Kolar
and Lodge 2001).

The presence of nonnative fish species has been reported
in the Tramandai river basin (Schifino et al., 2004; Artioli
and Maia 2010; Artioli et al., 2013), but their introduction
pathway in the Tramandai river basin is unknown. A plausible
possibility points to the artificial water channels in the
wetlands and rice fields at the watershed divide between
the Laguna dos Patos basin and the Tramandai river basin.

The aim of this paper is to report the occurrence of
Pseudobunocephalus iheringii (Boulenger 1891) in an
artificial channel in the watershed divide between the
Laguna dos Patos basin and the Tramandai river basin, in
southern Brazil. This report represents the first record of
an additional nonnative species in the Tramandai basin,
documents the early stage of a potential invasion process
in this system, and represents the first evidence for the
role of artificial water channels as invasion pathways
for nonnative fish species into the Tramandai basin,
affecting two aquatic ecoregions (Laguna dos Patos and
Tramandai-Mampituba; Abell et al., 2008).

The Tramandai river basin is a coastal hydrographic
system located in Rio Grande do Sul, Brazil. The system
includes 41 lakes with different degrees of interconnection
and communicates with the sea only through the estuary
of Tramandai (Guimardes et al., 2014). In terms of fish
fauna, the Tramandai river system has about 100 species
of freshwater fish, not counting the estuarine and marine
species that use the estuary of Tramandai to complete
their life cycle (Malabarba et al., 2013). Between June
and August of 2015, 19 channels that interconnect the
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lakes of the Tramandai river system were sampled with
seine nets and dip nets to investigate the fish community
composition, ranging from the most northern lagoon to
the most southern lagoon and also one artificial channel
that links the Tramandai river basin to the Laguna dos
Patos basin (Figure 1A).

Atotal of 47 species and 1244 individuals were recorded
at the 19 channels, and 9 species and 62 individuals at the
artificial channel. All of them were native or previously
reported nonnative species, except for three individuals
of Pseudobunocephalus iheringii (FigurelB) - readily
diagnosed according to the revision provided by Friel
(2008) - captured with seine net in the sample site located
at an artificial channel (30°11°14.9”S and 50°22°1.07”W).
All specimens were deposited at the UFRGS ichthyological
collection (UFRGS 20672, Figure 1B).

This record of P. iheringii documents the early stage of a
new nonnative fish invasion in the Tramandai River system.
Firstly, because the natural occurrence of this species in the
Tramandai river basin is implausible. Although P. iheringii
is widely distributed in the Paraguay-Parana, Uruguay and
Laguna dos Patos basins (Friel, 2008) it had never been
previously recorded at the Tramandai basin, despite large
sampling effort since the 1980 decade (Malabarba and Isaia,
1992; Ramos and Vieira, 2001; Schifino et al., 2004; Rocha
and Hartz, 2013; Malabarba et al., 2013; Guimaraes et al.,
2014). Additionaly, recent inventories of fish communities
have recorded P. iheringii in the Laguna dos Patos system
just next to the inter-basin connection with the Tramandai
system (in lake Casamento and neighboring wetlands;
Becker et al., 2007), but not in the Tramandai system,
despite widespread sampling (Guimaraes et al., 2014) and
historical fish composition reviews (Malabarba and Isaia,
1992; Malabarba et al., 2013). Second, because there are no
current physical or mechanic barriers between the sample
site at the artificial channel connecting the Casamento
lake (in Laguna dos Patos basin) and the Fortaleza lake
(Tramandai river basin).
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Figure 1. (A) Map showing the sample unit where the three specimens of Pseudobunocephalus iheringii were collected,;
(B) The dorsal and ventral views of one individual of P. iheringii (UFRGS 20672, SL =30.94 mm).

We argue that the absence of previous records in the
Tramandai river basin and the current establishment of
artificial channels connecting the Laguna dos Patos and
Tramandai basin corroborate the hypothesis that this area
may be the invasion pathway not only for P, iheringii, but
probably for other previously recorded invasive species
(Schifino et al., 2004; Artioli and Maia, 2010; Artioli et al.,
2013). This inter-basin connection has been facilitated by
local landscape characteristics, such as low terrain and
large wetland areas, which allowed the development of
rice fields and their associated network of artificial water
channels (Becker et al., 2007), increasing the connectivity
between two aquatic ecoregions (the Laguna dos Patos
and Tramandai-Mampituba).
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