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Abstract: Limnoperna fortunei (Dunker, 1857) is an invasive freshwater bivalve that has expanded across
South American river basins, causing ecological and socioeconomic impacts. Here, we report the first record of
L. fortunei in the Pajet River basin, northeastern Brazil, an area influenced by the Sao Francisco River Integration
Project (PISF). Surveys conducted in 2022, 2023, and 2025 across four reservoirs detected the species exclusively
in the Barra do Jua Reservoir. The first record occurred in 2023, when individuals were observed attached to
boats, whereas no specimens were found in sediment samples. In 2025, L. fortunei was recorded at five littoral
sampling sites, exhibiting an aggregated distribution consistent with local population establishment. The species
occurred in gravel-dominated sediments, clear and well-oxygenated waters (>7.0 mg/L), and water temperatures
above 28 °C. This record expands the known distribution of L. fortunei in northeastern Brazil and highlights the
importance of continued monitoring of interconnected freshwater systems to detect further spread and support
management actions.
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Ele chegou, mas nao é bem-vindo! registro da chegada do mexilhdo dourado
(Limnoperna fortunei — Dunker, 1857) na bacia hidrografica do Rio Pajeu — Brasil

Resumo: Limnoperna fortunei (Dunker, 1857) ¢ um bivalve de agua doce invasor que se expandiu pelas bacias
hidrograficas da América do Sul, causando impactos ecoldgicos e socioeconomicos. Neste trabalho, relatamos o
primeiro registro de L. fortunei na bacia do rio Pajet, no Nordeste do Brasil, uma area influenciada pelo Projeto
de Integragdo do Rio Sdo Francisco (PISF). Levantamentos realizados em 2022, 2023 e 2025 em quatro
reservatorios detectaram a espécie exclusivamente no reservatorio Barra do Jua. O primeiro registro ocorreu
em 2023, quando individuos foram observados fixados em embarcac¢des, enquanto nenhum espécime foi
encontrado em amostras de sedimento. Em 2025, L. fortunei foi registrada em cinco pontos de amostragem na
zona litoranea, apresentando uma distribui¢@o agregada, consistente com o estabelecimento de uma populagio
local. A espécie ocorreu em sedimentos com predomindncia de cascalho, aguas limpidas e bem oxigenadas
(>7,0 mg/L) e temperaturas da dgua acima de 28 °C. Este registro amplia a distribui¢ao conhecida de L. fortunei no
Nordeste do Brasil e destaca a importancia do monitoramento continuo de sistemas de 4gua doce interconectados
para detectar novas dispersdes e subsidiar acdes de manejo.

Palavras-chave: Ecossistema de dgua doce; Bivalves; Invasdo Biologica; Conectividade interbacias, Transvases.
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Introduction

Limnoperna fortunei (Dunker, 1857), popularly known as the
golden mussel, is a freshwater bivalve belonging to the family
Mytilidae, native to Southeast Asia, that has become one of the most
successful aquatic invaders worldwide (Boltovskoy et al., 2025). The
species was introduced into South America in the early 1990s, most
likely through ballast water discharged in the Rio de la Plata estuary,
and subsequently expanded throughout major river systems in
Argentina, Uruguay, Paraguay, Bolivia, and Brazil (Pastorino et al.,
1993; Oliveira et al., 2006; Darrigran & Damborenea, 2011). In Brazil,
the first records of L. fortunei were reported in the Paraguay River basin
and Lake Guaiba during the late 1990s, followed by a rapid expansion
into other basins, including the Sao Francisco river basin, facilitated by
navigation routes, reservoir cascades, and other anthropogenic vectors
(Darrigran & Mansur, 2009; Barbosa et al., 2016).

The invasive success of L. fortunei has been attributed to its
high physiological plasticity and ability to tolerate a wide range of
environmental conditions (e.g., Capurro et al., 2025; Darrigran &
Damborenea, 2011), combined with the absence of effective predators
in invaded ecosystems. These traits allow the species to survive,
reproduce, and establish dense populations across diverse environmental
gradients (Darrigran & Damborenea, 2011). As a result, dense
populations can establish rapidly, causing significant ecological and
economic impacts. Ecologically, the species modifies benthic habitats,
alters nutrient cycling, and affects native communities through
competition for space and resources. Economically, infestations
frequently cause biofouling of water intake systems, irrigation networks,
and hydroelectric facilities, resulting in substantial maintenance and
operational costs (Boltovskoy & Correa, 2015; Haubrock et al., 2022).

Recent records indicate the continued expansion of L. fortunei into
northeastern Brazil, including the Sdo Francisco River basin (Barbosa
et al., 2016). This expansion raises particular concern in the context
of the Sdo Francisco River Integration Project (PISF), a large-scale
water transfer system designed to supply water to semi-arid regions of
northeastern Brazil. By establishing permanent hydrological connections
between previously isolated basins, the PISF may facilitate the dispersal
of non-native aquatic organisms, increasing the risk of biological
invasions in recipient basins (Rossiter et al., 2021; Faundez et al., 2023).
The Pajet River is the largest tributary of the Sdo Francisco River in
Pernambuco State and has recently experienced increased hydrological
connectivity through the Eastern Axis of the PISF (APAC, 2026). Given
the presence of L. fortunei in the Sdo Francisco basin and the potential
for passive dispersal through interconnected aquatic systems, the
establishment of populations in the Pajet basin is a significant concern
for biodiversity conservation and water resource management. Here, we
report the first record of L. fortunei in the Pajet River basin, northeastern
Brazil, and discuss its implications in the context of hydrological
connectivity promoted by inter-basin water transfer projects.

Material and Methods

1. Study area

The study area was conducted in the Pajet River watershed (08° 26’
39.35” S and 38° 04’ 26.14” W). Samplings were conducted in 2022
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(June), 2023 (April), and 2025 (April) in four reservoirs within the Pajet
River basin, encompassing varying hydrological conditions: Cachoeira
I, Serrinha II, Jazigo, and Barra do Jua. Fifteen sampling sites were
established along the reservoir’s littoral zone, distributed randomly
(Figure 1). Among the four reservoirs, only Barra do Jua receives water
from the Eastern Axis of the Sdo Francisco River Integration Project
(PISF) (APAC, 2025), whereas Cachoeira II, Serrinha II, and Jazigo are
not directly connected to the water transfer system. Limnoperna fortunei
was recorded exclusively in Barra do Jua Reservoir (Figure 1), located
between the municipalities of Floresta and Betania, Pernambuco State.
This reservoir has a storage capacity of 71,474,000 m?® and a drainage
area of 1,928.40 km?. Its primary uses include urban and rural water
supply, livestock watering, and irrigation (ANA, 2017; Pernambuco,
2024). The climate in the region is of the BSh type, hot semi-arid, with
an average temperature of 24.5°C, according to the Kdppen-Geiger
classification (Alvares et al., 2013). The average annual rainfall is
< 700 mm, concentrated in three months (February-April) (Alvares
etal., 2013).

2. Data collection

The records were obtained during the day, initially with the aim of
collecting data on species from the benthic macroinvertebrate group.
Benthic macroinvertebrates, including L. fortunei, were collected during
sampling using an Ekman-Birge dredge (225 cm?). Samples were
fixed in situ with 96% ethanol. In the laboratory, material was washed
through a 0.5 mm mesh sieve, sorted, and identified to the genus level
using specialized taxonomic keys (ex. Boffi, 1979; Mansur, 2012;
Da Paz et al., 2014). After identification, the species was confirmed
by a specialist, Dr. Igor Christo Miyahira, through morphological
analysis, sent the specimen for deposit under number 12434 in the
Mollusk Collection of UERJ, in Rio de Janeiro. Specimen collection
was authorized under permit no. 82761-1, issued by the Biodiversity
Authorization and Information System (SISBIO).

Results

In June 2021, the reservoir began receiving water as part of the Sdo
Francisco River Integration Project, which promotes interbasin water
transfer into the Pajeu watershed. During the first field expedition in
June 2022, L. fortunei was not detected at any of the sampling sites.
Furthermore, no previous records of the species in the Barra do Jua
reservoir were found in the scientific literature or technical documents
before 2021 (eg. Hermes-Silva et al., 2021). During fieldwork conducted
in 2023, the invasive bivalve was attached to canoes operating within
the reservoir. The collected specimens were analyzed and identified
at the Laboratory of Semi-Arid Water Studies (LabEAS-IFPB). To
confirm the identification, the specimens were forwarded to a specialist.
Following confirmation, the specimens were cataloged in a scientific
collection at the UERJ Mollusk Collection (Figure 2). At that time, the
species was not detected in samples obtained through drag sampling at
the previously selected sampling sites.

In 2025, L. fortunei was recorded in samples obtained from some
sampling sites. The individuals exhibited a pattern of aggregation,
indicating population establishment. The species was detected in
five distinct locations within the reservoir. At present, L. fortunei
remains spatially restricted within the Barra do Jua Reservoir, with
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Figure 1. Location of the Barra do Jua reservoir in the Pajeu River basin, northeastern Brazil, and its hydrological connection to the Paraiba River basin via the
East Axis of the Sao Francisco River Integration Project (PISF — represented by red line). The highlighted maps show the Barra do Jua, Muquém, and Pogdes
reservoirs (reservoirs of the PISF). The black dots in the Barra do Jua reservoir indicate sampling locations. The red dots represent locations where Limnoperna

fortunei has been recorded. The mollusk icons represent locations with records of L. fortunei.
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Figure 2. Specimens of L. fortunei (Dunker, 1857) collected in the Barra do Jué reservoir, Pajet River basin, Pernambuco state — Northeast Brazil, in April 2025.
Where: A = external view (closed shell) and dissected visceral mass of the shell; B = open individual showing the accommodation of the visceral mass in one of
the valves (part of the shell); C = external view of two individuals of different sizes. Specimens between 20 and 27 mm. Source: LabEAS (Laboratory for Studies

of Semi-Arid Waters — IFPB).

its distribution limited to specific sampling sites. The species shows
an association with particular environmental conditions, occurring
predominantly in sediments with a high proportion of gravel (granules
> 1 mm) and in transparent, well-oxygenated waters with temperatures
exceeding 28 °C (Figure 3).

Discussion

The detection of L. fortunei in the Pajeti River basin raises significant
concerns regarding the ecological integrity and socio-economic
sustainability of semi-arid freshwater systems in northeastern Brazil.

https://doi.org/10.1590/1676-0611-BN-2026-1909

Biological invasions represent one of the major threats to freshwater
ecosystems worldwide, largely due to the intrinsic vulnerability of these
systems and their high levels of connectivity, both natural and artificial.
Freshwater environments are particularly susceptible to invasions
because they often lack effective biogeographic barriers, are subject to
intense human use, and are increasingly modified by dam construction,
interbasin water transfers, and navigation infrastructure (Barbosa et al.,
2021; Faundez et al., 2023).

The occurrence of L. fortunei in Barra do Jua Reservoir shortly
after the arrival of water from the S@o Francisco River Integration
Project suggests a possible association between increasing hydrological
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Figure 3. Collection site (site 15) in the Barra do Jua reservoir, Pajet river basin, Pernambuco state — Northeast Brazil, in April 2025. Note some individuals encrusted

at the site. Source: LabEAS (Laboratory for Studies of Semi-Arid Waters — IFPB).

connectivity and the species’ spread. However, the invasion pathway
cannot be determined from the present data. Alternative dispersal
vectors, including boats, fishing equipment, and other forms of human-
mediated transport, may also contribute to the spread of the species
(Belzetal., 2012; Oliveira et al., 2015; Boltovskoy et al., 2025). During
field activities, local residents and boatmen informally reported that
the species became noticeable only after the opening of the water
passage system from PISF. Although these observations were not
collected through a structured survey and cannot be considered evidence
of'the invasion pathway, they provide additional contextual information
regarding the recent appearance of the species in the area.

Following arrival, the establishment of L. fortunei is facilitated
by a combination of biological and ecological traits that enable
population persistence under a wide range of environmental conditions.
The species produces planktonic larvae of very small size (approximately
80—-120 pm), which disperse passively through the water column
and can be readily transported through reservoirs, canals, and water
intake systems (Cataldo & Boltovskoy, 2000). Previous studies have
shown that L. fortunei can also thrive in artificial water channels
characterized by low dissolved oxygen concentrations and high flow
rates, reflecting its high physiological tolerance and ecological plasticity.
In addition, its opportunistic life-history strategy, marked by rapid sexual
maturation and high reproductive rates, favours successful establishment
even in highly altered environments (Darrigran & Damborenea, 2015;
Zhang et al., 2022; Xiao et al., 2025).

Although the present study did not directly evaluate ecological or
economic impacts, the establishment of L. fortunei may represent a
future challenge for water infrastructure and aquatic ecosystems in the
region. Previous studies have documented biofouling problems in water
supply and energy-generation systems, as well as ecological effects
associated with changes in plankton communities, nutrient cycling, and
benthic habitats (Boltovskoy & Correa, 2015; Adelino et al., 2021; Liu
et al., 2024; Boltovskoy et al., 2025).

http://www.scielo.br/bn

The occurrence of L. fortunei in the Pajet River basin (Barra do
Jua Reservoir, municipality of Floresta, Pernambuco State) is
approximately 217 km from the Paraiba River basin, highlighting the
possibility for further range expansion in northeastern Brazil. Given
the species’ high dispersal capacity and the increased hydrological
connectivity between basins facilitated by the PISF, maintaining
continuous monitoring of the interconnected reservoirs and water
transfer infrastructure is crucial. Although this study does not
demonstrate that the water transfer canals are the primary invasion route,
these structures represent strategic monitoring sites, as they connect
multiple reservoirs and facilitate water movement between basins.
Future studies documenting the occurrence of L. fortunei throughout
the PISF network will help clarify the role of water transfers in the
regional spread of the species.

Early detection and spatial documentation of invasive species
distributions are essential for guiding monitoring programs, informing
risk assessments, and prioritizing control efforts. At present, state-level
water quality monitoring programs predominantly emphasize physical
and chemical variables and cyanobacterial parameters, while biological
assessment of mollusk communities is generally not included.
Incorporating systematic monitoring of invasive mollusks into these
programs, ideally involving the local community to ensure more regular
and effective surveillance, would substantially strengthen early-warning
capacity and improve regional invasion management.

Conclusion

The detection of established populations at multiple sites indicates
that the species has successfully colonized the reservoir and is currently
in an early phase of spatial expansion. The observed association with
specific environmental conditions suggests that suitable habitats within
the reservoir and connected systems may facilitate continued spread.
Management plans should prioritize containment strategies to prevent

https://doi.org/10.1590/1676-0611-BN-2026-1909
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the expansion of the species within the invaded system and its spread to
neighboring watersheds. This challenge requires interinstitutional and
interstate planning, involving water and environmental management
agencies from all river basins connected to the Sdo Francisco River
system. Future research should include population dynamics and habitat
suitability modeling to predict local environmental conditions that favor
the arrival, establishment, and subsequent expansion of L. fortunei. Such
predictive approaches are essential for improving risk assessments,
supporting proactive management strategies, and optimizing monitoring
efforts across connected river basins.
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