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Abstract

Limnoperna fortunei (Dunker 1857) is a species of mytilid mollusk popularly known as the “golden mussel”.
Native to Southeast Asia, L. fortunei was introduced into Brazilian waters via ballast water in the 1990s and,
due to its biological and ecological characteristics, found a favorable environment for its proliferation in the
country. In the Brazilian scientific literature, records of L. fortunei are well documented, as well as the
environmental and economic impacts caused by the species. In this context, we record the first occurrence of
L. fortunei for the Brazilian Amazon region. The record occurred in August 2023 at seven collection points in
the Tocantins River, with a maximum density found of 88.0 individuals/m?, average anteroposterior length of
8.20+2.27 mm, ranging from 4.40 mm to 14.20 mm. The data presented in this study enables the mobilization
of researchers and responsible bodies to create methodologies aimed at monitoring the species in the Tocantins
River and adjacent rivers.

Key words: Amazon region, invasive species, bivalve mollusc, mussels.

Resumo - Nova bioinvasao na Amazonia: primeiro registro do mexilhao dourado Limnoperna
Sfortunei (Dunker 1857) no rio Tocantins (Amazonia Oriental)

Limnoperna fortunei (Dunker 1857) é uma espécie de molusco mytilideo conhecido popularmente “mexilhao-
dourado”. Nativo do sudeste asiatico, a introdugdo de L. fortunei em aguas brasileiras ocorreu via agua de
lastro na década de 1990 e, devido as caracteristicas biologicas e ecoldgicas, encontrou no pais um ambiente
favoravel a sua proliferagdo. Na literatura cientifica, os registros de L. fortunei sdo bem documentados, bem
como os impactos ambientais ¢ econdmicos causados pela espécie. Neste contexto, registramos a primeira
ocorréncia de L. fortunei para a regido amazonica brasileira. O registro ocorreu em agosto de 2023 em sete
pontos de coleta no rio Tocantins, com densidade méaxima encontrada de 88,0 individuos/m?, comprimento
anteroposterior médio de 8,20+£2,27 mm, variando de 4,40 mm a 14,20 mm. Os dados apresentados neste
estudo possibilitam a mobilizacdo de pesquisadores e Orgdos responsaveis a fim de criar metodologias
objetivando um monitoramento da espécie no rio Tocantins e nas areas adjacentes.

Palavras-chave: Regido amazonica, espécie invasora, molusco bivalve, mexilhdes.

Resumen - Nueva bioinvasion en la Amazonia: first record of the golden mussel Limnoperna
fortunei (Dunker 1857) in the Tocantins River (Eastern Amazon)

Limnoperna fortunei (Dunker 1857) es una especie de molusco mitilido conocido popularmente como
“mejillon dorado”. Originaria del Sudeste Asiatico, la introduccion de L. fortunei en aguas brasilefias ocurrid
a través del agua de lastre en la década de 1990 y, debido a sus caracteristicas bioldgicas y ecologicas, encontrod
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un ambiente favorable para su proliferacion en el pais. En la literatura cientifica brasilena, los registros de L.
fortunei estan bien documentados, asi como los impactos ambientales y econdmicos causados por la especie.
En este contexto, registramos la primera aparicion de L. fortunei en la region amazonica brasilena. El registro
ocurrio en agosto de 2023 en siete puntos de colecta del rio Tocantins, con una densidad maxima encontrada
de 88,0 individuos/m?, longitud anteroposterior promedio de 8,20+2,27 mm, variando de 4,40 mm a 14,20
mm. Los datos presentados en este estudio permiten movilizar investigadores y drganos responsables para
crear metodologias dirigidas al monitoreo de las especies en el rio Tocantins y rios adyacentes.

Palabras clave: Amazonia, especies invasoras, moluscos bivalvos, mejillones.

Introduction

Limnoperna fortunei (Dunker 1857) It is a species of mollusk belonging to the Mytilidae family, popularly
known as the “golden mussel”. Native to Southeast Asia, the introduction of L. fortunei into South America
occurred through the estuary of the Rio de La Plata (Argentina) due to transoceanic ships that traded with
Southeast Asia (Mansur, Richinitti, & Santos, 1999). Currently, L. fortunei is present in water bodies in
Argentina, Bolivia, Brazil, Paraguay and Uruguay (Miyahira et al., 2024), in Brazilian waters, its first record
occurred via ballast water in the 1990s (Mansur, Richinitti, & Santos, 1999). In this context, Lucia, Darrigran,
and Gregoric (2022) mention that this species is one of the main invaders recorded in the South American
region.

Due to its biological and ecological characteristics, it found a favorable environment for its proliferation in
the country (Bertdo et al., 2021; Mansur et al., 2003; Morton, 1977). These characteristics allow L. fortunei to
grow on both natural and artificial substrates (e.g. pipes and reservoir installations, ports, bridges, vessels,
etc.), which allows high densities of individuals (Mansur et al., 2012; Oliveira et al., 2006; Santos, Mansur, &
Wiirdig, 2008).

In the scientific literature, records of L. fortunei are well documented, as well as the environmental and
economic impacts caused by the species (Avila-Simas et al., 2019; Ayroza et al., 2019; Miyahira et al., 2024;
Paula et al., 2021; Rosa et al., 2023; Santos & Souza, 2022). Furthermore, several control measures were
sufficient to prevent the spread of the golden mussel (Bertao et al., 2021; Santos & Souza, 2022) and new
records are constantly reported (Miyahira et al., 2024). In this context, environmental agencies responsible for
monitoring are constantly establishing control measures for this species, such as Portaria Ibama n°3.639/2018
which approved the “Plano Nacional de Prevengdo, Controle e Monitoramento do Mexilhdo-dourado
(Limnoperna fortunei) no Brasil” (Ibama, 2020).

In this sense, it is understood that the bioinvasion of mollusks (bivalves and gastropods) in the Amazon
region is a serious problem to be debated, mainly due to the numerous species already recorded for the region
(Barros, Santos, & Chagas, 2022; Beasley, Tagliaro, & Figueiredo, 2003; Pimpao & Martins 2008; Poleze &
Callil, 2015). Thus, the present study aims to record the first occurrence of the golden mussel Limnoperna
fortunei in the Amazon region.

Material and Methods

The study area is located on the Tocantins River, which together with the Araguaia River forms the
Tocantins Basin, which extends for 2,500 km and has a drainage area of 767,000 km?. The Tocantins River has
its source in the state of Goias and flows into the Para River (the estuary of the Amazon River), at a distance
of 200 km from the Atlantic Ocean (Mérona, 1986/87).

The sampling points were delimited in the coastal region of the municipality of Maraba, state of Para, where
18 collection points were established. In the present study, two sampling methodologies were applied to collect
macrobenthos: qualitative and quantitative. In the qualitative sampling, a D-net (250 um mesh size) was used
in active collection, in environments with depths of up to 50 cm and with substrate formed by stone and/or
gravel, leaf litter, twigs, etc. The samples were stored in plastic bottles (500 ml), labeled and fixed in 4%
formaldehyde. In the quantitative sampling, a Van Venn grab (area 0.0682 m?) was used, with only 1 replicate
collected at each sampling station, both on the banks and in the middle of the Tocantins River. The quantitative
samples collected were stored in plastic bags and fixed in 38% formaldehyde.

In the laboratory, the samples were washed in running water using sieves with a mesh size of 0.5 mm. After
washing, the macrobenthos were separated by similarity of morphotypes and quantified. The taxonomy was
confirmed after comparison with specific literature (Mansur & Pereira, 2006; Mansur et al., 2012; Pereira,
Mansur, & Pimpéo, 2012; Simone, 2006).
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In order to obtain preliminary data on the golden mussel population, the population density — number of
individuals collected per square meter (m?) of sampled area — was determined based on quantitative sampling.
In addition, biometric characterization was performed by measuring the anteroposterior length of the mussels,
as Barros, Santos, and Chagas (2020), with the aid of a digital caliper (accuracy 0.01 mm). Subsequently, the
mussels were grouped into length classes of 1 mm.

Results and discussion

In total, 32 individuals of L. fortunei (Figure 1) were found in August 2023, in the Tocantins River. After
taxonomic confirmation from external and internal morphological characteristics of the shell, the individuals
found were deposited in the Malacological Collection of the UFRA Zoology Museum (MUFRA) with vouchers
MZUFRA 1374, MZUFRA 1399, MZUFRA 1410, MZUFRA 1418, MZUFRA 1425, MZUFRA 1431,
MZUFRA 1444 and MZUFRA 1459.

Figure 1. Specimen of golden mussel Limnoperna fortunei found in the Tocantins River. Scale: 1,0 mm.

In total, mussels were found at seven of the 18 collection points in the Tocantins River (Figure 2), with an
average density ranging from 14.7 to 88.0 individuals/m?. The maximum density found, as well as the largest
individual recorded, suggests that colonization in the region is recent. This is an indication already reported by
several authors, such as, Mansur et al. (2003) who recorded low densities initially (November 1999) in Lake
Guaiba and Laguna dos Patos, Rio Grande do Sul, with an increase in the following months (27,275
individuals/m? in April 2000), reaching 100,000 individuals/m? in January 2001. In the Brazilian scientific
literature, the highest reported density is 291,028 individuals/m? found in the pipes of the Xingo reservoir, in
Alagoas, northeastern Brazil (Santos & Souza, 2022).

The mussels had an average anteroposterior length of 8.20+£2.27 mm, with 4.40 mm and 14.20 mm being
the smallest and largest individuals found, respectively. In total, the individuals belonged to 10 length classes,
with the majority (84.3%, N=27 individuals) being between 5 and 10 mm in size (Figure 3). Studies on mussel
growth are scarce, but Darrigran (2002) indicates that L. fortunei has great reproductive power and rapid
growth, and can have three settlements throughout the year (Morton, 1977). In his study, Santos, Mansur, and
Wiirdig (2008) found that L. fortunei grew an average of 11.63 mm (minimum of 4.40 mm and maximum of
29.97 mm) in one year, well below the 20 mm reported by Goto (2002) at Velvet Beach — Japan.

In the scientific literature, records of L. fortunei are well documented, with the last record of the species
occurring in the Paraiba do Sul River, located in the state of Rio de Janeiro (Miyahira et al., 2024). In this
study, the authors carried out an extensive bibliographic review of records of L. fortunei in Brazilian
continental waters and showed that, to date, there were no records for the North region, nor for the Amazon
region (Figure 2). Furthermore, Barbosa et al. (2018) carried out simulations for the years 2030-2050 and
predicted a high risk of invasion in the north and northeast of Brazil. However, the present study confirms that
the invasion occurred well before projected.
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Figure 2. Location map of records of the golden mussel Limnoperna fortunei in the Tocantins River, State of Para
(Eastern Amazon) (0) and records in other Brazilian regions available at Miyahira et al. (2024) ().
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Figure 3. Anteroposterior length classes of golden mussel Limnoperna fortunei collected in the Tocantins River, Para

State (Eastern Amazon).

The environmental impacts caused by the presence or high density of mussels are numerous, such as on
aquatic habitats, macrophytes and periphyton, planktonic organisms, benthic fauna, ichthyofauna, water

quality and the trophic chain as a Whole (Avila-Simas et al., 2019; Bertdo et al., 2021; Miyahira et al., 2024;

Oliveira et al., 2006; Santos & Souza, 2022). In addition, it causes economic impacts, including on energy

generation and reservoirs, water collection and treatment, aquaculture and fishing, navigation and waterways,
irrigation and tourism (Ayroza et al., 2019; Paula et al., 2021; Rosa et al., 2023; Santos & Souza, 2022). Several
vectors associated with human activities (e.g., navigation, aquaculture, biological sampling, etc.) and natural
vectors (e.g., migratory fish, connectivity between basins, macrophytes, birds, etc.) are related to the dispersal
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of the golden mussel, but little is known about the effective contribution of each of them. Several prevention
methodologies are known (Ibama, 2020; Santos & Souza, 2022), but there is no effective measure in the
literature for eradicating this invasive species. The main control actions are those that involve monitoring the
species from its first record in a given basin (Andrade, Razzolini, & Baggio, 2021; Ribolli et al., 2021).
Therefore, mussel records are essential as they make it possible to predict and monitor new infestations, as
well as assess the possible impacts generated by their infestation.

Conclusion

This study presents the first record of the golden mussel in the Amazon region. The record occurred in the
Tocantins River, with densities of up to 88.0 individuals/m? and anteroposterior length of up to 14.20 mm. This
record of the species in the region is extremely important and worrying, since projections estimated that the
species would reach the Amazon region from 2030 onwards.

The data presented in this study will enable researchers and responsible agencies to mobilize in order to
create methodologies aimed at monitoring the species in the Tocantins River. Furthermore, the experiences of
monitoring measures with the same objective, as well as the results of studies carried out in other Brazilian
regions, will assist in the development of preventive initiatives. In addition, we recommend that studies be
carried out on the dispersal of larvae, ecology and population dynamics of the species, focusing on the
environmental characteristics of Amazonian rivers, among others.

References

Andrade, P. D. B., Razzolini, E. & Baggio, R. A. (2021). I See Golden Mussel! They are Everywhere!
Environmental DNA Supports Widespread Dissemination of Limnoperna fortunei in Hydrographic Basins
in the Parana State, Brazil. Brazilian Archives of Biology and Technology, 64(spe).
https://doi.org/10.1590/1678-4324-75years-2021210149

Avila-Simas, S., Morato, M. M., Reynalte-Tataje, D. A., Silveira, H. B., Zaniboni-Filho, E. & Normey-Rico,
J. E. (2019). Model-based predictive control for the regulation of the golden mussel Limnoperna fortunei
(Dunker, 1857). Ecological Modelling, 406, 84-97. https://doi.org/10.1016/j.ecolmodel.2019.05.010

Ayroza, D. M. M. R., Carmo, C. F., Camargo, A. F. M., Oliveira, M. D. & Petesse, M. L. (2019). Net cages
enhance golden mussel (Limnoperna fortunei) larval density and condition factor. Freshwater Biology,
64(9), 1593-1602. https://doi.org/10.1111/fwb.13355

Barbosa, N. P. U., Ferreira, J. A., Nascimento, C. A. R., Silva, F. A., Carvalho, V. A., Xavier, E. R. S., . ..
Cardoso, A. V. (2018). Prediction of future risk of invasion by Limnoperna fortunei (Dunker, 1857)
(Mollusca, Bivalvia, Mytilidae) in Brazil with cellular automata. Ecological Indicators, 92, 30-39.
https://doi.org/10.1016/j.ecolind.2018.01.005

Barros, M., Santos, W. & Chagas, R. A. (2022). Bioinvasao de Melanoides tuberculata (MULLER, 1774) na
regido Amazonica: novo registro e status de distribuicdo. Acta of Fisheries and Aquatic Resources, 10(1),
54-59. http://dx.doi.org/10.46732/actafish.2022.10.1.54-59

Barros, M. R. F., Santos, W. J. P. & Chagas, R. A. (2020). Morphometry and shell shape stabilization indicator
(IEF) of the mussel Mytella charruana (d'Orbigny, 1842) (Bivalvia, Mytilidae). Biota Amazénia, 10(1), 31-
34. http://dx.doi.org/10.18561/2179-5746/biotaamazonia.vl0Onlp31-34

Beasley, C. R., Tagliaro, C. H. & Figueiredo, W. B. (2003). The occurrence of the asian clam Corbicula
fluminea in the lower amazon basin. Acta Amazonica, 32(2), 317-324.

Bertao, A. P. S., Leite, R. V. V., Horodesky, A., Pie, M. R., Zanin, T. L., Netto, O. S. M. & Ostrensky, A. (2021).
Ecological interactions between invasive and native fouling species in the reservoir of a hydroelectric plant.
Hydrobiologia, 848(21), 5169-5185. https://doi.org/10.1007/s10750-021-04706-7

Darrigran, G. (2002). Potential Impact of Filter-feeding Invaders on Temperate Inland Freshwater
Environments. Biological Invasions, 4(1), 145-156. http://dx.doi.org/10.1023/A:1020521811416

Goto, Y. (2002). Behavior of nuisance mussel, Limnoperna fortunei, in water supply facilities. Water science
and Technology, 46(11-12), 45-50.

Actapesca (2025), 22, 55-61 DOI 10.46732/Actafish.22.55-61


https://doi.org/10.1590/1678-4324-75years-2021210149
https://doi.org/10.1016/j.ecolmodel.2019.05.010
https://doi.org/10.1111/fwb.13355
https://doi.org/10.1016/j.ecolind.2018.01.005
http://dx.doi.org/10.46732/actafish.2022.10.1.54-59
http://dx.doi.org/10.18561/2179-5746/biotaamazonia.v10n1p31-34
https://doi.org/10.1007/s10750-021-04706-7
http://dx.doi.org/10.1023/A:1020521811416

Chagas et al., 2025 lm

Ibama. (2020). Plano nacional de prevengdo, controle e monitoramento do mexilhdo-dourado (Limoneperna
fortunei) no Brasil. Brasilia, DF: IBAMA.

Lucia, M., Darrigran, G. & Gregoric, D. E. G. (2022). The most problematic freshwater invasive species in
South America, Limnoperna fortunei (Dunker, 1857), and its status after 30 years of invasion. Aquatic
Sciences, 85(1), 5. http://dx.doi.org/10.1007/s00027-022-00907-x

Mansur, M. C. D. & Pereira, D. (2006). Bivalves limnicos da bacia do rio dos Sinos, Rio Grande do Sul, Brasil
(Bivalvia, Unionoida, Veneroida e Mytiloida). Revista brasileira de zoologia, 23(4), 1123-1147.

Mansur, M. C. D., Richinitti, L. M. Z. & Santos, C. P. (1999). Limnoperna fortunei (Dunker, 1857) molusco
bivalve invasor na bacia do Guaiba, Rio Grande do Sul, Brasil. Biociéncias, 7(2), 147-149.

Mansur, M. C. D., Santos, C. P., Darrigran, G., Heydrich, 1., Callil, C. T. & Cardoso, F. R. (2003). Primeiros
dados quali-quantitativos do mexilhdo-dourado, Limnoperna fortunei (Dunker), no Delta do Jacui, no Lago
Guaiba e na Laguna dos Patos, Rio Grande do Sul, Brasil ¢ alguns aspectos de sua invasdo no novo
ambiente. Revista brasileira de zoologia, 20(1), 75-84.

Mansur, M. C. D., Santos, C. P, Pereira, D., Paz, I. C. P., Zurita, M. L. L., Rodriguez, M. T. R., . . . Bergonci,
P. E. A. (2012). Moluscos limnicos invasores no Brasil: biologia, prevengdo e controle. Porto Alegre: Redes
Editora.

Mérona, B. (1986/87). Aspectos ecoldgicos da ictiofauna no Baixo Tocantins. Acta Amazonica, 16/17(inico),
109-124.

Miyabhira, 1. C., Neves, R. A. F., Rocha, R. J. S., Branco, C. W. C. & Santos, L. N. d. (2024). A new basin, a
new river, a new home — the introduction of Limnoperna fortunei (Dunker, 1857) in Paraiba do Sul basin
and its potential consequences to the most important basin for water supply in Southeast Brazil.
Biolnvasions Records, 13(3), 799-814. https://doi.org/10.3391/bir.2024.13.3.18

Morton, B. (1977). The population dynamics of Limnoperna fortunei (Dunker 1857)(Bivalvia: Mytilacea) in
Plover Cove Reservoir, Hong Kong. Malacologia, 16(1), 165-182.

Oliveira, M. D., Takeda, A. M., Barros, L. F., Barbosa, D. S. & Resende, E. K. (2006). Invasion by Limnoperna
fortunei (Dunker, 1857) (Bivalvia, Mytilidae) of the Pantanal Wetland, Brazil. Biological Invasions, 8(1),
97-104. https://doi.org/10.1007/s10530-005-0331-0

Paula, R. S., Reis, M. P., Andrade, G. R., Souza, C. C., Cardoso, A. V., & Jorge, E. C. (2021). A Case for the
Continued Study of the Golden Mussel Invasion of Brazil: Efficient Detection and Containment
of Limnoperna fortunei (Dunker, 1857) Dispersion Involves Multiple Approaches and Different Actors.
Oceanography & Fisheries Open access Journal, 13(4). https://doi.org/10.19080/0f0aj.2021.13.555868

Pereira, D., Mansur, M. C. D. & Pimpdo, D. M. (2012). Identifica¢do e diferenciagdo dos bivalves limnicos

invasores dos demais bivalves nativos do Brasil. In M. C. D. Mansur, C. P. Santos, D. Pereira, I. C. P. Paz,
M. L. L. Zurita, M. T. R. Rodriguez, M. V. Nehrke, & P. E. A. Bergonci (Eds.), Moluscos limnicos invasores
no Brasil: biologia, prevengdo e controle (pp. 75-94). Porto Alegre: Redes Editora.

Pimpao, D. M., & Martins , D. S. (2008). Ocorréncia do molusco asidtico Corbicula fluminea (Miiller, 1774)
(Bivalia, Corbiculidae) no baixo rio Negro, Amazdnia central. Acta Amazonica, 38(3), 589-592.
Poleze, M. & Callil, C. T. (2015). Bivalvia, Cyrenidae, Corbicula fluminea (Miiller, 1774): new record, density,
and population structure in the Teles Pires River, northern Mato Grosso, Brazil. Check List, 11(4), 1-5.
Ribolli, J., Cassol, S., Silva, S. H., Zaniboni Filho, E., Zacchi, F. L., Mattos, J. J., . . . Nufier, A. P. O. (2021).
Optimized and validated protocol to the detection of the invasive bivalve Limnoperna fortunei from eDNA
plankton samples. Acta Limnologica Brasiliensia, 33. https://doi.org/10.1590/52179-975x7620

Rosa, D. M., Monteiro, A. B., Faria, L. D. B. & Pompeu, P. S. (2023). The influence of non-native invertebrate
species in the food web structure of two Neotropical reservoirs. Aquatic Invasions, 18(2), 277-293.
https://doi.org/10.3391/a1.2023.18.2.103850

Santos, A. M. E. S. & Souza, R. F. M. (2022). Limnoperna fortunei: impactos ¢ medidas de controle no

abastecimento de dgua no sertdo alagoano. Revista Ibero-Americana de Ciéncias Ambientais, 13(4), 108-
117. https://doi.org/10.6008/cbpc2179-6858.2022.004.0010

Actapesca (2025), 22, 55-61 DOI 10.46732/Actafish.22.55-61


http://dx.doi.org/10.1007/s00027-022-00907-x
https://doi.org/10.3391/bir.2024.13.3.18
https://doi.org/10.1007/s10530-005-0331-0
https://doi.org/10.19080/ofoaj.2021.13.555868
https://doi.org/10.3391/ai.2023.18.2.103850
https://doi.org/10.6008/cbpc2179-6858.2022.004.0010

Chagas et al., 2025

Santos, C. P., Mansur, M. C. D. & Wiirdig, N. L. (2008). Variagdes no comprimento dos individuos de uma
populagao do mexilhdo dourado, Limnoperna fortunei (Mollusca: Bivalvia: Mytilidae), ao longo do ano,
na Praia do Veludo, Lago Guaiba, Rio Grande do Sul, Brasil. Revista brasileira de zoologia, 25(3), 389-
396.

Simone, L. R. L. (2006). Land and Freshwater Molluscs of Brazil: EGB, Fapesp, Sao Paulo.

Como citar o artigo:

Chagas, R.A., Barros, M.R.F, Montelo, D.J. & Santos, W.J.P. (2025). New bioinvasion in the Amazon: first record of the
golden mussel Limnoperna fortunei (Dunker 1857) in the Tocantins River (Eastern Amazon). Actapesca, 22, 55-61.

Actapesca (2025), 22, 55-61 DOI 10.46732/Actafish.22.55-61



