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Abstract: Biological invasions are becoming serious environmental problems. In several records, they 
cause irreparable damage to biodiversity. This job is about a short review on the current state of expan-
sion of the species Ceratium furcoides (Levander) Langhans 1925 in Brazil, based on what has already 
been published. The species has now been recorded in several rivers and reservoirs from at least six 
of the 26 states. The occurrence of high densities in Brazil is always linked to high temperatures, whi-
ch is an aggravating factor for our country. Effective limnological monitoring is needed to identify and 
seek measures to address such problems as soon as possible, as well as correlations studies of cellular 
densities of C. furcoides with abitotic parameters such as temperature, pH, salinity, levels of nitrogen 
compounds and phosphates.
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Distribuição Geográfica do Dinoflagelado Exótico de Água Doce Ceratium 
furcoides (Levander) Langhans 1925 no Brasil 

Resumo: Invasões biológicas estão se tornando graves problemas ambientais. Em diversos registros, 
causam danos irreparáveis a biodiversidade. Esse trabalho se trata de uma revisão curta sobre o atual 
estado da expansão do táxon Ceratium furcoides (Levander) Langhans 1925 no Brasil, com base no que 
já foi publicado. Atualmente a espécie já foi registrada em vários rios e reservatórios, em pelo menos 
seis dos 26 estados do país. A ocorrência de altas densidades no Brasil está sempre vinculada as al-
tas temperaturas, o que é um agravante para nosso país. Necessita-se de monitoramento limnológico 
eficiente, para identificar e buscar medidas que sanem tais problemáticas o quanto antes, bem como 
estudos de correlação de densidades celulares de C. furcoides com parâmetros abitóticos, como tempe-
ratura, pH, salinidade, níveis de compostos nitrogenados e fosfatados. 

Palavras-chave: distribuição espacial, ecologia, espécies exóticas, limnologia
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The growing record of biological invasions, 
linked to climate change, are becoming a prevai-
ling situation worldwide, causing serious threats 
to biodiversity (Vitousek et al., 1997; Moro et al., 
2012; Traveset & Richardson, 2014). Anthropo-
genic activities have averaged 30% of the native 
flora of most of the global regions in recent deca-
des (Heywood, 1989). The success of introduced 
organisms depends on some factors, including 
their ability to survive under unfavorable condi-
tions as well as their adaptability to the new en-
vironment (Baker & Stebbins, 1965). 

The dynamics of continental aquatic ecosys-
tems lead to unperceived dispersal of invaders, 
resulting in short and medium-time problems 
(Nentwig, 2007; Zaburlín et al., 2016). Phyto-
plankton makes up the base of the food chain by 
converting inorganic matter into protein and lipid 
components, for the most part, and consequently 
a source of energy for subsequent groups (Singh 
& Gu, 2010). For this reason, this is one of the 
first communities to be affected by changes in 
the physical and chemical parameters.

Dinoflagellates are algae that have two flage-
lla, although some do not, and relatively low in 
continental environments, it is estimated that no 
more than 220 species (Bellinger & Sigee, 2010). 
Ceratium Schrank 1793 are asymmetric and so-
litary microalgae, having only six species in con-
tinental waters worldwide (Popovský & Pfiester, 
1990) and an exotic species registered in Bra-
zil, which is expanding (Santos-Wisniewski et al., 
2007). Ceratium furcoides (Levander) Langhans 
1925 may produce harmful effects on water, such 
as unpleasant taste and bad smell. Eventually, 
this situation has an impact on local communi-
ties, especially in areas with water supply pro-
blems. These negative effects may make it im-
possible to consume, depending on the intensity 
(Matsumura-Tundisi et al., 2010; Cavalcante et 
al., 2013).

The present job intends to explain a critical 
analysis of the status as well as perspectives, 
both for the academy and for governmental en-
tities, based on what has already been published 
about the specie C. furcoides in Brazil.  This paper 
does not intend to be an exhaustive review of the 
literature, but rather an additional update to the 
published works that record the occurrence of C. 
furcoides in Brazilian aquatic bodies. In addition, 
this article describes the importance of conserva-
tion practices in environments that aim to main-
tain freshwater ecosystems.

History and Geographical Expansion - 
Freshwater species of the genus Ceratium oc-
cur in many temperate and subtropical areas of 
the world, from cold waters from Asia to South 
America (Pandeirada et al., 2013, Napiórkowska-
-Krzebietke 2014). C. furcoides (Fig. 1) were 
recorded in the last two decades showing an

Fig. 1. Ceratium furcoides (Levander) Langhans. Image in 
optic microscopy.

invasive behavior and a rapid colonization in the 
southern part of America; it is emphasized that 
both species are not native to the inland waters of 
this continent (Cavalcante et al., 2013; Zaburlín 
et al., 2016).

In most cases, the occupation of C. furcoides 
occurred in environments not inhabited by the 
genera and later, replaced the population of C. hi-
rundinella species, thus pointing to an ecological 
succession (Boltovskoy et al., 2013). C. furcoides 
was recorded for the first time in South America 
in Colombia (Ramírez-R et al., 2005), later regis-
tered for the first time in Brazil, in the state of 
Minas Gerais (Santos-Wisniewski et al., 2007). 	

The species has now been recorded in rivers 
and reservoirs of several aquatic bodies in at least 
six of the twenty-six states of Brazil (Tab. 1). 

Species that make up this genus rarely cons-
titute zooplankton food (Santer, 1996). This low 
pressure herbivory is due to its relative mobility 
(Santos-Wisniewski et al., 2007), low nutritional 
value (Williamson, 1984) and its size (Pollingher, 
1987).

Occurrence of high densities in Brazil are al-
ways linked to high temperatures (Santos-Wis-
niewski et al., 2007; Jati et al., 2014). However, 
the species is able to withstand low temperatu-
res, up to 1°C, allowing its continuous dispersion 
in several lakes here. Transposition work and ina-
dequate management works in water quality mo-
nitoring, in existing cases, contribute to its conti-
nued expansion. 

The presence of C. furcoides may be linked 
to the resistance of their cysts. These are on the 
sediment surface of the reservoirs, and can be 
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suspended by the mixing effect in periods of rainy 
(Sestro et al., 2013, Moreira et al., 2015), thus 
showing that the presence of C. furcoides coinci-
des with rainy seasons (Gil et al., 2012).

Future Perspectives - Several factors are 
associated with species dispersal and may con-
tribute positively to invasion success. Some stu-
dies show that the blooms of C. furcoides have 
a strong relation with high temperatures, a wor-
rying factor, since in the scenario of global tem-
perature rise, the occurrence of these blooms 
would become more and more frequent.

Efficient limnological monitoring are needed 
to identify and seek measures to address such 
problems as soon as possible. A possible solu-
tion to avoid the expansion and domination of the 
species in aquatic bodies, would be the introduc-
tion of species of copepados, in advanced stage 
of life (Brandl & Fernando, 1979). The introduc-
tion of zooplankton would also serve as a source 
of natural food for the ichthyological community 
present in the environment - since the fishery 
activities are still frequent in Brazilian lakes and 
reservoirs.

Studies of correlation between densities of C. 
furcoides and abiotic parameters, as temperatu-
re, salinity, pH, ammonia, nitrite, phosphate and 
others, need to be performed more frequently, 
especially in the Brazilian semiarid region, where 
the water issue is strongly impacted, so that new 
aquatic bodies do not become unviable for antro-
pic exploration. In addition, this silent expansion 
of C. furcoides presents serious risks to the com-
mitment of native phytoplankton.
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Tab. 1. Locations of occurrence, state and study area, of Ceratium furcoides (Levander) Langhans in the 
Brazil. 
 

State Study area Reference 

Pernambuco 
Capibaribe bay Macedo, 2016 

Cachoeira II reservoir Oliveira, 2018 

Bahia 

Sobradinho reservoir 

Oliveira et al., 2016 Itaparica reservoir 

Paulo Afonso reservoir 

Minas Gerais 

Furnas reservoir Santos-Wisniewski et al., 2007 

Sub-basin of the Sapucai and Grande 
river Silva et al., 2012 

Lagoa seca lake Moreira et al., 2016 

São Paulo Billings reservoir Matsumura-Tundisi et al., 2010 

Paraná 

Sampling by Companhia Paranaense 
of Energy (COPEL) Cavalcante et al., 2013 

Paraná river Jati et al., 2014 

Rio Grande do Sul 

Sampling by Companhia 

Riograndense de Saneamento 
(CORSAN) 

Cavalcante et al., 2013 

Itaúba reservoir Cassol et al., 2014 

Maestra and Faxial reservoir Cavalcante et al., 2016 
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