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Abstract

This study aims to analyse the influence of a cascade of reservoirs on the density, richness and functional groups of 
phytoplankton in the Contas River, a tropical river of Brazil. This river has two dams along its course, forming the 
Pedra and Funil reservoirs. Samples were collected over three consecutive years (Dec., 2007 to Dec., 2010) at 28 
sampling stations along the river. We identified 198 species and the stretches downstream from the reservoirs showed 
greater richness. Chlorophyceae, followed by Bacillariophyceae and Cyanophyceae were the dominant groups and 
highest density was recorded during the rainy season. Overall, a longitudinal pattern in algal densities was found for 
both seasons, with the lowest values recorded in sections of the Pedra and Funil reservoirs and the highest densities in 
the downstream sections. Nine functional groups were identified (C, F, J, MP, S1, Sn, Td, Y, Ws); of these, F and J 
grouped the species with the highest relative abundance during the dry season, while the S1 group, represented by the 
cyanobacterium Planktothrix agardhii, was dominant in the rainy season. The present study showed a high longitudinal 
variation in the phytoplankton richness and density, attributed to the hydrological change between the lotic and lentic 
stretches. Furthermore, the effects of the cascade of reservoirs on phytoplankton, such as reduced density, increased 
richness and changes in algal associations, were strongly influenced by habitat heterogeneity found in this environment, 
as well as the rainfall in the region.
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O papel da cascata de reservatórios e da sazonalidade na  
variação da estrutura fitoplanctônica em um rio tropical

Resumo

Este estudo tem como objetivo analisar a influência da cascata de reservatórios sobre a riqueza, a densidade e os grupos 
funcionais do fitoplâncton em um rio tropical, o Rio de Contas, Bahia, Brasil. Este rio apresenta dois barramentos ao 
longo do seu curso, os Reservatórios de Pedra e Funil. As coletas foram realizadas durante três anos consecutivos (2007 
a 2010), compreendendo os períodos seco (dezembro e março) e chuvoso (junho e setembro), em 28 estações. Foram 
identificadas 198 espécies fitoplanctônicas, sendo observada maior riqueza nos trechos a jusante dos reservatórios. 
Chlorophyceae, seguida pelas Bacillariophyceae e Cyanophyceae, foram os grupos dominantes. Maior densidade 
foi registrada durante o período chuvoso, com 630.388 org.L-1, enquanto, no período seco, foi de 233.121 org.L–1. 
De maneira geral, foi verificado que houve um padrão longitudinal nas densidades das algas em ambos os períodos 
sazonais, tendo os menores valores sido registrados nos trechos que correspondem aos Reservatórios de Pedra e Funil 
e as maiores densidades, nos trechos a jusante. Nove grupos funcionais foram identificados (C, F, J, MP, S1, Sn, Td, 
Y, Ws); destes, os grupos F e J agruparam as espécies com maiores abundâncias relativas durante o período seco, 
enquanto o grupo S1, representado pela cianobactéria Planktothrix agardhii (Gomont) Anagnostidis & Komárek, foi 
dominante no período chuvoso. O presente estudo mostrou elevada variação longitudinal da riqueza e da densidade, 
variação esta atribuída à mudança hidrológica entre os trechos lóticos e lênticos. Além disso, os efeitos da cascata de 
reservatórios sobre o fitoplâncton – como a redução da densidade, o aumento da riqueza e a mudança das associações 
algais – foram fortemente influenciados pela heterogeneidade de habitats encontrada neste ambiente, assim como pelo 
regime pluviométrico da região.

Palavras-chave: heterogeneidade espacial, grupos funcionais, potamoplâncton, reservatórios, sazonalidade.



Braz. J. Biol., 2013, vol. 73, no. 2, p. 291-298

Moura, AN. et al.

292

1. Introduction

The use of rivers for the construction of reservoirs is a 
common practice with large Brazilian rivers in an attempt 
to meet the growing demand for electricity as well as for 
urban, industrial and agricultural use, including leisure 
and navigation (Rodgher et al., 2005).

Despite the economic and social importance of reservoirs, 
their construction causes marked changes in the basins where 
they are installed, since they disrupt the continuous gradient 
of the river leading to changes in their physical, chemical 
and biological characteristics (Zalocar de Domitrovic et al., 
2007; Nogueira et al., 2010). When a system of reservoirs 
is built consecutively, the upstream reservoirs will affect 
the dynamics of those further downstream, and the set of 
abiotic and biotic factors in the water accumulate until the 
last reservoir receives contributions from all the previous 
water bodies (Barbosa et al., 1999).

The ripple effect can increase when analysing 
biodiversity, or decrease when focusing on some nutrients, 
such as, for example, the tendency for longitudinal 
sedimentation of phosphorus. According to Carol et al. 
(2006), water quality can be enhanced in systems that are 
built in series, since the change of condition from lotic to 
lentic in cascade systems allows the thermal stratification 
of the dam zone. This is reflected in a flow without heat 
loss from the system.

Despite the remarkable longitudinal variation of 
environmental factors in rivers with a cascade of reservoirs, 
the general pattern is still controversial. Part of this 
variability may be related to the increase in heterogeneity 
and complexity that the construction of reservoirs generates 
in a river. As phytoplankton are good indicators of changes 
in environmental conditions and are sensitive to potential 
natural or manmade changes in aquatic ecosystems (Ferreira, 
1991; Padisák, 1993; Mathivanan et al., 2007), they are 
an excellent source for understanding the dynamics of 
ecosystems in series.

Detailed studies of the influence of cascades of reservoirs 
on phytoplankton in Brazil are still scarce (Nogueira et al., 
2010). Tundisi, 1990 and Pômpeo et al., 1998 showed 
the occurrence of diatoms in more lotic stations, being 
replaced by Chlorophyta and cyanobacteria as the water 
became increasingly transparent due to the sedimentation 
of particulate nutrients downstream. Barbosa et al. (1999) 
and Padisák et al. (2000), when studying phytoplankton 
along a series of reservoirs in the Tietê River, found that 
community structure was affected by dams along this river. 
Rodrigues et al. (2009) found that, after the construction 
of the Porto Primavera Dam on the Paraná river, there was 
a change in the composition of phytoplankton combined 
with an increase in phytoplankton densities in the rivers 
Paraná and Bahia, located immediately downstream from 
this reservoir. Nogueira et al. (2010) observed the effects of 
the Paranapanema River on the structure of phytoplankton 
and pointed out that dams had a negative effect on the 
richness of these organisms.

Although most studies of ecosystems in series emphasize 
spatial differences and somehow neglect temporal variability, 
which is often difficult to understand, seasonality plays 
an important role in intrinsic processes of the ecosystem. 
The increase in water level of a river, during the rainy 
season, increases the flow, while allowing the flooding 
of surrounding areas usually leads to isolation of these 
when the water level goes down. The establishment of 
connectivity, as observed in marginal lagoons or by the 
activation of temporary tributaries, provides an input 
of species (Melo and Huszar, 2000; Kudo et al., 2006) 
and within a context of reservoirs in series may have 
a new dimension, because longitudinal differences are 
reflected as ecological barriers for the development of 
taxa (Reynolds et al., 2002). As these authors suggest, it is 
common to have differences in the structure and dynamics 
of communities along the cascade of reservoirs that can 
be explained by these variations.

Therefore, the aim was to analyse the spatial and seasonal 
variations of phytoplankton richness and density along a 
cascade of reservoirs in a tropical river in northeastern 
Brazil. The study evaluated the role of the cascade of 
reservoirs and seasonal variation in the structure of 
phytoplankton in a tropical river, based on the following 
hypothesis: the existence of a cascade of reservoirs and 
seasonality influences the structure of the phytoplankton, 
with increased richness, reduced density and replacement 
of dominant functional groups along the cascade, with the 
onset of the rainy season.

2. Methodology

The Contas River Basin is one of the basins of the 
eastern Atlantic and has a total area of 55,000 km2. It is 
the largest hydrographic basin entirely contained in the 
state of Bahia, extending in an east-west direction for 
about 700 km, connecting three biomes: the Cerrado in 
the Chapada Diamantina (headwater regions), the Caatinga 
in its middle course, and the Atlantic Forest at its lower 
course. Its mouth is located in the town of Itacaré (14° 
18’ S, 39° W).

Fuentes et al., 2010 noted that the Contas River is 
divided into four sections: 1. Pedra Reservoir with rugged 
relief, low occupancy on its margins and no perennial 
tributaries, therefore, a predominantly lentic environment; 
2. Downstream from the Pedra Reservoir dam, characterised 
by the influence of local springs, urban surroundings 
and for receiving domestic and sanitary sewage. It is a 
shallow lotic environment; 3. Funil Reservoir, which is 
predominantly lentic with the presence of many aquatic 
macrophytes, especially Eichornnia sp. and Egeria densa 
Planch and urban surroundings; and 4. Downstream from 
the Funil Reservoir dam to the basin mouth, a lotic stretch 
under the influence of tributaries.

The climate is predominantly hot, with average annual 
temperatures around 18 °C (SEI, 1998). The pluviometric 
regime consists of a rainy season in summer (November, 
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December and January), with peaks in December-January 
and a dry season in winter (June, July and August).

2.1. Collection and data analysis

Samples were collected during three consecutive years 
(Dec., 2007 to Dec., 2010), comprising the dry (December 
to March) and rainy (June to September) seasons, at 28 
sampling stations distributed along different parts of the 
river: stations 1-11, Pedra reservoir stretch; stations 12-18, 
downstream from the Pedra reservoir dam; stations 19-22, 
Funil reservoir; and stations 23-28, downstream from Funil 
reservoir to the basin mouth (Figure 1).

Samples were obtained by vertical integrated hauls 
through the euphotic zone using nets with a mesh of 
25 µm. The extent of the euphotic zone was determined 
with a quantometer LI-COR (mod. 250). Samples were 
collected in different vertical strata, from the limit of the 
euphotic zone to the surface. The phytoplankton samples 
were stored in amber glass bottles of 250 mL and preserved 
with 2% acetic Lugol.

The phytoplanktonic organisms were analysed under 
an optical microscope (Zeiss/ Axioskop) and identified 
to the lowest taxonomic level possible using specialised 
bibliography. To determine the density (org.L–1), we 
followed Utermöhl (1958). The organisms were quantified 
throughout the analysis of a complete transect using an 
inverted microscope Zeiss, model Axiovert 135M, according 
to Weber (1973).

The relative abundance of algal groups and identified 
species was calculated from the ratio of the number of 
different taxa and total taxa in the sample, expressed as a 
percentage, following Matteucci and Colma (1982). The 

species with a relative abundance higher than 10% were 
grouped into different functional groups based on Reynolds 
(1997), Reynolds et al. (2002) and Padisák et al. (2009).

3. Results

The phytoplankton community of the Contas River 
was composed of 198 species distributed in 10 classes: 
Cyanophyceae (17.17%), Coscinodiscophyceae (7.58%), 
Fragilariophyceae (3.54%), Bacillariophyceae (18.69%), 
Chlorophyceae (40.40%), Euglenophyceae (7.07%), 
Cryptophyceae (2.02%), Chrysophyceae (1.52%), 
Dinophyceae (1.52%) and Xantophyceae (0.51%).

A total of 161 species were identified in the rainy 
season and 142 in the dry season, with higher richness, in 
both periods, in the lotic stretches downstream from the 
Pedra and Funil reservoirs (Figure 2a and b).

Green algae showed the highest richness in the majority 
of the sampling stations, throughout both seasons, followed 
by diatoms and cyanobacteria, to a lesser extent. In the 
rainy season, the chlorophytes were replaced in richness 
by diatoms in the Funil reservoir and downstream from 
it on the third year of monitoring, while in the dry season 
this substitution occurred in stretches downstream from 
the Funil reservoir during the three studied years.

The phytoplankton density in the river was highest 
during the rainy season (630888 org.L–1), while in the 
dry period it was 233121 org.L–1. In general, we observed 
a longitudinal pattern in density values in both seasons, 
with lower densities in the sections related to the Pedra 
and Funil reservoirs (maximum average density of 7100 
and 4813 ed.L–1, respectively) and higher densities in 

Figure 1. Location of Contas River, Bahia, showing sampling stations.
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the downstream stretches from these reservoirs (average 
maximum density of 40991 ed. L–1 downstream from 
Pedra reservoir and 22067 org.L–1 downstream from Funil 
reservoir) (Figure 3a and b).

In the Pedra reservoir, Chlorophyceae showed the highest 
densities during the two seasons studied. Downstream from 
the reservoir during the rainy season, the chlorophytes were 
replaced by cyanobacteria, with this dominance extending 
to subsequent sections. In the dry period, diatoms were 
dominant downstream from the Funil reservoir in the first 
and second years, while in the third year chrysophyceae 
showed the highest densities.

Nine phytoplankton functional groups (C, F, J, MP, 
S1, Sn, Td, Y, Ws) were formed by species with abundance 
higher than 10%. Three groups were found exclusively 
in the rainy season (S1, Sn and Y) and two groups in the 
dry season (C and Ws) (Table 1 and 2).

In the Pedra reservoir, during the two sampling periods, 
the colonial chlorophytes of groups F (Radiococcus 
planktonicus J.W.G Lund, Sphaerocystis schroeteri 
Chodat and Planktosphaeria gelatinosa G. M. Smith) 
and J (Coelastrum reticulatum (P. A. Dangeard) Senn) 
were, quantitatively, the most important ones, sharing 
this importance with the cyanobacteria (Geitlerinema 
amphibium (C. Agardh) Anagn.) in group S1 and group 
Td algae (Spirogyra sp. and Pleurosira laevis (Ehrenberg) 
Compère) during the rainy and dry seasons, respectively, 
in the second year of sampling.

In subsequent sections, during the rainy season the 
functional group S1, represented by the cyanobacterium 
Planktothrix agardhii (Gomont) Anagnostidis & Komarek, 
was the dominant one. Also, during this period, the 
cyanobacteria in group Sn (Cylindrospermopsis raciborskii 
(Woloszynska) Seenaya & Subba Raju), in the Funil 
reservoir during the first year of study and in group Td 
(Pleurosira laevis and Spirogyra sp.), downstream from 
this reservoir in the third year, were very representative.

Figure 3. Density of the major taxonomic groups 
of phytoplankton during the rainy (a) and dry (b) in 
Contas River, Bahia, Brazil. RP = Pedra Reservoir; 
JRP = Downstream from the Pedra reservoir, RF = Funil 
reservoir; JRF = Downstream from the Funil reservoir.

a

b

Figure 2. Richness of phytoplankton taxa identified during 
the rainy (a) and dry (b) seasons in Contas River, Bahia, 
Brazil. RP = Pedra Reservoir; JRP = Downstream from the 
Pedra reservoir, RF = Funil reservoir; JRF = Downstream 
from the Funil reservoir.

b

a
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In the dry period, the groups F, formed by Oocystis 
sp., P. gelatinosa, R. planktonicus and S. schroeteri, and J, 
formed by Actinastrum gracillimum Smith, C. reticulatum 
and Scenedesmus acuminatus (Lagerheim) Chodat, were 
the most representative downstream from the Pedra 
reservoir, with the exception of the third year, where there 
was a co-dominance between the F and C groups (diatom 
Cyclotella meneghiniana Kützing). In the Funil reservoir, 
the dominant functional groups varied over the study 
years, with a higher contribution of groups C, F and MP 
(Navicula sp.) in the first year, group J in the second year 

and groups C and Ws (Chrysophyceae Synura sp.) in the 
third year of monitoring. The same occurred downstream 
from the Funil reservoir, with dominance of group Td in 
the first year, co-dominance of groups F and Td in the 
second year, and group Ws in the third.

4. Discussion

The Contas river presented spatial and temporal 
variations of phytoplankton richness and density. The 
greatest richness and algal densities were recorded in 

Table 1. Relative contribution (%) and representatives of the main phytoplankton functional groups identified in the Contas 
River, Bahia, Brazil, during the rainy season. RP = Pedra Reservoir; JRP = Downstream from the Pedra reservoir, RF = Funil 
reservoir; JRF = Downstream from the Funil reservoir.

Functional 
group

1st year 2nd year 3rd year Main representatives 
speciesRP JRP RF JRF RP JRP RF JRF RP JRP RF JRF

J 34.66 3.56 0.00 0.88 35.63 0.39 4.43 0.88 0.68 0.39 0.00 0.00 Coelastrum reticulatum
F 44.97 5.44 0.96 3.52 26.43 9.29 4.10 3.52 52.35 9.29 0.00 2.91 Planktosphaeria 

gelatinosa and 
Sphaerocystis 
schroeteri

MP 0.72 1.51 0.00 0.00 0.00 0.38 4.10 0.00 20.47 0.38 2.08 0.53 Ulnaria ulna
S1 7.80 74.82 43.38 64.83 36.01 72.66 74.13 64.83 19.42 72.66 70.34 35.16 Geitlerinema 

amphibium, 
Planktothrix agardhii 
and Pseudanabaena 
limnetica

Sn 3.79 0.20 34.55 11.87 1.26 1.67 2.02 11.87 7.07 1.67 24.97 4.50 Cylindrospermopsis 
raciborskii

Td 1.44 9.88 1.92 9.32 0.00 15.61 0.00 9.32 0.00 15.61 2.60 56.90 Pleurosira laevis and 
Spirogyra sp.

Y 6.63 4.60 19.19 9.58 0.68 0.00 11.23 9.58 0.00 0.00 0.00 0.00 Cryptomonas ovata

Table 2. Relative contribution (%) and representatives of the main phytoplankton functional groups identified in the Contas 
River, Bahia, Brazil, during the dry season. RP = Pedra Reservoir; JRP = Downstream from the Pedra reservoir, RF = Funil 
reservoir; JRF = Downstream from the Funil reservoir.

Functional 
group

1st year 2nd year 3rd year Main representatives 
speciesRP JRP RF JRF RP JRP RF JRF RP JRP RF JRF

C 0.14 1.74 25.16 6.38 0.00 0.17 0.69 16.44 0.58 35.42 44.39 5.22 Cyclotella meneghiniana
F 10.82 28.17 36.60 15.50 22.14 10.23 15.09 35.06 79.97 39.22 14.53 3.09 Oocystis sp., 

Planktosphaeria 
gelatinosa, Radiococcus 
planktonicus and 
Sphaerocystis schroeteri

J 88.68 34.75 1.03 2.21 36.13 84.90 83.56 13.49 11.38 9.54 0.57 0.19 Actinastrum gracillimum, 
Coelastrum reticulatum 
and Scenedesmus 
acuminatus

MP 0.36 0.93 25.59 4.15 0.00 0.17 0.00 0.00 0.00 0.00 0.00 0.39 Navicula sp.
Td 0.00 34.41 11.62 71.76 41.73 4.53 0.66 35.01 8.07 15.82 0.00 6.77 Pleurosira laevis and 

Spirogyra sp.
Ws 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 40.51 84.33 Synura sp.
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lotic stretches during the rainy season. The discontinuity 
between the lotic and lentic stretches in richness and 
density values was related to hydrological changes, habitat 
specificity and seasonality. In general, the cascade of 
reservoirs contributed to a longitudinal density reduction 
and an increase in the algal richness, which was more 
pronounced during the dry period.

Studies in rivers that have a cascade of reservoirs have 
shown that dams influence the structure and dynamics of 
the algal community. In the Contas River, the dams caused 
changes in phytoplankton richness, with a greater number 
of species in sites downstream from the Pedra and Funil 
reservoirs. This confirms the findings of Nogueira et al. 
(2010), that a greater number of taxa in the Paranapanema 
River were associated with the (unregulated) fluvial river 
stretches.

The increase in richness downstream is considered 
standard as, in rivers, these sections act as a species deposit 
from tributaries and from the upstream sections, which 
validates the understanding of the downstream ecosystems 
as biodiversity depositories.

The structure of the phytoplankton community in 
the Contas River presented evident spatial and temporal 
variations. The seasonal variation was verified, mainly, 
through the high density during the rainy season compared 
to the dry one. During the rainy season there is a greater 
carriage of nutrients and suspended matter, because the 
contribution of the river is more intense, which enables 
the development of phytoplankton. This demonstrates the 
role of rainfall on phytoplankton dynamics, which can 
be considered the main factor affecting these organisms.

Unlike this study, others have reported higher 
phytoplankton densities during the dry season (Teixeira 
de Oliveira et al., 2011), indicating that an increase in 
light availability and reduced water flow, observed during 
this period, may also be important factors that favour the 
development of phytoplankton.

Spatial variations were expressed by differences in 
the structure of the phytoplankton community in different 
parts of the river. The section that corresponds to the 
Pedra reservoir was characterised by low density values, 
the community being formed especially by colonial green 
algae of groups F and J in both seasons. Low levels of 
human impact on the site, due to reduced occupancy in 
its surroundings, coupled with the absence of perennial 
tributaries, was reflected in the structural homogeneity of 
the phytoplankton.

Groups F and J, according to Reynolds et al. (2002) 
and Padisák et al. (2009), have different environmental 
requirements and, therefore, are not commonly found 
co-dominating in water bodies. Group F is found in light 
epilimnion environments, with low nutrient concentration 
and high turbidity, while group J inhabits shallow, mixed 
and highly enriched environments.

Becker et al. (2010) analysed the factors (light, mixing 
regime, nutrients) that control the dynamics of phytoplankton 
functional groups in the Sau reservoir, northeast of Spain, 
and noted that group F was dominant in summer, during 

the period in which the system had a mixing area with a 
70% average brightness and a nutrient deficiency.

In the Contas River, the chlorophytes of groups F and 
J also showed numerical contributions in the dry season in 
the downstream stretches from Pedra, but were replaced 
during the rainy season by the filamentous cyanobacterium 
Planktothrix agardhii (group S1) that reached high densities, 
especially in lotic stretches.

The increased density downstream from the Pedra 
reservoir can be associated with an increase in human 
influence in this section, due to the presence of large urban 
centers in the vicinity, which may cause the increase in 
the inflow of domestic and sanitation sewage, as shown 
by Fuentes et al. (2010).

Several studies have reported increased phytoplankton 
density, especially cyanobacteria, due to the discharge 
of nutrients into water bodies (Pizzolon et al., 1999; 
Nogueira et al., 2010). High densities of potamoplankton 
have been recorded in eutrophic rivers during periods of 
lower discharge and slower water flow (Grabowska and 
Mazur-Marzec, 2011). However, cyanobacterial blooms 
typically occur in lakes and reservoirs, which have created 
major social, economic and environmental problems.

The presence of group S1 is indicative of eutrophic 
or high trophic level environments. This was verified by 
Hajnal and Padisák (2008), when using phytoplankton 
association as indicators of trophic changes in the ecosystem, 
noting that group S1 cyanobacteria were dominant in low 
quality water conditions.

Rücker et al. (1997) found that shallow, turbulent 
environments, with high temperatures and high nitrate 
concentrations, as evidenced by the discharge of sewage 
in ecosystems, were the main factors that favored the 
dominance of P. agardhii in German lakes.

The reduction in density values in the Funil reservoir 
may reflect the presence of aquatic macrophytes that 
affect the structure and dynamics of the phytoplankton 
community in different ways: competition for nutrients 
with phytoplankton; an increase in grazing pressure on 
phytoplankton, as they provide refuge for zooplankton 
from fish predation; and a decrease in light penetration 
in the water column causing reduced light conditions for 
the phytoplankton community (Schriver et al., 1995; Lau 
and Lane, 2002; Bicudo et al., 2007; O’Farrell et al., 2007; 
Fonseca and Bicudo, 2010). Pinto et al. (2007) analysed 
the influence of floating plants on the phytoplankton 
structure and found that the presence of macrophytes 
limited the growth of these organisms and influenced the 
formation of phytoplankton functional groups. The authors 
observed that in the presence of macrophytes, slow growth 
cyanobacteria from groups S and Lo were dominant, while 
in the absence of macrophytes these groups had been 
replaced by unicellular green algae (group X1 and X2) 
and rapid growth picophytoplankton (X3).

The group Ws was dominant downstream from 
the Funil reservoir during the dry period, especially in 
the third year of monitoring. This group was created 
by Padisák et al. (2003) to include the Synura species, 
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which are sensitive to high light radiation and tolerant 
to environments rich in organic matter from plant decay. 
In the Funil reservoir, the increase in Ws may have been 
the product of a greater decomposition of macrophytes 
that should have happened in this investigation year, as 
the existence of this community formed extensive banks 
in this stretch (Fuentes et al., 2010). Isolated reports of 
phytoflagellate blooms may be indicative of a longitudinal 
nutrient reduction by establishing favorable conditions 
for mixotrophy (Reynolds et al., 2002). Mixotrophic 
organisms are those able to produce their own food through 
photosynthesis, but which may also feed on other organic 
compounds (heterotrophy).

Also in this section, dominance of the diatom 
Pleurosira laevis (group Td) was observed. The substantial 
increase of this taxon is probably due to the greater influence 
of the estuary of the Contas River on this section, since 
diatoms are known to contain the most important estuarine 
phytoplankton algae, often representing more than 80% 
of all groups. Patrick (1967) and Egge and Ansnes (1992) 
attribute the dominance of this group to its high growth 
rate compared to other phytoplankton groups, but also 
to its euryhaline nature and its preference for eutrophic 
environments, unique estuarine ecosystems.

5. Conclusions

The present study demonstrated a wide variation of 
longitudinal patterns in phytoplankton richness and density. 
However, these variations are directly related to hydrological 
change, with higher values in the lotic stretches. In general, 
the effects of the cascade contributed to a longitudinal 
reduction in density both in the reservoirs and in the lotic 
sections, being more pronounced during the dry period. 
The effects of the cascade were favourable to increase in 
richness only in the reservoirs, especially during the dry 
season. The variations in density along the Contas River 
could be explained by different algal associations that 
were strongly influenced by habitat heterogeneity found 
in this environment, as well as the rainfall in the region. 
The J and F chlorophyta were dominant in the first dam, 
independent of seasonal period. Cyanobacteria S1 were 
dominant downstream from the first dam in the rainy 
season, in stretches with higher nutrient availability. In the 
dry season, the downstream sections showed dominance 
of chlorophyta J and diatoms C, in stretches of higher 
nutrient availability, phytoflagellates Ws, in stretches with 
the presence of macrophytes and diatoms Td related to 
sections under estuarine influence.
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