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In estuarine systems, the distribution, composition 
and density of phytoplanktonic populations, their sea-
sonal and spatial variations are controlled mainly by 
factors such as tolerance to salinity, luminosity, nutrients 
and grazing (Kinne, 1970; Santelices, 1977). The geo-
morphologic characteristics, the anthropogenic impacts 
and the variations in the weather conditions are other 
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Abstract

Mundaú and Manguaba Lagoons (9° 34’ 38”-9° 45’ 30” S and 35° 44’ 00”-35° 58’ 13” W) are considered the largest 
and most productive ones in the state of Alagoas and were studied with the purpose of identifying the existence of 
anthropic impacts. Samples were collected at 8 stations, during low tide and flooding in rainy and dry periods, using 
the “Van Dorn” bottle and plankton net. In total, 155 taxons were identified, with special emphasis on Bacillariophyta 
and Cyanophyta divisions. The most abundant species in Mundaú Lagoon was Skeletonema cf. costatum, and in the 
Manguaba Lagoon, Cyclotella meneghiniana, Microcystis aeruginosa and Anabaena spiroides. The diversity ranged 
from 0.17 bits cell/L to 4.81 bits cell/L. The predominance of freshwater species (51%), evidenced higher influence 
of the limnetic flow on the two environments studied. The high values related to the phytoplanktonic density charac-
terize the lagoons as strongly impacted environments, indicating the existence of eutrophic conditions in most of the 
studied stations.

Keywords: phytoplankton, ecology, density, Mundaú/Manguaba lagoons.

Determinação de áreas eutróficas nas lagoas Mundaú e Manguaba,  
Alagoas-Brasil, através de estudos com a comunidade fitoplanctônica

Resumo

As lagunas Mundaú e Manguaba (9° 34’ 38”-9° 45’ 30” S e 35° 44’ 00”-35° 58’ 13” W) são consideradas as maiores 
e mais produtivas do Estado de Alagoas e foram estudadas com o objetivo de identificar a existência de impactos 
antrópicos, nos períodos chuvoso e seco, com base na composição, diversidade e densidade fitoplanctônica. Coletas 
de material fitoplanctônico foram realizadas em 8 estações fixas, durante maré vazante e enchente nos períodos 
chuvoso e seco. As amostras foram coletadas com garrafa de “Van Dorn” e rede de plâncton. Foram identificados 
155 táxons destacando-se as divisões Bacillariophyta e Cyanophyta. A espécie mais abundante na laguna Mundaú foi 
Skeletonema cf. costatum; na laguna Manguaba foram Cyclotella meneghiniana, Microcystis aeruginosa e Anabaena 
spiroides. A diversidade oscilou ente 0,17 bits cell/L e 4,81 bits cell/L. A predominância de espécies dulciaquícolas, 
(51%) evidenciou maior influência do fluxo limnético nos dois ambientes estudados. Os altos valores da densidade 
fitoplanctônica caracterizam as lagunas como ambientes fortemente impactados, indicando a existência de condições 
eutróficas na maioria das estações estudadas. 

Palavras-chave: fitoplâncton, ecologia, densidade, lagunas Mundaú/Manguaba.

1. Introduction

The Mundau/Manguaba Estuarine-Lagoon Complex 
(9° 34’ 38” - 9° 45’ 30” S and 35° 44’ 00” - 35° 58’ 13” W) is 
composed of two large lagoons: Mundaú and Manguaba, 
which are interconnected by waterways that converge 
on a single dam (Figure 1). These lagoons are consid-
ered the largest and the most productive in the state of 
Alagoas.
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2. Materials and Methods

Samples of the phytoplanktonic material were col-
lected at 8 fixed stations of Manguaba and Mundaú 
Lagoons (Figure 1), during low tide and flooding in rainy 
and dry periods. For the phytoplanktonic density and 
biomass study, the water was collected from the superfi-
cial area, with the help of a Van Dorn-type bottle, and for 
the specific composition study, abundance and diversity, 
the samples were collected with a plankton net of 45 µm 
mesh (fixed with formaldehyde, 4% neutralized).

The determination of cellular density (cell/L) was per-
formed according to the Utermöhl method (Hasle, 1978).

For the identification of taxa, aliquot samples 
(0.5 mL) were examined in binocular microscope, with 
enlargement of 100 and 400 times. The identification 
was based on specific bibliographies.

The taxa-related abundance was determined accord-
ing to Lobo and Leighton (1986). The specific diversity 
rate was calculated according to Shannon (H’) (1948). 
Equitability (J) was calculated according to Pielou (1977).

3. Results

The microphytoplankton corresponded to 155 taxa 
in both lagoons, in the two studied periods, and was 

factors that establish the taxonomic characteristics and 
the spatial-temporal dynamics of their communities 
(Brandini, 1997).

 However, the increased phytoplanktonic biomass 
resulting from the higher eutrophization of these ecosys-
tems provokes, according to Margalef (1991), the substi-
tution of their species and reduced specific diversity, thus 
changing all the trophic web of the ecosystem.

The taxonomic inventories for the phytoplank-
tonic community that have been established so far in 
the Mundau/Manguaba Estuarine-Lagoon Complex 
reveal the occurrence of elevated specific variety 
(Eskinazi-Leça and Santana, 1977; 1978; Sardeiro, 
1987; Melo-Magalhães and Navarro, 1994; Melo-
Magalhães et al., 1998; Melo-Magalhães et al., 2004a). 
Regarding the phytoplanktonic density and biomass, the 
only known studies are: the ecological/cultural study 
of CELMM (Alagoas, 1980) and the study conducted 
by Melo-Magalhães et al. (2004a), which determine 
the phytoplanktonic composition, biomass and density 
in the Mundau/Manguaba Estuarine-Lagoon Complex 
channels.

The purpose of this study was to identify, based on 
the phytoplanktonic composition, diversity and density, 
the existence of anthropic impacts in both lagoons, dur-
ing the rainy and dry periods.
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Figure 1. Map of the Mundau/Manguaba Estuarine-Lagoon Complex showing the sampling stations.
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The highest densities shown by the group of diatoms 
in Manguaba Lagoon were in July, during low tide at 
station 2, with 619 x 104 cell/L, and in September, in the 
flood period at station 3, presenting 373 x 104 cell/L. In 
both of these collected samples, Cyclotella meneghiniana 
species was considered abundant (Table 1).

In Mundaú Lagoon, the highest densities of diatoms 
were observed in September, during low tide at stations 5, 
with 468 x 104 cell/L, and in the flood period at sta-
tion 8, with 279 x 104 cell/L, where a great abundance of 
Skeletonema cf. costatum was observed (Table 1).

4. Discussion

The phytoplanktonic organisms are the base of the 
trophic web in water systems, forming a different group 
from almost all taxonomic groups. When defining the 
trophic characterization of water environments, the com-
position, abundance, biomass and diversity of the phyto-
planktonic organisms are used as water quality indica-
tors (De León and Chalar, 2003).

In this study, the phytoplanktonic community 
was composed of 155 taxa, 58% of which were dia-
toms, and 20% were cyanophyceae, which showed the 
qualitative importance of these groups in the waters of 
Manguaba and Mundaú Lagoons. The predominance 
of diatoms in the phytoplanktonic community has 
been previously mentioned concerning the Mundau/
Manguaba Estuarine-Lagoon Complex in the studies 
conducted by Melo-Magalhães and Navarro (1994) and 
Melo-Magalhães et al. (2004a). According to Egge and 
Aksnes, 1992; Patrick, 1967, the dominance of these 
microalgae is provoked mainly by their high growth rate 
if compared to the phytoplanktonic groups, their euria-
line nature and preference for eutrophic environments, 
peculiar to the estuarine ecosystems.

In addition, the cyanophyceae substantially contrib-
uted to the increase of flora composition, representing 
the second most important group in the aspect of species 
variety.

The Skeletonema cf. costatum species, dominant in 
Mundau Lagoon, is one of the most common neritic dia-
toms in the world, easily found in salty waters, near the 
discharge of rivers. This organism, although planktonic, 
is an example of neritic benthonic species, and can live 
either in sediment or in suspension, where it develops, 
forming blooms (Round, 1981). The occurrence of this 
species has been observed in other environments in the 
state of Alagoas, such as at the discharge of São Francisco 
River (Eskinazi-Leça, 1967; 1969); at Parque Municipal 
Marinho de Paripueira, (Melo-Magalhães et al., 1999), 
where this microalga was considered of little importance, 
and at the Continental Platform in the states of Alagoas 
and Sergipe (Sardeiro and Eskinazi-Leça, 1985), this 
species being considered as not frequent. In Mundaú 
Lagoon, this microalga was mentioned by Eskinazi-Leça 
and Santana (1977; 1978), Melo-Magalhães and Navarro 
(1994). However, the quantitative contribution of this 

represented by Cyanophyta (31), Euglenophyta (7), 
Dinophyta (3), Bacillariophyta (90) and Chlorophyta 
(24) divisions.

Most species identified in both lagoons and in the 
two studied periods were of freshwater origin (51%). 
The species of neritic or neritic/marine origin represent-
ed 47%. Only 2% of the species were of estuarine origin 
(Table 1).

Among the freshwater organisms, the planktonic 
species (P) represented the largest part of the microphy-
toplankton, while the taxa of marine origin were mostly 
tychoplanktonic species (TP), Table 1.

The dominant species, defined as numerically over 
70%, were detected in Manguaba Lagoon, character-
istic of freshwater environments, such as Anabaena 
spiroides Klebahn, Microcystis aeruginosa (Kützing) 
Kützing and Cyclotella meneghiniana Kützing; while in 
Mundaú Lagoon, where the salinity levels were higher, 
the predominant species were diatoms: Skeletonema cf. 
costatum (Greville) Cleve and Nitzschia sigma (Kützing) 
Wm.Smith (Table 1).

The specific diversity ranged from 0.17 bits cell/L 
to 4.81 bits cell/L. In Manguaba Lagoon, the specific di-
versity was considered as very low at the stations where 
predominant species occurred, such as Microcystis 
aeruginosa at stations 2 and 3, during the rainy period, 
and Anabaena spiroides at station 2, in the dry period. In 
Mundaú Lagoon, the low diversities observed mainly at 
stations 5 and 6 were related to blooms of Skeletonema 
cf. costatum that occurred in the two studied periods.

The phytoplanktonic density study in Mundaú and 
Manguaba Lagoons revealed the occurrence of cyano-
phyta, euglenophyta, dinoflagellate, diatoms, phytoflag-
ellate and chlorophyta, observing a great variation in the 
cellular density of the phytoplankton when comparing 
the two lagoons (Mundaú and Manguaba) and the two 
studied periods (dry and rainy), with higher values ob-
tained in Manguaba Lagoon in the dry period (September 
and November).

In Manguaba Lagoon, the phytoplanktonic density 
values ranged from 12 x 104 cell/L to 992 x 104 cell/L, 
observed in the dry period. In Mundaú Lagoon, the values 
were lower and ranged from 11 x 104 cell/L in the rainy 
period to 593 x 104 cell/L in the dry period (Figure 2).

The highest densities of the cyanophyta group 
were observed in Manguaba Lagoon, mainly in the 
flood period at station 3, in May, which represented 
462 x 104 cell/L. On this occasion, the predominance of 
Microcystis aeruginosa was observed (Table 1). Another 
high occurrence of cyanophyta (607 x 104 cell/L) was 
observed, also in this lagoon, specifically in the flood pe-
riod at station 3 in September, represented by Anabaena 
spiroides species. In Mundaú Lagoon, the maximum den-
sity shown by this group was 101 x 104 cell/L, observed 
in the flood period at station 6 in May. At this station, 
the most abundant cyanophyta species was Oscillatoria 
sancta (Table 1).
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Table 1. Synopsis and ecological data of taxa identified during the studied period at stations in Manguaba and Mundaú 
Lagoons. R = Rainy Period; D = Dry Period; P = Planktonic; TP = Thychoplanktonic; X = Taxa occurrence; --- = Taxa 
absence;  =  Freshwater;  = Neritic Marine:  = Neritic/Oceanic Marine;  = Estuarine;  = Dominant species; and 

 = Abundant species.

Manguaba Mundaú Manguaba Mundaú
R D R D R D R D

CYANOPHYTA BACILLARIOPHYTA

Anabaena circinalis
Rabenhorst ex  
Bornet and Flahault	 

P P P P Achnanthes brevipes
Agardh	 

TP TP TP TP

Anabaena spiroides
Klebahn	 

P P P P Achnanthes longipes	
Agardh  

TP --- TP ---

Anabaenopsis circularis
Klebahn	 

P P P P Actinocyclus normanii
(Gregory) Hustedt	 

P P P P

Aphanizomenon gracile
(Lemm.) Lemm	 

P P P P Actinocyclus roperii
(Bréb.) Grunow	 

--- --- --- TP

Aphanocapsa delicatissima
West and G. S. West 	 

P --- P --- Actinoptychus senarius
(Ehrenb.) Ehrenberg	 

--- TP --- TP

Aphanocapsa incerta
(Lemm.) Cronberg and  
Komárek	 

P --- --- P Actinoptychus splendens
(Shadbolt) Ralfs	 

--- --- --- TP

Arthrospira skujae
Magrin, Senna and Komárek	 

P P P --- Amphora angusta
(Gregory) De Toni	 

TP TP TP TP

Chroococcus sp. X X --- X Amphora laevis
Gregory	 

--- --- --- TP

Coelosphaerium sp. X X X --- Amphora sp. --- X --- X

Cylindrospermopsis raciborskii 
(Wolosz.) Seen. et 
S. Raju i	 

P P P --- Asterionellopsis glacialis
(Castracane) Round	 

--- P --- ---

Geitlerinema unigranulatum
(Singh) Komárek and Azevedo	

P --- --- --- Aulacoseira ambigua
(Grunow) Simonsen	 

P --- P ---

Limnothrix planctonica
(Singh) Komárek and Azevedo	

P --- P P Aulacoseira granulata
(Ehrenb.) Simonsen	 

P P P P

Lyngbya sp. --- --- X --- Bacillaria paxillifera
(Müller) Hendey	 

TP TP --- ---

Merismopedia tenuissima
Lemm.	 

P --- P --- Bellerochea malleus
(Bright.) V. Heurk	 

P P P P

Microcystis aeruginosa
(Kützing) Kützing	 

P P P --- Biddulphia biddulphiana
(Smith) Boyer	 

TP --- TP ---

M. panniformis
Komárek et al.	 

P P P --- Biddulphiopsis titiana
Grunow	 

--- --- --- P

M. protocystis
Crow	 

P --- --- --- Campylodiscus clypeus
Ehrenberg	 

TP TP TP

M. wesenbergii
(Komárek) Komárek	 

P --- P P Cerataulus smithii
Ralph in Pritchard	 

TP --- TP ---

Oscillatoria proboscidea
Gomont	 

TP --- --- --- Cerataulus turgidus
Ehrenberg	 

--- --- TP ---

O. sancta ex Gomont	  TP TP TP TP Chaetoceros sp. X X --- X

O. simplicissima
Gomont	 

TP --- TP --- Climacosphenia moniligera	
(Lyngbye) Kützing 

TP TP TP TP

O. subbrevis
Schm	 

TP --- TP --- Cocconeis scutellum
Ehrenberg	 

TP TP TP ---
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Manguaba Mundaú Manguaba Mundaú
R D R D R D R D

Phormidium chalybeum
(Mert. ex Gom) Anag. and 
Komárek	 

P --- --- --- Compyloneis grevillei
(Smith) Grunow	 

--- --- --- TP

P. cf. proteus 
Skuja	 

--- --- --- P Coscinodiscus centralis
Ehrenberg	 

P P P P

P. ornatum  
(Kutz ex Gom) Anag. 
and Komárek	 

P --- --- P Coscinodiscus oculusiridis
Ehrenberg	 

P P P P

P. tenue Gomont	  P --- --- --- Coscinodiscus sp. --- --- --- X
Planktothrix cf. agardhii
(Gomont) Anagnostidis and 
Komárek	 

--- --- P P Cyclotella meneghiniana
Kützing	 

TP TP TP TP

Pseudanabaena catenata
Lauterberborni 	 

P --- --- --- Cyclotella stylorum
Brightwell	 

TP TP TP TP

P. galeata Böcher	  P --- --- --- Cylindrotheca closterium
(Ehr.) Reiman and Lewis	 

P P --- ---

P. mucicola  
(Hub.-Pestal. and Naumann) 
Schwabe	 

P --- --- --- Cymatopleura solea
(Brébisson) Smith	 

P ---- --- ---

Sphaerocavum brasiliense
Azev. and Sant’Anna	 

P P P P Donkinia sp. --- X X X

DINOPHYTA Entomoneis alata
Ehrenberg	 

TP TP TP TP

Ceratium sp. X X X --- Eunotia flexuosa
(Bréb.) Kützing	 

TP TP --- ---

Prorocentrum micans
Ehrenberg	 

P --- --- --- E. didyma var. tuberosa
Hustedt	 

TP TP --- ---

Protoperidinium sp. X X X X E. didyma var. media
Hustedt	 

TP TP --- TP

EUGLENOPHYTA E. didyma var. gibbosa
(Grunow) Hustedt	 

TP --- --- ---

Euglena acus 
Ehrenberg	 

P P P P Eunotia monodon
Ehrenberg	 

TP --- --- ---

Phacus curvicauda
Swirenko	 

P --- --- --- Eupodiscus antiqüus
(Cox)  Hanna	 

--- P --- ---

Phacus longicauda 
(Perty) Stein	 

P P P --- Fragilaria sp. X --- X ---

Phacus sp. X --- X X Frustulia rhomboides
(Ehren.) De Toni	 

TP --- TP ---

Strombomonas sp. --- --- X --- Grammatophora marina
(Lyngbye) Kützing	 

TP TP TP TP

Trachelomonas hispida
(Perty) Stein	 

P --- P --- Gyrosigma balticum
(Ehren.) Cleve	 

TP TP TP TP

Trachelomonas sp. --- --- X --- Gyrosigma fasciola
(Ehren.) Griffith	 

--- --- TP ---

BACILLARIOPHYTA BACILLARIOPHYTA
Hyalodiscus subtilis 
Bailey	 

TP TP TP TP Surirella sp. X X X X

Hydrosera triquetra 
Wallich	 

P --- P --- Synedra tabulata
(Agardt) Kützing 	 

TP TP TP TP

Leptocylindrus danicus 
Cleve	 

--- --- P --- Synedra ulna.
(Nitzsch) Ehr.	 

P P P P

Table 1. Continued...
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Manguaba Mundaú Manguaba Mundaú
R D R D R D R D

Lyrella lyra 
(Ehrenberg) Karayeva	 

--- --- --- TP Terpsinoe musica 
Ehrenberg	 

TP TP TP TP

Melchersiella hexagonalis 
C. Teixeira

--- P P --- Thalassionema nitzschioides	
Grunow  

P --- P ---

Melosira moniliformis 
(O. Müller) Agardh	 

TP TP TP TP Thalassiosira eccentrica
(Ehr) Cleve 	 

TP TP TP ---

Navicula marina 
Ralfs	 

P P --- P Thalassiosira leptopus 
(Grunow) Hasle e G.Fryxell 	


TP TP TP TP

Navicula sp.1 X X --- --- Triceratium dubium
Brightwell	 

--- --- --- TP

Navicula sp.2 --- --- X X Triceratium favus 
Ehrenberg	 

TP --- TP TP

Nitzschia circumsuta 
(Bailey) Grunow	 

--- P --- --- Tropidoneis seriata 
Cleve	 

TP TP TP TP

Nitzschia compressa 
(J.Bailey) Boyer	 

--- TP --- --- Tryblionella granulata
(Grunow) D.G.Mann 	 

--- --- TP TP

Nitzschia longissima 
(J. Bailey) Boyer	 

--- --- --- TP CHLOROPHYTA

N. longissima var. reversa
Grunow	 

--- --- --- TP Actinastrum hantzschii
Lagerheim	 

P P P ---

Nitzschia lorenziana 
Grunow. In Cleve et Moll	 

P P P P Chodatella sp. X --- --- ---

Nitzschia sigma 
(Kützing) Wm. Smith	 

TP TP TP TP Cladophora sp. X --- --- ---

Nitzschia sigmoidea 
(Nitzsc) Wm.Smith	 

P P P P Closterium ehrenbergii
Meneghini ex Ralfs 	 

--- --- P ---

Nitzschia tryblionella 
Hanitzsch in Rabenhorst	 

P P P P Closterium sp. X X X X

Nitzscha vermicularis 
(Kützing) W.Smith	 

--- P --- --- Coelastrum sp. X X X X

Paralia sulcata
(Ehrenberg) Cleve      	 

TP TP TP TP Dactylococcus infusionum
Nägeli 	 

--- P --- ---

Petroneis humerosa 
(Breb.) Stickle et. Mann	 

--- P P --- Dictyosphaerium pulchellum
Wood	 

--- --- P P

Pinnularia clericci 
(Freng.) Freng. var. correntina 
Freng.	 

--- TP TP --- Eudorina elegans
Ehrenberg 	 

P P P ---

Pinnularia nobilis 
Ehrenberg	 

--- TP TP --- Golenkinia radiata
(Chodat) Wille 	 

P --- P ---

Pleurosigma naviculaceum
Brèbisson 	 

--- --- --- TP Micractinium pusillum
Fresenius 	 

--- P --- ---

Pleurosira laevis
(Ehrenberg) Camp.	 

--- TP TP --- Monoraphidium contortum
(Thuret) Komark.-Legnerova	


--- P --- ---

Podosira stelliger 
(Bailey) Mann	 

--- TP TP --- Pediastrum biwae
Negoro	 

P P P ---

Psammodictyon panduriforme
(Greg.) D.G.Mann 	 

--- --- TP --- Pedisatrum duplex
Meyen 	 

P P P ---

Rhaphoneis amphiceros 
(Ehr.) J.W. Bailey	 

--- --- TP --- Pediastrum simplex 
Meyen	 

P P P ---

Table 1. Continued...
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Figure 2. Distribution of the total phytoplankton density in Manguaba and Mundaú Lagoons in the rainy period (May and 
July/2002) and dry period (September and November/2002). 1-8 = collection stations; VZ = low tide; EN = flood.
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Table 1. Continued...

Manguaba Mundaú Manguaba Mundaú
R D R D R D R D

Rhizosolenia imbricata
Brightwell 	 

P P P P Scenedesmus acuminatus
(Lagerheim) Chodat 	 

P P P P

Rhopalodia musculus 
(Kützing) Otto Müller	 

TP TP TP TP S. dimorphus
(Turpin) Kützing 	 

P P P P

Skeletonema cf. costatum 
(Greville) Cleve	 

P P P P S. falcatus
Chodat 	 

P --- P ---

Surirella fastuosa
Ehrenberg 	 

TP TP TP TP S. quadricauda
(Turpin) Brébisson 	 

P P P P

S. fastuosa var. recendens 
(Schmidt) Cleve	 

TP --- --- --- Scenedesmus sp. --- --- X ---

Surirella febigerii  
Lewis	 

TP TP TP TP Sphaerocystis schroeteri
Chodat	 

--- --- P ---

Surirella lineares 
Smith	 

--- --- TP --- Spirogyra sp. X --- X ---

Surirella robusta 
Ehrenberg	 

TP TP TP --- Spondylosium sp. --- --- X ---

Surirella rorata 
Frenguel	 

TP --- TP --- Starurodesmus sp. --- --- X ---

microalga was only recognized in a study conducted 
at the channels of the Mundau/Manguaba Estuarine-
Lagoon Complex by Melo-Magalhães et al. (2004a). In 
this study, the high importance of this diatom was again 
observed in Mundaú Lagoon as the species that forms 
blooms, being considered as a bioindicator in the re-
ferred ecosystem.

Planktonic cyanophyceae Anabaena spiroides and 
Microcystis aeruginosa were considered as dominant 
only in Manguaba Lagoon, with Anabaena spiroides 
dominating in the dry period and Microcystis aeruginosa 
in the rainy period.

The Microcystis species have a great ecological and 
public health importance, and due to their strategies, 
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formation of cyanophyceae blooms requires a lower N:P 
ratio than that required for the formation of eukaryotic 
cells. Therefore, the low ratio of nitrogen and phospho-
rous is more favorable to the formation of cyanobacte-
ria blooms (Schreurs, 1992). Besides the contribution 
of these factors, the cyanophyceae also present a high 
number of special properties that determine their relative 
importance in the phytoplanktonic community.

This fact indicates that the Cyanophyceae blooms 
that occur in Manguaba Lagoon are favored by, among 
other factors, the high concentrations of nutrients, low 
salinity levels and a longer retention period of the waters 
from this lagoon. In Mundaú Lagoon, the higher pen-
etration of marine waters allows higher levels of salinity 
and a shorter retention period, which are more favorable 
conditions to the development of diatoms.

In Mundaú and Manguaba Lagoons, during the 
studied periods, the average diversity ranged from 
3.6 to 1.4  bits cell/L and decreased at the stations 
where blooms were observed of Anabaeana spiroides, 
Microcystis aeruginosa (stations 2 and 3); Cyclotella 
meneghiniana (station 4) and Skeletonema cf. costatum 
(stations 5 and 6).

In general, in the most impacted areas of both 
Mundaú and Manguaba Lagoons, the phytoplanktonic 
community presented low specific diversity, with pre-
dominance of opportunist species that caused flowering 
of Skeletonema cf. costatum diatom species at stations 
with higher salinity levels, and Microcystis aeruginosa 
and Anabaena spiroides cyanophyceae species at sta-
tions with lower salinity levels. Paerl (1991) refers to the 
cyanophyceae as a group of extremely opportunist algae 
that need the water column stability, intense illumina-
tion and constant temperature for their development and 
reproduction. According to Parsons et al. (1984), diver-
sity can be very low under conditions of phytoplanktonic 
blooms.

At estuaries, the occurrence and distribution of the 
several groups of phytoplanktonic algae are influenced 
by the salinity, being the cyanophyta, chlorophyta and 
euglenophyta relatively more important at stations with 
low salinity levels, and then much better adapted to 
freshwater environments (Smayda, 1983).

The two lagoons showed a high number of species of 
freshwater origin. This fact reflects the higher influence 
of fluvial waters, mainly in Manguaba Lagoon, caused 
by, among other factors, the local topography, which 
suggests a more elevated water level in this lagoon than 
the sea level (Lima, 1990). 

The dam landfill and the distance between the lagoon 
body and the dam mouth also make salty water penetra-
tion difficult at several stations of this lagoon.

Among the marine species found in this study, most 
were tychoplanktonic species. Such species, by living 
stuck to the substratum, can survive only in coastal re-
gions of low depth, to the extent of sunlight penetration, 
and although they have mechanisms to adhere to dif-
ferent substrata, they can move through currents, tides 

they exceed the growth rate of other microalgae, thus 
becoming dominant (Bitencourt-Oliveira, 2000). Such 
dominance of Microcystis is mainly a result of its fast 
vertical movement ability, which allows it to fully ex-
plore the water column and obtain more favorable lumi-
nosity conditions. Such cyanophyceae was mentioned, 
concerning the Mundau/Manguaba Estuarine-Lagoon 
Complex, by Melo-Magalhães and Navarro (1994), and 
subsequently, its qualitative importance was pointed out 
by Melo-Magalhães et al. (1998), who considered this 
species as dominant and very frequent at the discharge 
of Paraíba do Meio River (Manguaba Lagoon). Although 
it was considered as dominant in the Mundau/Manguaba 
Estuarine-Lagoon Complex Channels, this microalga 
was not frequent, as it was found in 16.7% of the samples 
(Melo-Magalhães et al., 2004b).

In this study, Microcystis aeruginosa was dominant 
in Manguaba Lagoon during the rainy period, present in 
90% of the collected samples, while in Mundaú Lagoon 
this microalga was absent. The occurrence of this species 
in the state of Alagoas was mentioned, concerning the 
Estuarine-Lagoon System of Jequiá-AL, as little abun-
dant species, but very significant regarding the occur-
rence frequency (Melo-Magalhães et al., 1996b), while 
in the Hydroelectric Power Plant Reservoir of Xingó, 
this cyanophyceae was considered as rare and sporadic 
(Melo-Magalhães et al., 2000). In different Brazilian 
water environments, the occurrence of at least 20 poten-
tially toxic cyanophyta species has been observed, being 
Microcystis aeruginosa the most widely distributed spe-
cies in Brazil (Sant’Anna and Azevedo, 2000).

The Anabaena spiroides species presents difficulties 
in moving vertically, but the presence of intracellular 
vacuoles allows the filaments to be within the euphotic 
zone and then benefit from the high concentrations of 
nutrients.

The occurrence of Anabaena spiroides was observed 
in the Mundau/Manguaba Estuarine-Lagoon Complex 
by Melo-Magalhães and Navarro (1994), but the quan-
titative importance of this microalga was pointed out by 
Melo-Magalhães et al. (1998) and Melo-Magalhães et al. 
(2004b).

In this study, Anabaena spiroides was present in 
Manguaba Lagoon, where it was considered as dominant 
in the dry period. It was also found in Mundaú Lagoon, 
but it showed insignificant quantitative importance.

The dynamics of the phytoplankton blooms are de-
pendent on the interaction of physical, chemical and bio-
logical conditions, favorable to the development of this 
community, resulting in an explosive, self-limiting and 
short growth of one of few species, frequently producing 
visible coloring on the water bodies (Torgan, 1989; Paerl, 
1988). Blooms of cyanophyceae species are commonly 
related to eutrophic environments, but there is usually 
a low correlation between cyanophyceae and nitrogen 
and phosphorus concentrations (Canfield Junior et al., 
1989). The comparison between the optimum N:P ratio 
to eukaryotic cells and to cyanophyceae showed that the 
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and turbulence to more illuminated layers (Silva-Cunha, 
2001; Siqueiros-Beltrons, 1988).

In general, even with the clear dominance of diatoms 
and r-strategist cyanophyceae, Mundaú and Manguaba 
Lagoons presented a varied microflora. These microalga 
groups were responsible for the formation of blooms 
that affected the lagoons in both studied periods, pro-
voking an ecological imbalance, with consequent altera-
tions to fish composition and production in the region, 
besides environmental deterioration due to recreational 
purposes.

The dynamics of the estuarine environment and the 
ability to import and export substances create a mixture 
system that keeps a great association of physical, chemi-
cal and biological components, generating high biologi-
cal productivity rates and elevated levels of autotroph 
and heterotroph biomass (Nixon, 1981).

The density values obtained in Manguaba and 
Mundaú Lagoons in this study were very high, when 
compared to results obtained in other studies conducted 
at estuaries of the Brazilian northeast region by Lacerda 
et al. (1998), at the estuary of Paripe River (Itamaracá-
PE); Flores-Monte (1998), at Canal de Santa Cruz in 
Itamaracá-PE and by Melo-Magalhães et al. (2004a), at 
the channels of Mundau/Manguaba Estuarine-Lagoon 
Complex. Sendacz et al. (2006) presented data on zooto-
plankton biomass and trophic conditions in reservoirs in 
São Paulo state and conclude that different patterns of 
numerical densities and levels of biomass occurred with 
various trophic conditions. The results of this paper concur 
with the findings, as well as those of Pinto-Coelho et al. 
(2005). The high phytoplanktonic density values ob-
tained in Mundaú and Manguaba Lagoons characterized 
the two lagoons as strongly impacted environments. 
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