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Abstract 
The phytoplankton community is the first link in the aquatic trophic chain and knowledge of its composition is an 
important tool for ecological characterization; including as potential indicator of anthropic impacts. The southern 
coast of Bahia is one of the best preserved parts of the Brazilian coast, however, little is known about its biodiversity, 
especially on marine phycoflora. With the objective of characterizing the composition of microphytoplankton 
(> 20 µm) in this region, samples were collected by a horizontal dredger using a plankton net (20 µm mesh size) 
to study the community composition. Water samples were taken from the subsurface using a Van Dorn bottle in 
order to analyze phytoplanktonic cell concentration. A total of 149 taxa were identified, distributed in the following 
phyla: Bacillariophyta, Miozoa, Cyanobacteria, Euglenophyta, Haptophyta, and Ochrophyta. Diatoms (63%) 
and dinoflagellates (26%) were the most representative groups in the specific composition. 43 new taxonomic 
occurrences were recorded for the coasts of Bahia, Northeastern Brazilian coast, and Brazilian coast.
Key words: marine phycoflora; microphytoplankton; Bacillariophyta.

Resumo 
A comunidade fitoplanctônica representa o primeiro elo na cadeia trófica aquática e o conhecimento de sua 
composição é uma ferramenta importante para a caracterização ecológica de um sistema. Inclusive como indicador 
potencial de impactos antrópicos na água. O litoral sul da Bahia é um dos segmentos da costa brasileira em melhor 
estado de preservação ambiental, ainda conhecendo-se muito pouco à respeito da sua biodiversidade, especialmente 
a ficoflora marinha. Com o objetivo de caracterizar a composição do microfitoplâncton (> 20 µm) nesta região, 
foram coletadas amostras, em arrastos horizontais de subsuperfície, utilizando-se rede de plâncton (20 µm de 
malha) para estudar a composição da comunidade. Amostras de água foram coletadas com garrafa de Van Dorn, 
para analisar a densidade celular do microfitoplâncton. Foram identificados um total de 149 taxa, distribuídos nos 
filos: Bacillariophyta, Miozoa, Cianobacteria, Euglenophyta, Haptophyta e Ochrophyta. As diatomáceas (63%) e 
os dinoflagelados (26%) foram os grupos mais representativos na composição específica e 43 novas occorrências 
taxonômicas foram registradas para a costa da Bahia, litoral do Nordeste e litoral do Brasil.
Palavras-chave: ficoflora marinha; microfitoplâncton; Bacillariophyta.
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Introduction
The phytoplankton community is the first 

link in the aquatic trophic chain (Reynolds 2006) 
and knowledge of its composition is an important 
tool for the ecological characterization of coastal 
ecosystems (Eskinazi-Leça et al. 2004; Cloern & 

Jassby 2010); including the potential as indicator 
of anthropic impacts.

The largest part of the Brazilian coast can be 
found in the Northeast. Although it is one of the 
regions with the highest diversity of microalgae 
(Menezes et al. 2015), it remains with many coastal 

See supplementary material at <https://doi.org/10.6084/m9.figshare.9759311.v1>
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environments still to be inventoried. In the case 
of Bahia, which comprises the most extensive 
part of the Brazilian coast, little is known about 
phytoplankton communities; most published 
studies are concentrated in the Todos os Santos Bay 
(e.g., Peixinho et al. 1980; Cowgill 1987; Mafalda 
Jr. et al. 2003; Magalhães & Barbosa 2008) and 
Camamu Bay (i.e., Affe & Santana 2016; Santana 
& Affe 2016). Nevertheless, most studies are not 
published as research articles and can only be found 
in academic monographs and dissertations.

Although it is an important touristic destination 
(~162,222 people in 2009, Baiardi & Teixeira 
2010), southern Bahia is one of the parts of the 
Brazilian coast with a better state of environmental 
preservation. Nonetheless, little is known about its 
biodiversity, especially on marine phycoflora. The 
region has two areas of environmental protection 
(APAs, from the Portuguese acronym): the APA 
Tinharé-Boipeba (State Decree No. 1,240 of June 
5th, 1992), comprising mangroves of great fishing 
potential and beaches of great touristic appeal; and 
the APA Baía de Camamu (State Decree no 8.175 
of  February 27th, 2002), where the fourth largest 
bay in Brazil can be found. Both are often affected 
by conflicts such as deforestation of mangroves, 
invasion of permanent preservation areas, the 
disordered occupation of soil, and replacement of 
native vegetation. Such anthropic interferences 
can, directly or indirectly, affect water quality and 
the maintenance of important ecosystem services 
delivered by the community of primary producers. 

Given the knowledge gap regarding marine 
microalgae in large areas of the coast of Bahia, this is 
the first floristic survey of the marine phytoplankton 
community in the southern coast of State. This work 
was developed to characterize the composition and 
distribution of microphytoplankton in this region.

Material and Methods 
Studied area
The southern coast of Bahia (Fig. 1) has an 

extension of ~120 km, characterized by a fairly 
irregular coastline (Bittencourt et al. 2000). The 
climate of the region is tropical humid, with an 
average temperature of 25 oC and abundant rainfall 
(~ 1,700 to 2,500 mm year-1), which is more 
concentrated from March to June (Bittencourt et al. 
2000; Fischer et al. 2007; Amorim et al. 2011). The 
Brazil Current is the predominant water mass in the 
region, which confers to the area its oligotrophic 
characteristic (Rezende et al. 2011). 

Data sampling and analysis
Sampling took place at three sites: Morro 

de São Paulo, Boipeba (both inside the APA 
Tinhare-Boipeba), and Barra Grande (APA Baía 
de Camamu) (Fig. 1), with three points sampled 
at each site, in December 2013 and May 2014 
(Tab. 1). At each collection point, the temperature 
and salinity were measured in situ using a 
multiparameter probe (Hanna HI 9829, São Paulo, 
Brazil). The water transparency was estimated 
using a Secchi disc. At each collection site, 250 
mL water samples were collected by a horizontal 
dredger using a plankton net (20 µm mesh size) to 
study the phytoplankton community composition. 
Additionally, 1 L water (in triplicate per point) 
was collected from the subsurface using Van Dorn 
bottle for quantitative analyses. All samples were 
stored in dark polyethylene flasks and fixed with 
lugol 1%.

Qualitative analyses (18 plankton net 
samples) were carried out by observations on 
slides, under a light microscope (Olympus CX31, 
Tokyo, Japan). The samples were cleaned with 
H2O2 and distilled water, especially for better 
visualization the frustules of diatoms. The taxa 
were identified based on the specialized literature 
(e.g., Cupp 1943; Cleve-Euler 1955; Wood 1968; 
Dodge 1985; Balech 1988; Hernández-Becerril 
1996; Tomas 1997; Tiffany & Hernández-Becerril 

Figure 1 – Map showing the sampling sites (nine 
sample points) along the southern coast of Bahia. 
(MSP = Morro de São Paulo; BOI = Boipeba; BG = 
Barra Grande).



Phytoplankton on the southern coast of Bahia 3 de 6

Rodriguésia 70: e03632017. 2019

2005; Tenebaum 2006; Throndsen et al. 2007), and 
were observed as many slides as needed in each 
sample, until no new species were added to the 
checklist. We used the taxonomic classification 
system of Guiry & Guiry (2017). 

The quantitative analyses (54 bottle samples) 
was according to the Utermöhl method (1958) order 
to determine the phytoplankton cell concentration 
(cell L-1); we used 50 or 100 mL sedimentation 
chambers, depending on the sample; and counted 
the entire bottom area of the chamber using an 
inverted microscope (Motic AE 2000, Hong Kong, 
China) at 200 to 400 X magnification. 

The phytoplankton community was 
characterized by measuring the richness (S), the 
Shannon diversity index (H’) and the Pielou species 
evenness (J’). The phytoplankton cell concentration 
from different locations were analyzed with the 
Kruskal-Wallis analysis of variance, after checking 
the assumptions for parametric analyses (normality 
and homoscedasticity) using the Shapiro-Wilk 
and Levene tests. Following, the multiple value 
comparison test was used to assess significant 
differences (p < 0.05) in the cell concentration 
between sites. All statistical analyses were carried 
out in an R environment (R Core Team 2016).

The frequency of occurrence of the taxa was 
calculated based on Matteucci & Colma (1982), 
considering the number of samples in which a 
given taxon occurred in relation to the total number 
of collected samples (plankton net and bottle). The 
following categories were used: very frequent (VF) 
> 70%; frequent (F) > 40% ≤ 70%; infrequent (I) 
> 10% ≤ 40%; sporadic or rare (S) < 10%.

Samples were deposited in the Herbarium 
Alexandre Leal Costa of the Universidade Federal 
da Bahia (ALCB, UFBA), Bahia - Brazil (S1 in 

supplementary material <https://doi.org/10.6084/
m9.figshare.9759311.v1>).

Results and Discussion
The hydrological pattern of the southern 

coast of Bahia is divided into a dry season, between 
August and February, and rainy season, from 
March to July (Bittencourt et al. 2000; Fischer 
et al. 2007; Amorim et al. 2011). However, there 
were no large variations in water temperature 
(28 ± 0.4 and 26 ± 0.5 oC), salinity (34 ± 1.5 and 
32 ± 2) and transparency (5 ± 1 and 4 ± 0.6 m) 
between December (dry) and May (rainy) months, 
respectively (Tab. 1).

A total of 149 taxa were identified, 
distributed in six phyla: Bacillariophyta - class 
Bacillariophyceae (50 taxa), Coscinodiscophyceae 
(14 taxa) and Mediophyceae (19 taxa); Miozoa 
- class Dinophyceae (50 taxa); Cyanobacteria - 
class Cianophyceae (9 taxa); Euglenophyta - class 
Euglenophyceae (3 taxa); Haptophyta - class 
Coccolithophyceae (2 taxa) and Raphidophyceae 
(1 taxa); Ochrophyta - class Dictyochophyceae (1 
taxa) (S2 in supplementary material <https://doi.
org/10.6084/m9.figshare.9759311.v1>). 

Diatoms (about 63%) and dinoflagellates 
(about 26%) were the most representative groups 
in the specific composition, and marine species 
predominated in both periods, following a pattern 
typically found in coastal waters and in the 
Brazilian continental shelf (e.g., Fernandes & 
Brandini 2004; Lacerda et al. 2004; Procopiak et 
al. 2006; Rezende et al. 2015).

The area with the highest richness was 
MSP (109), followed by BOI (101) and BG (98). 
All three areas showed exclusively occurring 
taxa: 20 in BG, 16 in MSP and 13 in BOI 

Table 1 – Hydrological variables, Shannon-Weaver Index (H’) and Pielou Equability (J’) from sampling sites. (MSP 
= Morro de São Paulo; BOI = Boipeba; BG = Barra Grande).

Region Dates Temperature (oC) Salinity Transparency (m) H’ (bits ind-1) J’

MSP
2013/02/12 27.7 ±0.2 33 ±0.5 5.5 ±1.3 3.9 0.8

2014/15/05 26.0 ±0.5 32 ±0.5 4.5 ±0.5 4.0 0.8

BOI
2013/03/12 28.3 ±0.2 33 ±0.1 5.2 ±1.0 3.8 0.8

2014/16/05 26.0 ±0.5 32 ±0.5 4.5 ±1.0 4.0 0.7

BG
2013/18/12 28.5 ±0.5 31 ±0.8 5.0 ±0.5 4.0 0.8

2014/28/05 26.5 ±0.2 30 ±0.5 4.5 ±1.0 3.8 0.7
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(S2 in supplementary material <https://doi.
org/10.6084/m9.figshare.9759311.v1>). The 
microphytoplankton species diversity index in the 
southern coast of Bahia has between 3.8 and 4 bits 
ind-1, and there was no dominance of any taxon 
(J’ ~0.8) (Tab. 1). The indexes of phytoplankton 
diversity characterize the system as having 
high diversity, according to Margalef (1978) 
classification; they were similar to those found in 
other coastal and estuarine regions of Brazil (e.g., 
Matta & Flynn 2008; Santiago et al. 2010; Affe & 
Santana 2016). 

The phytoplankton cell density ranged from 
1.85 × 105 cells L-1 in Boipeba to 1.12 × 106 cells 
L-1 in Morro de São Paulo, and did not differ 
significantly among the three regions (p = 0.19), 
nor between the collection periods (p = 0.58).

Regarding frequency of occurrence, 72 
species were considered infrequent, 32 species 
were considered very frequent, 33 species 
were considered frequent, and 12 species were 
considered sporadic. The high diversity was 
due to the large contribution of infrequent 
taxa (48%), especially diatoms with elongated 
frustules (e.g., Nitzschia, Pleurosigma) and 
dinoflagellates of epibenthic habitats (e.g.,  
Ostreopsis, Prorocentrum) occasionally recorded 
on the surface due to intense resuspension 
processes. Among the frequent (22%) and very 
frequent (32%) taxa, chain-forming diatoms (e.g.,  
Bacillaria, Bacteriastrum, Chaetoceros) were 
highlighted as an important survival strategy in 
waters with high hydrodynamics (Hendey 1964; 
Margalef 1978; Round et al. 1990).

In the current floristic survey, new records 
were revealed for the Brazilian coast. Based 
on the list of Brazilian flora (BFG 2018), 
five taxa are indicated as new records for 
the Brazilian coast: Gyrosigma angulatum 
(Quekett) Griffith & Henfrey Cleve, Melosira 
nummuloides C. Agardh and Navicula lyroides 
Hendey (Bacillariophyta), Ostreopsis cf. siamensis 
Johs. Schmidt and Prorocentrum robustum 
Osorio-Tafall (Miozoa). Sixteen taxa are new 
records for the Northeastern Brazilian coast: 
Cymbopleura naviculiformis (Auerw.) Krammer, 
Cocconeis placentula (Ehrenberg), Corethron 
criophilum Castracane, Coscinodiscus wailesii 
Gran & Angst, Diploneis didyma (Ehrenberg) 
Ehrenberg, Gyrosigma littorale (W.Smith) 
Griffith & Henfrey, Leptocylindrus minimus 
Gran and Nitzschia sigmoidea (Nitzsch) W. Smith 
(Bacillariophyta), Cyclotella litoralis Lange & 

Syvertsen, Dinophysis amandula (Balech) Sournia, 
Prorocentrum cf. mexicanum Osorio-Tafall, 
Protoperidinium ovum (Schiller) Balech (Miozoa), 
Komvophoron schmidlei (Jaag) Anagnostidis & 
Komárek (Cyanobacteria), Chattonella subsalsa 
B. Biecheler and Dictyocha fibula Ehrenberg 
(Ochrophyta), and Eutreptia cf. viridis Perty 
(Euglenophyta). Also, 27 taxa are new records 
for the coast of Bahia: 22 Bacillariophyta (S2 in 
supplementary material <https://doi.org/10.6084/
m9.figshare.9759311.v1>), Gonyaulax spinifera 
(Clap. & Lachm.) Diesing, Phalacroma cf. rapa 
Jorg., Protoperidinium pentagonum (Gran) Balech, 
and Protoperidinium cf. venustum (Matzenauer) 
Balech (Miozoa), besides Trichodesmium thiebautii 
Gomont ex Gomont (Cyanophyceae). 

Although between 2010 and 2015 Bahia was 
one of the seven Brazilian states with the highest 
number of new records of microalgae species 
(Menezes et al. 2015), the knowledge on marine 
microalgal biodiversity remains relatively low. 
Here we presented the results of the first floristic 
survey carried out in this area which represents 
the largest coast of Brazil, adding a series of 
new occurrences of species. Thus, it increases 
the knowledge on the composition of marine 
phytoplankton in the Brazilian coast. 
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