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RESUMO 
A composição de espécies e a distribuição de Foraminifera costeiro e oceânico foi estudado no nordeste do Brasil, entre 
2o a 9o S e 34o a 38o W. Coletou-se amostras com rede bongo (120 µm de abertura de malha) em 70 estações ao longo 
de 14 perfís perpendiculares à costa, em fevereiro-março/1995. Foram identificados 11 espécies. A baixa densidade 
(média total de 26 ind.m-3) correspondeu geralmente às massas de água oligotróficas, e diferenças na abundância foram 
afetadas localmente pela inluência dos manguezais na áreas costeiras e pelas ressurgências topográficas nas áreas 
oceânicas. Foi indentificado um grupo de espécies indicadoras de massas d’água tropicais, de plataforma e da corrente 
do Brasil.  
 
ABSTRACT 
The species composition and distribution of coastal and oceanic Foraminifera was studied off Northeast Brazil  between 
2o to 9o S and 34o to 38o W.  Samples were collected with a bongo net (120 µm mesh size) at 70 stations along 14 
transects perpendicular to the coastline from February to March 1995. A total of 11 species were identified. The low 
abundances (total average 26 ind.m-3) of Foraminifera generally corresponded to oligothrophic water masses and 
differences in abundance were locally affected by mangroves nearshore and by topographic upwelling offshore.  The 
main group of species originated  from a mixture of tropical, coastal and Brazil Current water masses.  
 
Palavras-Chave: foraminífera, plâncton, atlântico sul 
 
1. INTRODUCTION 

The distribution pattern of living Foraminifera is 
determined chiefly by the climatic belts and their current 
systems. Thus, one can recognize antartic, subantartic, 
transitional, subtropical, and tropical assemblages (Bé 
&Tolderlund, 1971; Hemleben et al., 1989).  

The shelf and open ocean off Northeast Brazil is largely 
affected by two water masses, the Tropical (TW) and 
South Atlantic Central Waters (SACW) (Stramma et al, 
1990). A pycnocline with a stable thermocline, located 
between the depths of 100 and 300 m,  prevents mixing 
between the Tropical surface and the deeper, nutrient rich 
SACW waters (Macedo et al., 1996; Medeiros et 
al.,1999). The inner-shelf waters are dominated by the 
oligotrophic Brazil Current (BC) and the low productivity 
is only enhanced by sporadic  local upwelling events 
either at the shelf edge or at seamounts and island. The 
impact of several medium sized rivers upon the coast has 
yet to be established, but seems to be restricted to a 
narrow coastal band. 

The planktonic Foraminifera exerts  an important role 
in the marine environment, as they are used to trace 
present day ocean surface currents and their hydrographic 
properties (Boltovskoy, 1962, 1970; Kemle-von Mücke & 
Hemleben, 1999). However, little is known of the 
quantitative composition and distribution of Foraminifera 
off north-eastern Brazil. Previous investigations were 
restricted mainly to Boltovskoy (1981; 1999), although 
information for  the Northeast of Brazil  is fragmentary. 

The survey formed part of the Brazilian-German JOPS 
II (Joint Oceanographic Projects) oceanographic 
expedition on board of the german RV Victor Hensen in 
Brazilian waters (Ekau and Knoppers, 1996) and this 
research was carried out  in order to known the species 
composition and the distributional patterns of planktonic 
Foraminifera off Northeast Brazil. 
 
2. MATERIALS AND METHODS 

A Bongo net (mesh size 120 micrometers and  mouth 
diameter of  30cm)  was hauled obliquely at a speed of 2 
to 2.5 knots from a depth between 14m in nearshore and 
150m in offshore waters. A flowmeter (Hydrobios, Kiel) 
was fitted onto the opening of the net. Samples were 
preserved in a 4% buffered formalin/seawater solution. 
Foraminifera species were identified (Boltovskoy, 1981, 
1999 manuals used among others) and taxon abundance per 
cubic meter was determined from a 1 ml subsample, taken 
with a Stempel-pipette of the entire sample (250 ml). 
Triplicate subsamples were counted. 
 
3. RESULTS AND DISCUSSION 

A total of 11 species were identified (Table I), of which 
4 occurred in more than 50% of the samples, while 5  
were found in less than 10% of the samples. The relative 
importance of different species varied among stations, 
although the most abundant species in decreasing order of 
numerical abundance were: Globigerinoides ruber, 
Globigerinoides sacculifer and Globorotalia menardii. 
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Figure 1 – Investigation area and plankton stations during 

leg 5 of the JOPS-II cruise. 
 

Table I – List of Foraminifera species off  north-eastern 
Brazil, February/March 1995. 

 
Species 
 Candeina nitida d’Orbigny, 1839 
 Globigerinella calida (Parker, 1962) 
 Globigerinoides ruber f. alba (d’Orbigny, 1839) 
 Globigerinoides ruber f. Rosacea (d’Orbigny, 1839) 
 Globigerinoides sacculifer (Brady, 1877) 
 Globigerinoides trilobus (Reuss, 1850) 
 Globorotalia menardi (Jones & Brady, 1865) 
 Hastigerina pelagica (d’Orbigny, 1839) 
 Orbulina universa d’Orbigny, 1839 
 Tretomphalus bulloides d’Orbigny, 1826 
Turborotalita quinqueloba (Natland, 1938) 

 
Globigerinoides ruber pink form may be considered a 

summer species, whereas Globigerinoides ruber white 
form occurs year-round and dominates during the austral 
winter. Its widespread distribution in the underlying 
sediment suggests that the planktonic pattern is a result of 
reproductive habits (Kemle-von Mücke & Hemleben, 
1999). Globigerinoides sacculifer maximum abundance at 
the equator corresponds roughly with the oxygen rich 
SACW and the less saline surface water coming from the 
coast of Equatorial West Africa (Levitus & Boyer, 1994). 
This suggests that G. sacculifer is an indicator of oxygen-
rich, low-salinity waters, yet in other regions, like the 
Caribbean, G. sacculifer prefers higher salinities, whereas 
G. ruber occur in low-salinity water masses. These 
contrasting observations suggest that, within certain 
limits, salinity seems to play a minor role (Kemle-von 
Mücke & Hemleben, 1999). On the other hand, food 
availability may explain these contrasting distributional 
patterns, as was observed by field and laboratory 

experiments (Kemle- von Mücke, 1994), that indicate that 
G. sacculifer occupies more oligothrophic water masses 
and feeds mostly on copepods, whereas G. ruber prefers 
eutrophic environments. This pattern was observed in the 
present study, when G. ruber dominated in coastal 
euthophic areas from Pernambuco and Paraíba State, 
while G. sacculifer dominated the oligothrophic coastal 
and oceanic areas of Rio Grande do Norte and Ceará 
States.  

In general, in the transects off Rio Grande do Norte  
and Ceará States, oceanic species dominated at all 
stations, and this pattern could be attributed to the lack of 
freshwater runoff from the continent due to the dry 
climate and geomorphology of the area. Mabesoone and 
Coutinho (1970) mention that the constant Northeast 
tradewinds and the dry climate in the coastal area of these 
States permit the formation of extensive beaches and 
dunes, that are in constant movement due to vegetation 
absence; these dunes block the free flow of rivers to the 
sea and  behind them a sequence of freshwater lakes are 
formed. The changes observed in these coastal areas seem 
to be principally driven by seasonal blooms of 
Tetromphalus bulloides, a benthonic species with a 
reproductive phase in the plankton. This species was also 
very common in most coastal samples. 

Globorotalia menardii is a rather common member of 
the fauna in tropical ocean and indicates affinities with 
Equatorial Undercurrent, which flows along the equator 
at 50-100m (Bé, 1977; Kemle-von Mücke & Hemleben, 
1999).   

In general, the Foraminifera species composition was 
found to be diverse due the stable conditions in the TW  
present in the area. Environmental stability is 
characterized by a low range of environmental variation 
such as salinity, temperature and frequency of storm 
events (Levinton, 1995); and physically stable 
environments may accumulate more species than variable 
environments (Giller, 1984).   

The abundance of Foraminifera was low with a total 
average of  26 ind m-3. No special pattern in abundance 
distribution was observed. The total abundance was found 
to range between 0.24 ind m-3  (St. 10 - transect 2) and 45 
ind m-3 (St. 25 - transect 5).  Highest average density was 
registered to G. ruber f. rosacea with  18.7+7.8 ind.m-3 
(Fig. 2). Besides the planktonic species, it was registered 
some benthic Foraminifera (Amphistegina, Triloculina, 
Quinqueloculina, Elphidium, among other genera), that 
probably were collected by the plankton net, mainly in 
coastal area, due to intense turbulence.  

It can be concluded that  the studied area is 
characterized by a high biodiversity but can be regarded 
as being among the most oligotrophic marine habitats in 
Brazil, when considering the magnitude of abundance of 
the Foraminifera. The narrow shelf allows nearshore 
incursion of oceanic populations and vice versa resulting 
in a strong interaction between these communities. 
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Figure 2 – Average density and standard deviation of the 
Foraminifera off north-eastern Brazil, February/March 1995. 

 
ACKNOWLEDGEMENTS 

This work was funded by  the Ministries of Science and 
Tecnology of Brazil and Germany, and  the Ministry for 
Environment of Brazil, under the JOPS II (Joint 
Oceanographic Projects) research cooperation programme 
in Science and Technology between the two countries. 
We thank Dr. Werner Ekau, Dr. Bastian Knoppers, Dr. 
Ralf Schwamborn, Dr. Sílvio Macedo and Dr. Carmen 
Medeiros for their special collaboration and suggestions, 
and  the crew members of RV ‘Victor Hensen’ for their 
support during field work. 
 
REFERENCES 
BÉ, A. W. H. (1977). An ecological, zoogeographic and 

taxonomic review of Recent planktonic foraminifera. 
In: Oceanic Micropaleontology, A.T.S. Ramsay, ed. 
Acad. Press, London, p. 1-101. 

BÉ, A. W. H. & TOLDERLUND, D. S. (1971). 
Distribution and ecology of living planktonic 
Foraminifera in surface waters of the Atlantic and 
Indian Oceans. In: The micropaleontology of Oceans, 
W. R. Riedel; B. M. Funnell, eds. Cambridge Univ. 
Press, Cambridge, p. 105-149. 

BOLTOVSKOY, D. (1981). Atlas del zooplancton del 
Atlantico Sudoccidental y métodos de trabajos com el 
zooplancton marino. Mar del Plata: INIDEP, 936p. 

BOLTOVSKOY, D. (1999). South Atlantic Zooplankton. 
Leiden: Backhuys Publishers, 1999. 2v. 1706p. 

BOLTOVSKOY, E.  (1962) . Planktonic Foraminifera as 
indicators of different water masses in the South 
Atlantic. Micropaleontology, 8:403-408. 

BOLTOVSKOY, E. (1970). Masas de agua 
(caracteristica, distribución, movimientos) en la 
superficie del Altantico sudoeste, según indicadores 
biológicos – Foraminiferos. Serv. Hidrogr. Naval, 
Argentina, Publ. H 643, p. 1-99. 

EKAU, W. & KNOPPERS, B. (1996).  Sedimentation 
Processes and Productivity in the Continental Shelf 
Weaters off East and Northeast Brazil. Bremen:  Joint 
Oceanographic Projects (JOPS-II). Cruise Report and 
First Results. ZMT, 151p. 

GILLER, P. S. (1984). Community structure and the 
niche. London. Chapman and Hall. 176p. 

KEMLE-VON MÜCKE, S. (1994). 
Oberflächenwasserstruktur und zirkulation des 
Südostatlantiks im Spätquartär. PhD. Diss., Univ. 
Bremen. 151p. 

KEMLE-VON MÜCKE, S. & HEMLEBEN, C. (1999). 
Foraminifera. In: D. BOLTOVSKOY (ed.). South 
Atlantic Zooplankton. Leiden: Backhuys Publishers, 
1999. p. 43-73. 

LEVINTON. J. S. (1995). Marine Biology, function, 
biodiversity, ecology. NewYork: Oxford Univ. Press, 
420p. 

LEVITUS, S. & BOYER, T. P. (1994). World Ocean 
Atlas 1994. NOAA, Washington, D. C. 

MABESOONE, J. M. & COUTINHO, P. N., (1970). 
Litoral and shallow marine geology of the Northern and 
Northeastern Brazil. Trab. Oceanogr. Univ. Fed. PE.: 
12:1-124. 

MACEDO, S. J., MEDEIROS, C. & LINS-CORREIA, I. 
(1996). Leg 5: Influence of mangroves on diversity and 
productivity of the coastal waters off Northeast Brazil. 
I. Physical and chemical aspects. In: Ekau, W.; 
Knoppers, B. (eds.): Sedimentation Processes and 
Productivity in the Continental Shelf Weaters off East 
and Northeast Brazil. Bremen:  JOPS-II. Cruise Report 
and First Results. ZMT, p. 82. 

MEDEIROS, C.; MACÊDO, S. J.; FEITOSA, F. A. N. & 
KOENING, M. L.. (1999). Hydrology and 
Phytoplankton Biomass of the Northeastern Brazilian 
Waters. Arch. Fish. Mar. Res. 

STRAMMA, L.; IKEDA, Y. & PETERSON, R.G. 
(1990). Geostrophic transport in the Brazil Current 
region north of 20o S. Deep-Sea Res.,  37:1875-1886. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

0

5

10

15

20

25

30
 C

an
de

in
a 

ni
tid

a

 G
lo

bi
ge

rin
el

la
 c

al
id

a 

 G
lo

bi
ge

rin
oi

de
s r

ub
er

 f.
 a

lb
a 

 G
lo

bi
ge

rin
oi

de
s r

ub
er

 f.
 ro

sa
ce

a 

 G
lo

bi
ge

rin
oi

de
s s

ac
cu

lif
er

 G
lo

bi
ge

rin
oi

de
s t

ril
ob

us
 

 G
lo

bo
ro

ta
lia

 m
en

ar
di

 H
as

tig
er

in
a 

pe
la

gi
ca

 

 O
rb

ul
in

a 
un

iv
er

sa
 

 T
re

to
m

ph
al

us
 b

ul
lo

id
es

 

Tu
rb

or
ot

al
ita

 q
ui

nq
ue

lo
ba

Av
er

ag
e 

de
ns

ity
 (i

nd
.m

-3
)


