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Abstract
Investigation of foraminifera assemblage through thirtyt-wo surface samples along the transect in Itapitangui river mangrove
was done in july / 89. Foraminiferal fauna composed mainly of Ammotium salsum, Arenoparrella Mexicana, Haplophragmoides
wilberti, Miliammina fusca and Trochammina inflata occur on mangrove area of Cananeia-Iguape estuary-lagoon system at bottom
salinity range from 6 to 30, bottom temperature range from18 -9°C and organic carbon percentage values range from 0.47 to 5.7.
The low diversity pattern of foraminiferal population inhabiting the mangrove area of Itapitangui River and the lack of foraminiferal
zonation is similar to that encountered in mangroves from all over the world.

In July 1989, a survey of foraminifera zoning was carried out by means of thirty-two surface samples along a transect in
the Itapitangui river mangrove, Cananéia-Iguape estuarine-lagoon system. The foraminifera fauna found is mainly composed of
Ammotium salsum, Arenoparrella mexicana, Haplophragmoides wilberti, Miliammina fusca and Trochammina inflata. This fauna
has been found in muddy and sandy sediments where the bottom salinity ranges from 6 to 30, the bottom temperature ranges from
18oC to 19oC, and the organic carbon content ranges from 0.47% to 5.70%. The diversity pattern of the foraminifera population
inhabiting the Itapitangui river mangrove area and the absence of zonation of foraminifera species are similar to those found in the
mangroves worldwide.
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Introduction
Lagoons and estuaries situated between sea and continental
domains are under the influence of hydrological and chemical
fields’ variability. Those environments contain ecosystems that
are very rich and diverse, where sea and freshwater species can
reproduce and develop, maintaining the ecological balance of
coastal regions. The Cananeia-Iguape estuary-lagoon system is one
of the largest complex environments from south of Brazil. Benthic
foraminifera fauna is used as biological indicators because these
assemblies receive influences from several environmental factors
such as salinity, temperature, substratum type, organic carbon, pH,
Eh and ebb energy. Environmental variability control foraminifera
assemblages delimiting particular microhabitats and establishing
ecologically different environments. From these environments,
Copyright © All rights are reserved by Rajib Biswas.

the estuaries have characteristics of complex systems, where
various environments parameters are responsible for the change
of faunal composition in small geographic areas [1]. A remarkable
characteristic resulting from the foraminifera assemblages is
a transition towards the sea from agglutinated to a calcareous
fauna. This faunal change could be gradual, but generally is a
sudden fact. The characteristics of stressing conditions in estuaries
environments, such as daily ebb oscillations that provokes abrupt
changes in salinity allow only a few species, highly adapted, can
tolerate these changes. Meanwhile, the species that are able to
tolerate such changes and dominate the environment will get
abundance food and low competition among species, dominating
with high reproduction [2-4].
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The foraminifera fauna distribution of estuaries has been
widely studied and developed by the micropaleontology group from
the Oceanographic Institute of Sao Paulo, through master’s degree
dissertations, PhD thesis and papers resulting from international
cooperation projects. Among these works, we can summarize:
[5-10,11,12]. Our main objective is to add to the knowledge of
the ecology of benthic foraminifera species from Itapitangui river
mangrove in the Cananeia-Iguape estuary-lagoon system. This area
remains well preserved from anthropic action, and it is believed
that the respective fauna is subjected only to the natural stress
typical from transitional environment. Resulting data from well
preserved natural mangrove environments and its foraminifera
fauna are valuable to compare with other mangroves from all over
the world forming a basis to study the distribution of foraminifera
fauna [13].

Study Area

The Cananeia-Iguape estuary-lagoon system is located south
of Sao Paulo state and it is a low-energy environment formed by a

complex group of islands. In the north part of it is delimited by the
estuary of Ribeira de Iguape river, and in the south by Trapande Bay,
where many rivers flow into the system the estuary-lagoon system
is separated from adjacent ocean by 70km long barrier island
(Island) Long). The Itapitangui river is located in the southeast part
of Cananeia city (Figure 1). The Itapitangui river mangrove fringes
are colonized by Laguncularia racemosa and Rhizophora Mangle.
It can also be found isolated species of Avicennia shaueriana and
fields of Spartina sp. The mangrove vegetation has an area of
2,000ha as interpreted in aerophotogrametrics by [14]. This area
is microtidal with mean tidal range about 1.5m. The sampling area
is well sheltered from severe wave activity and is subjected to
periodic flooding as a result of fluctuations of the adjacent water
body. Bottom sediments are mostly mud and sand. Rainfall, local
tributaries rivers and tidal channels control area discharge.
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measurements were obtained from interstitial water in bottom
sediment. These values were determined using Goldberg 10.433
portable refractometer. The temperature was obtained with manual
thermometer. Species diversity index of Shannon-Wiener function
H and Simpson Dominance were calculated for each station. The
physical and chemical data (salinity and amount of organic carbon)
in sedimentation were correlated with foraminifera data (diversity
and dominance) through “nonparametric” correlation method of
Spearman, accepting as the criterion for recognition, significant
differences <0.05. The number of individuals was evaluated to
group species and stations. The matrix was logarithmized (log x+1)
and submitted to Bray Curtis index. A few samples and rare species
were not taken into account for the matrix data. Samples and species
that were removed from the calculation were samples 3, 18 and 31,
and the foraminifera species Ammobaculites exigus, Ammodiscus sp.,
Glomospira compressa and Trochammina squamata. The grouping
was obtained by minimum variation. The final calculation and
dendogram were done by Fitopac program.

Materials and Methods

Thirty-two surface samples (10cm3 area, 1 cm deep) were
collected along a transect across the Itapitangui river mangrove in
July / 89 (Figure 1). The first sample was taken on the channel, and
the subsequent ones toward mangrove vegetation at every 50m.
Samples were taken from sediment retained around supporting
roots from Rizophora Mangle and Laguncularia Racemosa. To
collect the foraminiferal samples, it was used a small, serrated
corer, as described by [15]. This corer cuts the mangrove material,
mainly roots, without compressing anything. Samples containing
sediment were fixed with 5% buffered formalin, stained with
rose Bengal, washed over at 0.063-micron sieve and dried. In
order to separate foraminifera from sediment each sample were
floated in carbon tetrachloride and examined for foraminiferal
specimens. All specimens of foraminifera were identified and
counted. Sediment samples for organic carbon analysis were also
collected and performed the Gaudette [16-20] method. Salinity

Figure 1: Map of study area and location of sample sites.

Results
In the 32 samples collected along the Itapitangui river
mangrove transect, was found a total abundance of 3282
individuals, belonging to 18 foraminifera species (Table 1). The
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values were in sample 26 (2.011). The minimum dominance values
were in sample 26 (0.137) and the maximum diversity values were
in sample 29 (0.516). Bottom salinity values range

from 6 to 30.
The highest values occur near Itapitangui Sea at the tidal channel,
and the lowest value in the upper mangrove region. Bottom water
temperature values remaining

between 18 and 19 °C. Organic
carbon percentage values range from 0.47 and 5.7.

Table 1: Foraminiferal species counts for transect samples from Itapitagui River mangrove.

foraminiferal fauna from this area is dominated by agglutinated
species belonging to Textulariina sub order. Ammotium salsum,
Arenoparrella mexicana, Haplophragmoides wilberti, Miliammina
fusca and Trochammina inflata are the dominant foraminiferal
assemblages found in the mangrove-studied area. The diversity
and dominance species index, salinity, and organic carbon values
found in Itapitangui mangrove are shown in (Table 2). Minimum
diversity values were

in sample 29 (0.662) and maximum diversity
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Table 2: Diversity, dominance index, bottom salinity, bottom temperature and carbon organic for transect samples.
Samples

I Diversity

I Dominance

I Salinity

I Temperature

I Organic carbon

1

1,908

0,151

28

18,5

0,8987

4

1,094

0,329

26

18,1

0,7878

2
5

1,088
0,69

6

1,283

8

1,266

7
9

10

1,461
1,767

0,325
0,483
0,292
0,263
0,295
0,17

1,268

0,302

12

1,341

0,265

14

1,522

11
13
15
16
17
19
20
21
22
23
24
25
26
27
28
29
30
32

1,67

1,605
1,273
1,354

0,199
0,195
0,231
0,308
0,26

0,932

0,509

1,581

0,201

1,375
1,566
1,066
1,739
1,365

0,248
0,206
0,341
0,176
0,25

1,055

0,344

2,008

0,139

2,011
1,364
0,662
1,556
0,693

0,137
0,247
0,516
0,211
0,4

26
28
28
30
26
24
28
28
28
24
26
26
26
26
24
20
22
20
18
20
18
26
16
26
22
16
6

18,2
18,6
19,0
19,0
19,1
19,0
19,3
19,4
19,0
18,7
18,9
19,0
19,0
19,1
19,0
19,1

47,406
0,7476
0,5609
0,5108
0,6484
11,739
0,4928
0,6847
0,6366
0,7505
0,9557
0,7751
0,7384
0,6691
1,302
2,37

19,0

16,282

18,7

54,522

18,9
18,8
19,0
18,8
18,7
18,8
18,2
18,2
18,1

14,995
27,205
42,616
27,746
22,645
40,683
43,602
57,378
0,444

Figure 2: Dendrogram showing faunal similarities of fourteen species.
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The cluster analysis, performed on the 32 samples containing
18 species, defined 3 biofacies (Figure 2). The found species of
biofacies 1 are Ammoastuta inepta, Reophax nana, Ammotium
cassis and Typhotrocha comprimata. Biofacies 2 presents
Ammobaculites dilatatus, A. foliaceus, Polysaccamine hypohyaline
and Textularia earlandi. Biofacies 3 consists of Arenoparrella
mexicana, Milammina fusca, Haplophragmoides wilberti,
Ammotium salsum, Trochamina inflata and T. macrescens. The
biofacies 3 is characterized by the dominance of true mangrove
foraminifera fauna. These findings suggest that foraminiferal
zonation is unclear and change in foraminiferal assemblage may
not be directly associated with mangroves. On the other hand,
mangrove foraminiferal assemblage is rather controlled by others
environmental factors such as salinity, temperature and substrate
organic content [21]. The physical chemical data (bottom salinity
and organic carbon percentage) were correlated with biological
data (diversity and dominance). The results obtained in this study
have not revealed any clear relations between the environmental
parameters and foraminiferal fauna.

Discussion and Conclusion

The mangrove foraminiferal assemblage found in this study
presents a low faunistic diversity, probably due to environmental
changes such as daily salinity and temperature variations. The
foraminifer’s patchy distribution contributes to recognizing several
faunal provinces suggesting different microenvironments along the
samples collected from the mangrove transect. The foraminiferal
fauna identified in Itapitangui river mangrove consists of all
agglutinated species, characteristics from mixohaline environments.
It was not found any calcareous species from ocean adjacent areas.
This result may suggest that there is a minimum ocean influence,
through ebb flows, capable of transporting foraminifer’s tests. The
high organic carbon percentage present in the transect mangrove,
may be responsible for the development of true mangrove fauna
entirely agglutinated. Besides that, bottom salinity seems to
be another influential factor upon foraminiferal distribution in
Itapitangui mangrove. Many authors are in agreement with that,
and the importance of this attribute is well discussed [13,16]. The
occurrence of agglutinated foraminifera is also probably due to
freshwater discharge in the system. According to [17], the impact
of fresh water, draining into the estuarine environments, promotes
a reduction in calcareous species and increase in agglutinated
individuals’ number and diversity. Diversity pattern expected
for mangrove area is always lower than coastal regions, due to
freshwater dilution from rivers. In hyposaline waters, the number
of species varies about 10 species, mostly agglutinated species. In
the other hand, in regions where discharge of fresh water is less
significant, this number increases over 25, and calcareous shapes
predominate. The low number of foraminifera species found in
study area is a good confinement indicator of marine influence
in mangrove area. Many authors have obtained reductions in the
number of species when sampling stations are far from the adjacent
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ocean region [3,7]. Dominance and diversity results obtained from
the foraminiferal fauna, seem to be at random, not showing any
kind of distribution pattern. The salinity role upon foraminifera
functioning system is getting started.

It is known, however, that effects from reduction of salt in waters
may have a great influence on habitat restriction of mixohaline
species. In the same way, the lack of inorganic salts availabilty in
fresh water is an extreme limiting factor, mainly to the calcareous
species, because calcareous species takes from the chemical
elements necessary to construct its tests. The assemblage found in
this study is considered a true mangrove fauna by the dominance
of Mexican, Arenoparrella Milammina fusca, Haplophragmoides
wilberti, Ammotium salsum and Trochamina inflata. These species
dominate mangroves assemblages in Sumatra. The pattern found in
the Itapitangui mangrove indicates that zonation does not seem to
exist in this particular environment and foraminiferal distribution
shows a uniform assemblage pattern along the study area. Usually,
benthic foraminifera can be used as indicator of freshwater
influence and gradient of marine influence in mangrove area, but in
the present study salinity variation might have not been noted in the
area and has not provided any control in foraminifera assemblage
able to delimit ecologically different environments.
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