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APRESENTACAO

O livro “Ciéncias Biologicas: Génese na formagdo multidisciplinar” é uma obra
focada em discutir a formagéo e jun¢ao do conhecimento de diversas areas que compdem
a grande area das Ciéncias Biologicas, dando ao leitor uma viséo plural e ampla sobre o
que é produzido nesta area atualmente. O presente volume abordara em seus dezessete
capitulos artigos cientificos originais, pesquisas, relatos de casos e revisdes. Sdo estudos
selecionados e desenvolvidos em reconhecidas instituicbes de ensino e pesquisa do pais.

Dado que as Ciéncias Biol6gicas estudam os seres vivos e todas as suas relagdes
entre si e com 0 meio ambiente, os trabalhos descritos neste livro abordam temas voltados
para as ciéncias da saude como microbiologia, fisiologia e bioquimica por exemplo, genética
e biotecnologia, boténica, meio ambiente, biodiversidade e bioconservacgéo, entre outros.
Esta multidisciplinaridade é extremamente importante, pois as pesquisas com diferentes
olhares profissionais tendem ter uma visdo mais ampla e maior aplicabilidade na vida
quotidiana.

O ser humano tende a ter uma visdo autocentrada de importancia em relagdo a
todos os seres a sua volta e ao ambiente no mundo; no entanto, na pratica, tende a ser na
maioria das situag¢des destrutivo ou pouco colaborativo, esquecendo que 0s seres ndo sao
isolados — existe uma relagao de interdependéncia entre eles, e tudo que acontece com os
seres vivos e com o ambiente também o afeta. Neste sentido, esta obra leva a reflexao da
importancia de se conhecer e estudar os seres vivos e 0 ambiente sob diferentes olhares,
através de trabalhos de pesquisa de qualidade e com diferentes propoésitos.

Acreditamos que esta obra sera importante para enriquecer seu conhecimento e
mostrar que a ciéncia € um ambiente democratico e prolifico, que pode ser muito prazeroso
de ser visitado. Assim como todas as demais obras da Atena Editora, esta também sera
revisada por um corpo editorial formado por mestres e doutores, formados nas melhores
universidades do Brasil. Esperamos que vocé nos acompanhe nesta leitura. Bom proveito!

Daniela Reis Joaquim de Freitas
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ABSTRACT: The benthic foraminifera species
are sensitive to environmental conditions
being used in the reconstruction of ancient
sedimentation environments as indicators of
sea level changes in continental margins. Our
objective is to describe the biogenic sediments,
collected at the sediment-water interface of
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marine environments considered fragile in the
Potiguar basin. The characterization of reef areas
and incised valleys in the Potiguar Basin aims to
present bioindicators of different oceanographic
and geological parameters of environmental
quality. The interest in characterizing this feature
is given by the indications it can provide on
sea level variations, as well as the possibility of
harboring economically significant quantities of
hydrocarbons in reservoirs located in the filling
deposits of the incised valleys. Four qualitative
description samples were collected at the
sediment-water interface of marine environments
considered fragile in the Potiguar basin, mainly
in Pirangi, Maracajal and Agu. More diverse
and dominant species were found belonging
to the suborder Miliolina (imperforate shell),
Rotaliina (perforated shell), and species with
lesser dominance belonging to the Textularina
suborder (agglutinated), which reflect the high
hydrodynamics of the environment. In the
inner platform, differences can be observed
between the shallow part with the presence of
Ammonia tepida, Buccella peruviana, Miliolinella
subrotunda, Quinqueloculina patagonica, and
in deeper parts of the channel and middle shelf
we observe the presence of Bolivina striatula,
Bulimina marginata, Triloculina trigonula
Pyrgo ringens, Textularia gramen, and in the
deeper inner shelf the species Quinqueloculina
lamarckiana, Textularia earlandi, Buliminella
elegantissima, Discorbis sp., Pyrgo nasuta
occur. The distribution of Uvigerina striata is
probably related to cooler waters and possibly
the occurrence of upwelling phenomena from
deeper to shallower sites, not yet described in
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the literature, and probably more related to cold water intrusion rather than sedimentological
characteristics.
KEYWORDS: Bioindicators, sensitive, oceanographic, geological, environmental quality.

RESUMO: As espécies de foraminiferos bentdnicos sdo sensiveis as condigbes ambientais,
sendo utilizadas na reconstrugdo de antigos ambientes de sedimentagédo como indicadores
das mudancas do nivel do mar nas margens continentais. Nosso objetivo é descrever os
sedimentos biogénicos, coletados na interface sedimento-agua de ambientes marinhos
considerados frageis na bacia Potiguar. A caracterizagdo de areas recifais e vales incisos
na Bacia Potiguar visa apresentar bioindicadores de diferentes parametros oceanograficos
e geoldgicos de qualidade ambiental. O interesse em caracterizar essa caracteristica se da
pelas indicagbes que ela pode fornecer sobre as variagées do nivel do mar, bem como pela
possibilidade de abrigar quantidades economicamente significativas de hidrocarbonetos em
reservatérios localizados nos depoésitos de enchimento dos vales incisos. Quatro amostras
descritivas qualitativas foram coletadas na interface sedimento-agua de ambientes marinhos
considerados frageis na bacia Potiguar, principalmente em Pirangi, Maracajal e Agu. Espécies
mais diversas e dominantes foram encontradas pertencentes & subordem Miliolina (concha
imperfurada), Rotaliina (concha perfurada) e espécies com menor dominéncia pertencentes
a subordem Textularina (aglutinada), que refletem a alta hidrodindmica do ambiente. Na
plataforma interna, diferencas podem ser observadas entre a parte rasa com a presencga de
Ammonia tepida, Buccella peruviana, Miliolinella subrotunda, Quinqueloculina patagonica,
e nas partes mais profundas do canal e da plataforma média observamos a presenca de
Bolivina striatula, Bulimina marginata, Ocorrem Triloculina trigonula, Pyrgo ringens, Textularia
gramen e, na plataforma interna mais profunda, as espécies Quinqueloculina lamarckiana,
Textularia earlandi, Buliminella elegantissima, Discorbis sp., Pyrgo nasuta. A distribuicdo
de Uvigerina striata esta provavelmente relacionada a aguas mais frias e possivelmente a
ocorréncia de fendmenos de ressurgéncia de locais mais profundos para mais rasos, ainda
nédo descritos na literatura e provavelmente mais relacionados a intruséo de agua fria do que
a caracteristicas sedimentologicas.

PALAVRAS-CHAVE: Bioindicadores, sensivel, oceanografia, geologia, qualidade ambiental.

INTRODUCTION

The composition of the benthic foraminiferal communities of the ocean floor reflects the
oceanographic, trophic and sedimentological characteristics of the environment (Mackensen
et al., 1995; Schmied! et al., 1997a, b) emphasizing the environmental changes of short
periods; and reacting sensitively to seasonal variations and anthropic effects. Either the
presence or absence of species in different bathymetric intervals, in temperature, as well as
the frequency of species of benthic or plankton habit, makes possible to detect the movement
of water bodies in the continental margin (Schnitker, 1974; Murray, 1991), and to detect
water masses interaction (Lutze and Coulbourn, 1984; Chendes et al., 2004; Eichler et al.,
2016). The sensitivity of foraminifera to environmental conditions coupled with the specific
characteristics of their faunal associations (Murray, 1991; Mackensen et al., 1995) allows
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them to be used for reconstruction and interpretation of ancient sedimentation environments
as indicators of sea level changes (Gehrels, 2000, Edwards et al., 2004, Horton & Edwards,
2005). Works that relates the distribution of these fossil indicators to characterize different
environments in terms of salinity, temperature and sedimentological characteristics and
water masses, as well as different degrees of industrial pollution and organic contamination
and their fossilization potential provides data for paleoceanography and paleoclimatology
reconstructions of a region. In the southern Brazilian continental margin, Lohman (1978),
Kowsmann & Costa (1979) and Arz et al. (1999) initially carried out this kind of work. Through
the study of salinity, temperature, pH, dissolved oxygen, granulometry, and benthic population
dynamics, they highlight possible areas of deposition of contaminants. The deposition of
contaminants in inner shelves threatens beachgoers health, since contaminant occurrence
indicates the presence of bacteria that cause diseases such as typhoid, dysentery, hepatitis
A, and cholera. In Laguna’s inner shelf the presence of fecal coliforms and the foraminiferal
species Buccella peruviana were found to be indicative of the domestic sewage deposit with
associated bacterial proliferation by Eichler et al. (2012), for example.

The objective of this article is to describe the foraminifera species that occur in
several microhabitats collected on the seabed at the sediment-water interface of marine
environments in the Northeast coastal shelf. The characterization of reef areas and incised
valleys aims to present bioindicators of different oceanographic and geological parameters of
environmental quality. The interest in characterizing this feature is due to the indications that
it can provide on variations in sea level, as well as the possibility of harboring economically
significant amounts of hydrocarbons in reservoirs located in the filling reservoirs of the
incised valleys. Figure 1 the map of the area of sampling.

Figure 1: Study area.
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METHODOLOGY

The methodology used involved standard procedures of bibliographical surveys,
laboratory sample processing and identification, in binocular magnifying glass and scanning
electron microscopy (SEM) photographs according to gender or species. Multivariate
statistical analyzes and ecological indexes study were applied in the study of foraminifera
to evidence patterns of occurrence, environmental conditions directly influence the
development of organisms.

The methodology used involved standard procedures of bibliographical surveys,
laboratory sample processing and identification, in binocular magnifying glass and scanning
electron microscopy (SEM) photographs according to gender or species. Multivariate
statistical analyzes and ecological indexes study were applied in the study of foraminifera
to evidence patterns of occurrence, environmental conditions directly influence the
development of organisms. The location of the stations and hydrographic profiles was
provided through GPS, while, the depth measurements were provided through fish finder.

Sediment sampling for analysis of the foraminifera microfauna was done using a
Van Veen type bottom catcher. The positioning of the stations (Figure 1). From the collected
sediment, only the top layer (first centimeters) was removed, and placed in flasks with
Bengal Rose (1g / 1000ml of alcohol), for analysis of the microfauna.

The function of the Rose of Bengal is to stain the protoplasm of organisms that are
alive at the time of collection and the alcohol, to prevent the bacterial attack. The sediment
for determination of the microfauna (50cc) analyzes will be sieved using two successive
sieves of 0.500 and 0.062mm and, after oven drying, the samples will be separated by
flotation in carbon tetrachloride. After separation, the foraminifera will be transferred with
a brush to special blades of black background for later analysis and identification of the
species. The determination of the species will be done using binocular magnifying glass
coupled in microcomputer.

RESULTS

In the study region, a relative homogeneity is observed for the horizontal distributions
of sea water temperature, with the surface (minimum of 24° C and maximum of 29°C to 35°C)
and the region located near the bottom (minimum of 5.2 ° C, and maximum of 28.8 ° C).
The most abundant occurrence of the benthic foraminifera are Ammonia sp., Archaias angulatus,
Amphicorina scalaris, Amphisorus hemprichii, Amphistegina gibbosa, Bigenerina sp. Bolivina
striatula, Borelis melo, Borelis schlumberger, Cassidulina subglobosa, Cibicides sp., Cornuspira
involvens, Cyclogyra sp., Discorbis sp., Elphidium sp. , Pursinkoion pontoni, Gypsina vesiculari,
Hanzawaia boueana, Heterostegina depressa Hopkinsina pacifica, Laevipeneroplis proteus,
Lagena sp., Marginulina sp., Miliolinella subrotunda, Nodosaria sp., Oolina universa, Patelina
corrugata, Peneroplis carinatus, Pseudononion atlanticum, Poroeponides lateralis, Pyrgo
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nasuta , Pyrgo ringens, Quiqueloculina costata Quiqueloculina lamarckiana, Quiqueloculina
patagonica, Quiqueloculina polygona, Reussella sp., Reophax nana, Robulus sp., Rosalina
sp., Spiroloculina depressa, Spiroculina sp. Textularia earlandi, T. gramen, Triloculina trigonula,
Trochammina ochracea, Uvigerina peregrina, Wiesnerella sp., And a single species of plankton:
Globigerina sp. Many carapaces found were yellow in color and broken, signs of taphonomic
processes such as wear, abrasion and transport by marine currents that occurred after the death
of the organism. The species of foraminifera of the Potiguar Basin present in their shells the

main chemical elements: Ca, C, O, Na, ClI, Al, Mg and Si.

Figure 2: 1. Ammonia sp.(vista ventral), 1a. Ammonia sp. (vista dorsal), 2. Archaias angulatus, 3.
Amphicorina scalaris , 4. Amphisorus hemprichii, 5. Amphistegina gibbosa, 6. Bigenerina sp., 7. Bolivina
striatula, 8. Borelis melo, 9. Borelis schlumberger, 10. Bulimina marginata, 11. Cassidulina subglobosa,

12. Cibicides sp., 13. Cornuspira involvens 14. Cyclogyra sp., 15. Discorbis sp. 15. Elphidium sp. , 17.
Fursenkoina pontoni.
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Figure 3: 18. Gypsina vesiculares, 19. Hanzawaia boueana (vista dorsal), 19a. H. boueana (vista
ventral), 20. Heterostegina depressa 21. Hopkinsina pacifica, 22. Laevipeneroplis proteus, 23. Lagena
sp., 24. Marginulina sp., 25. Miliolinella subrotunda, 26. Nodosaria sp., 27. Oolina universa, 28. Patelina
corrugata, 29. Peneroplis carinatus, 30. Pseudononion atlanticum, 31. Poroeponides lateralis, 32. Pyrgo

nasuta, 33. Pyrgo ringens, 34. Quiqueloculina costata.
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Figure 4: 35. Quiqueloculina lamarckiana, 36. Q.patagonica, 37. Q. polygona, 38. Reussella sp., 39.
Reophax nana, 40. Robulus sp., 41. Rosalina sp., 42. Spiroloculina depressa, 43. Spiroculina sp., 44.
Textularia earlandi, 45. Textularia gramen, 46. Triloculina trigonula, 47. Trochammina ochracea (ventral),
47a. Trochammina ochracea, (dorsal) 48. Uvigerina peregrina, 49. Wiesnerella sp., 50. Globigerina sp.

DISCUSSION

The biogenic sediments of the Potiguar Basin present more diverse and dominant
species belonging to the Miliolina (imperforate shells) and Rotaliina (perforated shells)
suborders and species with lower dominance belonging to the Textularina suborder
(agglutinated), reflecting changes in environmental parameters in this dynamic region. The
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robust taxonomic composition of the shells from this region indicates high resistance of
them, which tolerate salting and dragging and wear to a lesser extent than the binders
(Murray, 1991; Araujo & Machado, 2008) and are resistant to wear and tear by transport and
dissolution (Bruno et al., 2009; Moraes & Machado, 2001). Some brown colored ones also
show signs of abrasion, such as fragmentation and even a yellowish coloration. According
to Batista et al. (2007), the yellowish color can be the result of the low deposition speed
that allows the oxidation of the grains, or the sediment turnover by the high energy of the
environment. The absolute dating by the method of C14 in some samples of Apodi-Mossor6
(Lima, 2015) indicated that the generations of sediments of different colorations (light and
dark) correspond to a single age. The ages of the carbonate sediments are earlier than the
maximum of 660 cal. BP (conventional ages 935 + 30 BP and 715 + 30 BP), which fall in
the Late Holocene, when the sea level and coastline were already very near the present-
day position (Nascimento Silva, 2021). This fact indicates, therefore, that the probability of
exposure of older sedimentary deposits must be a fact in this region of high hydrodynamics.
The species occurring in the present study Miliolinella subrotunda, Oolina universa, Pyrgo
nasuta, Pyrgo ringens, Quiqueloculina costata, Quiqueloculina lamarckiana, Quiqueloculina
patagonica, Quiqueloculina polygona and Triloculina trigonula have strong and imperforate
carapaces of the Miliolina suborder being the most resistant to the marine currents.

In the study region of the basin, the species of foraminifera calcareous Amphistegina
gibbosa, Archaias angulatus, Borelis melo, Borelis Schlumberger, Heterostegina depressa,
Amphisorus hemprichii, Laevipeneroplis proteus Peneroplis carinatus are symbionts
(carrying algae) characteristic of environments of depths up to 50 m are common in shallow
water, and indicators of proximity to clean water from reef areas are likely. A preliminary
study in the Acgu incised valley indicated an association of foraminifera characteristic of
reef areas with associated endemic species and Caribbean affinity (Gomes et al., 2015).
The genus Amphistegina occurs in quartz sand with silt and carbonate mud, coinciding
with the type of sediment in which it occurs in the current reef complexes (Ribeiro, 2009).
The hyaline calcareous genera of the suborder Rotaliina that do not have algal symbionts
are Ammonia sp., Amphicorina scalaris, Bigenerina sp., Bolivina striatula, Cassidulina
subglobosa, Cibicides sp., Cornuspira involvens, Cyclogyra sp., Discorbis sp., Elphidium
sp. Fursenkoina pontoni, Vesicular Gypsina, Hanzawaia boueana, Hopkinsina pacifica,
Lagena sp., Marginulina sp., Patelina corrugata, Pseudononion atlanticum, Poroeponides
lateralis, Reussella sp., Robulus sp., Rosalina sp., Spiroloculina depressa, Spiroculina sp.,
Uvigerina peregrina, and Wiesnerella sp.

According to Eichler et al. (2007), species characteristic of euhaline environments
such as Pseudononion atlanticum, Hanzawaia boueana occur in sandy sediments at the
mouth of the channel on the internal platform, in regions more influenced by tidal currents in
the Bertioga Channel (SP, Brazil). In mixohaline environments mainly occur Ammonia tepida
and species of the genus Elphidium revealing gradational environments of marine influence.
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According to Boltovskoy (1983), Elphidium and Ammonia are organisms that tolerate
minimum salinity that occurs mainly in waters where there is dilution of seawater with fresh
water from the drainage of rivers. According to Ribeiro (2009), Quinqueloculina, Pyrgo,
Elphidium and Ammonia predominate in argillaceous substrates and, according to Murray
(1991), Bolivina is typical of substrate of fine sand to mud. Amphistegina sp. Predominates
in calcareous sands, and Quinqueloculina, Pyrgo and Elphidium predominate in silt and
carbonate mud. Cassidulina subglobosa, Uvigerina peregrina are indicators of Subtropical
Platform Water and ACAS resurgence (Eichler et al., 2016). Epifaunal species such as U.
peregrina are generally characteristic of oxygen rich sites (Bernhard, 1986; Murray, 1991)
and species such as Bulimina marginata, Bolivina spp. and Buliminella elegantissima are
found in high percentages in reducing environments rich in organic matter (Seiglie, 1968;
Johnsson, 1999). Eichler et al. (2014) described that the distribution of Bulimina marginatais
primarily controlled by the presence of the subtropical platform front (STSF) and secondarily
by the presence of the South Atlantic Central Water (ACAS) in southern Brazil.

CONCLUSIONS

The biogenic sediments found and the environmental characteristics define the
Potiguar Basin as a reef environment of shallow and hot high-energy waters, probably with
little continental influence. We conclude also that besides the depth and the characteristics
of the sediment, the marine currents also exert influence in the microdistribution of
foraminifera.

In general, the combination of environmental characteristics allowed the differentiation
of microhabitats from foraminiferous communities, mainly according to depth. In internal
platform environments, we can observe differences between the shallow part with the
presence of Ammonia tepida, Buccella peruviana, Miliolinella subrotunda, Quinqueloculina
patagonica, and in deeper parts of the channel and middle platform areas we observed
the presence of Bolivina striatula, Bulimina The species Quinqueloculina lamarckiana,
Textularia earlandi, Buliminella elegantissima, Discorbis sp., Pyrgo nasuta. The distribution
of Uvigerina peregrina is probably related to colder waters and possibly the occurrence of
resurgence phenomena in deeper parts not yet described in the literature more related to
cold water intrusion and not to sedimentological characteristics.
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