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Abstract In 2019, an oil spill of yet unknown
origin affected several locations on the Brazilian
coast. The purpose of this research was to capture
the perceptions of women shellfish gatherers in the
Jaguaribe River estuary, Ceard, about exposure to
oil and its consequences. The focal group techni-
que was used for data collection and the Iramu-
teq software for the processing and analysis of the
material. The results indicated the creation of two
analytical categories: Social, economic, food pro-
duction and consumption implications of shellfish
gatherer families; and the knowledges, the partici-
pation and the surveillance in the context of (in)
visibility of exposure to oil. It was observed that
shellfisherwomen and their families constitute a
population that is very exposed to the negative
impacts caused by the oil spill, as they are signifi-
cant from the socioeconomic, environmental, food
production, consumption and health perspectives.
Attention is drawn to health and social assistance
policies for these fisherwomen/shellfish gatherers,
with consequences on the food, water and nutri-
tion security of families and the recognition of
their knowledges and practices, constructed wi-
thin a traditional way of life that produces and
reproduces the existence in a close society/nature
relationship.

Key words Petroleum, Environmental pollution,
Fishing, Public health surveillance, Community
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Introduction

In August 2019, the biggest environmental disas-
ter caused by an oil spill off the coast of Brazil
occurred, of unknown origin, involving approx-
imately 5,000 tons of oily waste, affecting 4,000
km of coastline, 1,009 beaches in 11 Brazilian
states and 55 conservation units'. It is considered
the largest worldwide tropical coastal contamina-
tion in terms of extension!. In March 2020, there
were still traces of the material in 135 locations?.
Exposure to oil can be harmful to human health,
cause environmental degradation and socioeco-
nomic problems to many social groups.

Fishing activities predominate on the coast-
al zone of the Northeast region of the country,
including 223 municipalities and 196,546 fish-
ermen, with an average of 880 fishermen/fisher-
women per municipality3. Of the groups exposed
to the oil spill in Cear4, are the Artisanal Fisher-
women (MPA, Mulheres Pescadoras Artesanais).
These women, in addition to being shellfish
gatherers, develop multiple activities in the fami-
ly: taking care of children and household chores;
participating in the fishing activities with their
partners, in the collection, processing and sale of
fish; and many provide the family’s livelihood by
gathering sururu (also known as charru mussel)
and other types of shellfish.

Shellfish gathering is carried out, preferably,
in the mangroves, and the women are in direct
contact with the water. This is an essential sus-
tainable development and nature conservation
activity, as it reduces poverty, fights gender in-
equalities and allows Food and Nutrition Se-
curity and Sovereignty (FNSS) for thousands
of families worldwide, especially in developing
countries*’. Therefore, it constitutes a practice of
life resistance and women’s autonomy®. However,
with the contamination of the environment with
oil, the workers may experience health condition
worsening and Food and Nutrition Insecurity
(FNI), contributing to changes in the family dy-
namics and functionality.

Carneiro et al.” refer to the rights of rural, for-
est and water populations (PCFA, Populagées do
Campo, da Floresta e das Aguas), such as: access
to education, housing, public transportation,
communication and sanitation, as a challenge
still pending and, above all, regarding the qual-
ity of the offered services. Water populations
are characterized by peoples and communities
whose ways of life, production and social repro-
duction are predominantly related to the aquatic
environment. The MPA are included in this con-

text. Considering that the effects on the workers’
health may remain invisible and that MPA are
among the population groups most exposed to
the oil spill disaster, the following question was
asked: How did the oil spill affect the life of MPA in
the state of Ceard? The objective is to capture the
MPAS’ perceptions about the oil exposure and its
consequences.

Method

Study type

The present is an investigation with a quali-
tative approach, aiming at expanding the under-
standing of a social group to comprehend the
transformation of the reality and the problem
from the perspective of the individuals who ex-
perience it in their daily lives, thus constituting
an exploratory and descriptive study®. Therefore,
it seeks to capture opinions, attitudes and beliefs
and provide a new view of the studied phenome-
non or problem. The exploratory aspect provides
an overview of a given fact, and also develops and
modifies ideas and concepts with a view to formu-
lating problems or hypotheses for further studies’.

Study site

The study was carried out in the state of
Ceard, Brazil, where artisanal fishing is found in
several communities. Therefore, based on a re-
quest from the National Articulation of Fisher-
women (ANP, Articulagio Nacional das Pescado-
ras) and the Pastoral Council of Fishermen (CPP,
Conselho Pastoral dos Pescadores), a listening was
carried out on the living and working conditions,
especially of women working in shellfish gather-
ing activities in the Jaguaribe River estuary.

Data collection, study participants
and ethical aspects

The Focal Group (FG) technique was used,
which allows people who have common expe-
riences to be brought together aiming to inves-
tigate certain issues, with the researcher playing
the role of mediator in conducting the dialogue™.
In this case, aiming to capture the perceptions of
artisanal fisherwomen about the exposure to oil
and its consequences.

The FG was held in November 2019, with
13 women. A script was used, which contained
questions about: the consequences of the oil spill



on the work, life and health of MPAs. The dis-
courses were recorded, transcribed and analyzed.
All participants signed the Free and Informed
Consent Form (FICF). This study is part of the
research project “Produgdo de indicadores para a
avaliagdo das condigdes de vida das familias e aces-
so aos servigos de aten¢do primdria em territrios
do litoral e do sertio do Ceard e do Rio Grande do
Norte” (Indicator production for the assessment
of living conditions of families and access to
primary care services in territories of the Brazil-
ian coast and outback regions of Ceard and Rio
Grande do Norte), approved by the research eth-
ics committee of Escola de Satide Puiblica do Ceard
and funded by the Inova Fiocruz Program, Novos
Talentos Notice.

Data processing and analysis

To support the data analysis, the Iramuteq
software (R pour les Analyses Multidimension-
nelles de Textes et de Questionnaires) version 0.7
alpha 2, developed by Ratinaud in 2009, was
used. It is a free program, which is anchored in
the R software 3.5.1, allowing the processing and
statistical analysis of produced texts''.

The information transcribed from the FG
was submitted to Iramuteq through a single file
appropriately configured in text format (.txt).
The set of texts in the file is called a corpus. A
text unit, in turn, depends on the nature of the
research; for instance, if the analysis is applied
from a set of interviews, each one of them will
constitute a text'. In this study, as the FG tech-
nique was used, the corpus was constituted by the
shellfish gatherers’ testimony.

Three techniques provided by Iramuteq were
used to support the analysis of textual content:
Lexicographical Analysis, Descending Hierarchi-
cal Classification (DHC) and Word Cloud. It is
important to emphasize that the use of Iramuteq
for the compilation and codification of qualita-
tive data does not exclude the researcher’s analyt-
ical reflective work™.

Results and discussions

Characterization of the socioeconomic
profile of the shellfisherwomen

In this study, the participating workers to-
taled thirteen women, nine shellfish gatherers,
two artisans, one housemaid and one unem-
ployed woman.

In relation to the nine shellfish gatherers, it is
shown that the mean time working as shellfish-
erwomen is 30 years and 4 months and ranges
from 13 to 46 years, with a median of 30 years.
The nine workers referred to the Jaguaribe River
as their main working environment. According
to Xavier?, this is the longest watercourse in the
state of Ceard, running for an approximate length
of 610 km, and the river mouth lies between the
municipalities of Fortim and Aracati, compris-
ing a set of ecosystems such as mangroves and
estuaries that play a fundamental role for human
activities such as fishing.

As for the ethnicity, three shellfish gather-
ers consider themselves black, three brown, two
brunettes and one indigenous. Of this total, six
are married, two are single and one is a widow.
Individual income ranges from R$250.00 to
R$988.00 — the latter a minimum wage in 2019.
Family income for most of them is at least one
minimum wage, with the exception of the fam-
ily of one of the fisherwomen who earns three
minimum wages. The predominant age group,
for 55.5% of them, was between 40-49 years old,
ranging from 38 to 61 years. All participants stat-
ed that their families have lived for more than 20
years in the fishing communities of this region,
most since they were born, which resulted in the
occupation and control of this space based on
their relationships and traditions. According to
the MPAs, approximately nine hundred families
affected by the disaster live in these communities,
and “many fishermen and shellfish gatherers were
affected”.

Regarding the level of schooling, 6 shellfish
gatherers had incomplete primary education,
two had incomplete high school education and
only one had finished high school, showing a
low level of education. The number of children
ranged from 0-8, with an average of 4 children.
It is noteworthy the widowed shellfish gatherer
who has 8 children, and all of them work in arti-
sanal fishing, 5 fishermen and 3 shellfish gather-
ers. This information reinforces that it is a tradi-
tional work, and that shellfish gatherers tend to
start working very early, and many inherit this
practice from their mothers: “I started working
gathering sururu (with my mother) when I was 12
years old; today I am 54 years old, and I still expe-
rience the same struggle”.

It is worth noting that eight shellfish gather-
ers receive visits from Community Health Agents
(CHAs) and seven from Endemic Control Agents
(ECAs) in their territories. However, some au-
thors emphasize that Unified Health System
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(SUS, Sistema Unico de Satide) policies are still
required for self-employed workers linked to ar-
tisanal fishing to meet the specific situations re-
lated to their way of life'.

Analytic categories and textual statistics

The file processed in Iramuteq was separat-
ed into 164 text segments (TS), which are text
fragments consisting of up to three lines and
with similar vocabulary. The corpus had 139 TS
that were able to be used, which corresponds to
a retention of 84.76%. The minimum content
retention must be 70% for the process to be
considered representative'?. The software also
calculated 5,958 occurrences of words, forms or
expressions, with 734 distinct words and 324 that
were spoken only once.

To facilitate the visualization of the repre-
sentative words in the corpus, Figure 1 shows the
Word Cloud, which graphically organizes them
according to their frequency.

In Figure 1, the bigger the word, the greater
its degree of importance, as in the case of: “shell-
fish, fish, sururu, sell, eat, oil, petroleum, Jaguari-
be river, knowledge, fisherman, colony, shellfish
gatherers”. The words “fisherman”, “sell”, “knowl-
edge”, “Jaguaribe river” and “oil” were the ones
that had the highest frequency in the cloud, be-
ing spoken by the participants 40, 39, 37, 36 and
33 times, respectively. Therefore, it is possible to
infer that the shellfish gatherers discussed mainly
about the sale of fish; and the presence of oil in
the Jaguaribe River.

The content generated by the FG was cat-
egorized into six classes (Figure 2). From these
classes, two subcorpora were generated, A and B,
each consisting of three classes. The DHC lists
the words of each class from the Chi-Square test
>3 (x2), which represents the most significant as-
sociation of each word with the class in which it
is located®.

For each subcorpora, two analytical catego-
ries emerged (Table 1). It was possible to name
them through the analysis of the TS groupings
contained in these classes that were understood
by interpreting the meanings of the data sup-
ported by the literature'. According to Suassu-
na'’, the analytical categories arise from the con-
tent of the analyzed data, therefore, constituting
a guide to knowledge.

Social, economic, food production and
consumption implications of shellfish
gatherer families

If we want to have our rights, we can’t, because
we don’t have that sururu to sell and pay for the
colony, so it’s very difficult. And we don’t receive
any benefits and it gets even more difficult. The
shellfish gatherers only pay and don’t collect any-
thing, it’s very difficult for us. Fishermen still have,
at least once a year, the right to receive at least three
cash transfers, ‘but shellfish gatherers, year in, year
out, receive nothing. You only earn what you get
from selling the shellfish.

In this study, “working hard at dawn and
during daytime” and health problems such as
“scoliosis, hand and knee diseases” are reported.
In addition to illnesses and accidents related to
work, the shellfish gatherers reinforce that they
do not have any social security recognition, mak-
ing them incapable of obtaining their workers’
rights'®.

We pay (the colony), but when we need it, we
are humiliated, then it becomes difficult for us.
Now, if the unemployment insurance for shellfish
gatherers existed, it would make it easier, but where
is it?

Shellfisherwomen are vulnerable, there is no
public policy for them and the government has to
help us at this time |[...]

I have to fight to gather the sururu, to have that
money to pay for my colony and if I don’t go to
work, it becomes very difficult [...]

The shellfish gatherers report difficulties to
pay the colony due to the oil spill disaster and
demonstrate their feelings of concern, as there is
a lack of assistance from both the public author-
ities and the fishermen’s colony. In November
2019, the Federal Government published Pro-
visional Measure n. 908/201919, which imple-
mented the emergency aid to fishermen and fish-
erwomen affected by oil slicks, with an individual
value set at R$1,996.00, aiming at reaching more
than 60,000 fishermen. However, only fishermen
with the General Fishing Activity Registry (RGP,
Registro Geral de Atividade Pesqueira)® had ac-
cess to the benefit.

The difficulties in obtaining the RGP regular-
ization are well known, and also that women and
young fishermen have not been able to obtain it
due to the political discontinuity of the Ministry
of Fisheries, Marine Resources and Agriculture,
resulting in the exclusion of assistance to thou-
sands of female workers. For Rego et al.> what
happens is that shellfisherwomen are ignored



Figure 1. Word Cloud.

Source: Iramuteq Software, study data (2020).
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Figure 2. Descending Hierarchical Classification dendrogram containing the most frequent words in the research corpus.

Source: Iramuteq Software, study data (2020).
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Chart 1. Synthesis of the Analytical Categories.

Subcorpora | Classes Analytical Categories

A 2,4 | Social, economic,

and 6 |food production and
consumption implications of
shellfish gatherer families;

B 1,3 | Knowledge, participation
and 5 |and surveillance in the
context of the (in)visibility
of exposure to oil.

Source: Study data (2020).

during the collection of official data on non-sal-
aried work, resulting in an impediment to access
financial resources, institutional and political
support.

In addition, the sale of fish has dropped, in
some cases reaching zero sales, violently affect-
ing the main source of income and food for the
families of the shellfish gatherers. This was due
to the consumers’ fears regarding the possibility
that the food is contaminated. These events have
even generated psychological problems for the
workers, such as despair, stress and sadness. Ac-
cording to Won et al.”', environmental disasters
have more significant and prolonged impacts for
women from a “physical, mental and socioeco-
nomic” perspective, for instance, in the limited
work opportunities that trigger conflicts in the
communities and depression.

The shellfish, the sururu, there is a man who
sometimes buys it, but sometimes they don’t want
it, so we don’t do anything, we don’t work and don’t
get paid.

my husband and my brother-in-law they
caught ninety-six kilos of shellfish a week, but now
after that oil spill, they don’t catch even one kilo,
because the man who buys it has stopped buying.

Its very difficult, because whoever sells it, has to
gut the fish, right, ‘we go through this humiliation’,
because to sell we have to gut it, if we don’t clean it,
we don’t sell.

I go to the street market and when we arrive
there, ‘we get very sad, because people don’t want
to buy it, they keep causing troubles, they keep
touching the fish, ‘they think there is oil in it’.

Another point that draws attention is the fish
and shellfish that were not sold and became the
main source of food for the families. Regarding
fish contamination in Brazil, of 68 samples an-
alyzed by the Ministry of Agriculture, Livestock
and Supply (MAPA, Ministério da Agricultura,
Pecudria e Abastecimento), two showed health

concern levels defined by the National Health
Surveillance Agency (ANVISA, Agéncia Nacional
de Vigildncia Sanitdria), that is, > 6 mg of ben-
zo(a)pyrene — equivalent (BaPE)/kg for fish*. It
is noteworthy that these samples were collect-
ed in establishments under Federal Inspection,
therefore excluding fish caught by Artisanal Fish-
ermen and Fisherwomen (AFF). The BaPE values
found were 9.51 and 7.95 mg/kg™. In one of the
biggest crude oil spill disasters on record — the
Deepwater Horizon, in Gulf of Mexico, in 2010,
in which about 450,000 tons of oil were dumped
into the ocean — BaPE values in the first 12
months after the spill were 75.4 mg/kg in fish®.
Studies show that Polycyclic Aromatic Hydrocar-
bons (PAHs) include substances that cause geno-
toxic damage and that are carcinogenic, such as
benzo(a)pyrene*.

If a good soul appears to help us, Ill still sell it,
but otherwise we’ll eat it little by little and the most
difficult thing is that we have to eat this shellfish.

Moreover, because they carry out their activ-
ities off the boat — even by diving we catch shell-
fish [...] because we work according to the tide —,
that is, in direct contact for hours with the water,
shellfisherwomen are exposed to chemical sub-
stances present in crude oil, such as PAH, which,
as they are health risk factors, are associated with
dermatoses, eye problems, nausea, headaches,
endocrine diseases and conditions that can po-
tentially affect the reproductive system, such as
during pregnancy®?. Therefore, it is understood
that all these problems further aggravated the so-
cioeconomic, environmental, production, food
consumption, and health conditions of these
populations that are already vulnerable.

The knowledges, participation
and surveillance in the context
of (in)visibility of exposure to oil

The impacts caused by oil and its compo-
nents are diverse, and it can “accumulate in the
soil, in the sediments, and contaminate the fauna,
flora, water and, mainly, human beings”* (p. 82).
Currently, the shellfish gatherers’ main demand
is to know if the Jaguaribe River has been con-
taminated, but there are still no concrete answers,
according to systematic environmental studies to
characterize this situation. In the coastal zone of
the state of Ceard region, the extent of the envi-
ronmental disaster contaminated the beach strip,
the sand banks that appear at low tide, priority
areas for shellfishing, and the mangrove ecosys-
tem, increasing the risks of the effect of pollut-



ants on the provision, regulation, and cultural
ecological services™?.

There, where they put up the protections, they
found oil. Then they put up several protections so
it would not go too far into the Jaguaribe river, if
they hadn’t put it up, it would have entered |[...]
but some of it can still pass through it, that’s what
they told us in a meeting [...] but I don’t know this
answer, if it entered or not.

We fear for our health, because the consumers
will not buy the shellfish, but all the people who live
here and who eat the shellfish and the fish do not
know what it will do to our health later, because we
found oil in the river.

The concern of shellfish gatherers about the
problems with oil can be evidenced, in particular,
by the lack of dissemination of information and
environmental analysis to guarantee the quality
of the water and food. The fisherwomen alert to
the omission of the local government in dissem-
inating clarifications, which makes it difficult to
plan the fight against oil slicks. According to Pena
et al.*, in this disaster, the dissemination of con-
flicting information from the authorities without
a technical basis was commonplace, such as, for
instance, the indication of the general suspension
of fish and shellfish consumption in the North-
east of Brazil. As a result, a high level of concern
and stress was perceived regarding the uncertain-
ty of ecological and socioeconomic impacts in
the short, medium and long term.

If’s a pretty glaring situation because I think
it’s still underreported. I was in another meeting
this week in my community, and I was shocked at a
fisherman [...] he didn’t know that our community,
our beach has and had found traces of oil, he didn’t
know. I mean, a fisherman didn’t know it and it is
on television every day, but those who live off fish-
ing are still very uninformed.

The monitoring the beaches in Ceard had
the support of fishermen and fisherwomen, who
helped to clean up and identify the pollution. Ac-
cording to Régo et al. (p.7)’ “artisanal fishermen
and shellfisherwomen are central social subjects
of health practices and of the processes to im-
prove working and health conditions in fishing
territories”. The water peoples can work in data
collection and help in monitoring and to miti-
gate the impact caused by the disaster. through
the knowledge they have of their own territory.
However, Health Surveillance, which currently
joins epidemiological, sanitary, environmental
and workers’ health surveillance, still has a long
way to go, especially in the creation of more par-
ticipatory working methods?'.

It is inherent in the concept of Occupational
Health Surveillance (VISAT, Vigildncia em Saiide
do Trabalhador) the participation of workers’ so-
cial organizations involved in the discussion of
the work process and the necessary changes to
improve living and working conditions; howev-
er, the advent of this surveillance in these terri-
tories, and with this conception, remains a great
challenge, as previously highlighted by some
authors®. According to Pena et al.'¥, the public
action must consider the provision of individ-
ual and collective protection, which is socially
and culturally constructed, to ensure preventive
medical assessments for an early diagnosis of
work-related illnesses, professional rehabilitation
with the identification of social security nexus,
the improvement of notification systems for ar-
tisanal and self-employed work-related diseases
and accidents, among others.

Therefore, a new claim process is required to
improve the working conditions of populations
affected by environmental problems?*?. Therefore,
the Environmental Health Surveillance (VSA,
Vigildncia em Saiide Ambiental) and VISAT are
understood as a path that has a lot to contribute
to SUS, as they act significantly in the protection
of populations exposed to environmental and
work-related risks, such as oil spills.

However, it was observed that the voices of
the MPAs were scarcely considered in identifying
this problem. According to the shellfisherwom-
en, no efforts were made to allow them to help in
the work and the environment surveillance and
their information is not considered by the gov-
ernment. A depreciation of the knowledges of
artisanal fishermen and fisherwomen about their
territories still prevails®*. However, the dialogue
of knowledges with these peoples is essential to
create a more comprehensive and democratic
Environmental Labor Law (DAT, Direito Ambi-
ental do Trabalho), aiming at a healthy working
environment, mainly when these populations are
affected by environmental problems®.

We know what’s happening [...] ‘we scream,
but they are muffling our screams’ [...] we have no
voice [...] we have no opportunity [...] this is very
serious because our voice is ‘that of the ones who
know, our problem, our situation.

They said that we should have called (the pub-
lic authorities) and that there should be other peo-
ple to affirm what you say. So, what you say isn’t
good enough, and that’s what made me so upset,
I say here I won’t even continue, because I've been
talking to the government with concerns related to
nothing else but our health.
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One way the workers found to work in the
surveillance was participating in discussion spac-
es, such as in public hearings, aiming to contrib-
ute with SUS and the Municipal Secretariats in
the decision-making processes as a type of shared
management to reduce pollution and environ-
mental damage. It is essential to have an intersec-
toral discussion on how to act in this oil episode.
Therefore, the testimony of those who suffer the
direct impacts can be used to call on public and
private services to act more firmly, aiming at im-
proving the quality of life in a challenging con-
text.

As for the ecological damage, the aquatic and
terrestrial fauna of the Brazilian coast was affect-
ed by the oil, such as tortoises, sea turtles, marine
mammals, fish and birds. According to the last
Official Report published by the Brazilian Insti-
tute for the Environment and Renewable Natural
Resources (Ibama, Instituto Brasileiro de Meio
Ambiente e Recursos Naturais Renovdveis)?, there
were 159 reports of oiled animals in February
2020, with 112 deaths.

There, in my community on the beach, fish
were found with traces of oil and a dead turtle cov-
ered in oil [...] the turtle was found covered in oil.

In the Canavieira Community, my cousin, I
don’t know if it was something in her mind, but
we caught sururu for consumption and she said it
smelled like oil. [...] even after it was cooked, the
smell remained.

There is some oil on the beach that stuck to the
rocks [...]

Moreover, the FG reported the occurrence of
diseases that may be related to the ingestion of
contaminated food and contact with river and sea
water.

And I have already eaten shrimp after that, but
on that day after I ate the shrimp, after one hour,
my face swelled up and I'm used to eating shrimp. I
got all swollen, my face was all swollen and my voice
was hoarse [...]

I told my grandson: look, you're not going to
swim in the river, because I was already afraid
because of that water. Then a tuna boat arrived, I
know that the boat was still loaded with big fish,
tuna, and he decided to go up there, he went swim-
ming and came back. When he got home, he had a
swollen face and a swollen tongue, full of blisters.

According to Pena et al.*® “the toxicological
risks involved are serious, acute and chronic, with
special attention to toxic oil fractions that can lead
to death by intoxication, especially that associat-

ed with aromatic compounds”. Acute toxicity is
defined as a short-term and immediate effect by
simple exposure to the spill, and chronic toxicity
refers to long-term effects, that is, caused by the
continuous exposure to a contaminant, which is
harmful to human health and the environment
after a long period of time*. Therefore, the above
reports may be the result of acute exposure, that is,
when the individual is exposed to high concentra-
tions, resulting in the onset of diseases such as the
irritation of mucous membranes, skin and eyes.

Final considerations

Work-related diseases have been constantly ne-
glected in the working population in general, and
the MPAs should be considered a priority group
for public health actions in the event of exposure
to oil due to the off-boat fishing activity, as well
as the vulnerabilities associated with different
contexts, such as pregnancy. Therefore, attention
is drawn to health and social assistance policies,
since, as observed, the workers do not have unem-
ployment benefits for artisanal fishermen, unem-
ployment and emergency insurance, with severe
consequences for families under FNI situation,
and they must be monitored in the short, medi-
um and long term .

The presence of shellfisherwomen in the dis-
cussion environments was seen as fundamental
for outlining strategies for VISAT and VSA, con-
trolling the damage caused by the emergency and
developing more participatory surveillance prac-
tices, while dialoguing with the communities. It
should be noted that, in addition to the participa-
tion of the MPAs, it is essential to recognize their
knowledges and practices, constructed within a
traditional way of life that does not separate and
exclude the work, the experience of living with
family dynamics and that produces and repro-
duces life in a close society/nature relationship.

Finally, it can be verified that the support envi-
ronmental systems for food and water sovereignty
were strongly affected, as observed in the testimo-
nies of the shellfisherwomen. The damage caused
to ecosystems for community use was evidenced
by demonstrating high levels of contamination in
the food chain, aggravating the consequences to
life and collective health. These damages are asso-
ciated to the cumulative impacts that affected the
ecological services in environmental systems with
high socio-environmental fragility.



Collaborations

LRC Silva: first author; worked on data analysis
and interpretation; writing of the manuscript
and its critical review; and approval of the ver-
sion to be published. VM Pessoa: worked on the
study conception and design; the writing /criti-
cal review of the manuscript and approval of the
version to be published. FF Carneiro: worked on
the study conception and design; in the writing
and critical review of the manuscript. NSM An-
drade: worked on the writing and critical review
of the manuscript. AJA Meireles: worked on the
writing of the manuscript and approval of the fi-
nal version to be published.

Acknowledgments

To Maria Eliene Pereira do Vale, from the ANP;
to Camila Batista Silva Gomes, from CPP; To the
fisherwomen; to CAPES; to Universidade Federal
do Ceard; to the INOVA Fiocruz Program.

References

10.

15.

16.

Soares MO, Teixeira CEP, Bezerra LEA, Paiva SV, Tava-
res TCL, Garcia TM,Aratjo JT, Campos CC, Ferreira
SMC, Matthews-Cascon H, Frota A, Mont’Alverne
TCE, Silva ST, Rabelo EF, Barroso CZ, Freitas JEP, Ju-
nior Melo M, Campelo RPS, Cavalcante RM. Oil spill
in South Atlantic (Brazil): Environmental and gover-
nmental disaster. Mar. Policy 2020; 115.

Instituto Brasileiro de Meio Ambiente e Recursos Na-
turais Renovéveis (IBAMA). Manchas de 6leo: litoral
brasileiro. Brasilia: IBAMA. [acessado 2020 mar 23].
Disponivel em: http://ibama.gov.br/manchasdeoleo.
Alencar CAG. Pesca e pobreza no Brasil [tese]. Fortale-
za: Universidade Federal do Ceard; 2014. 239 £.

Food and Agriculture Organization of the United Na-
tions (FAO). The state of world fisheries and aquacul-
ture 2018: Meeting the sustainable development goals.
Roma: FAO; 2018. [cited 2019 Jul 23]. Available from:
http://www.fao.org/3/19540en/i9540en.pdf.

Rego RE Vigilancia em satude do trabalhador da pesca
artesanal na Baia de Todos os Santos: da invisibilida-
de a proposigdo de politicas publicas para o Sistema
Unico de Satide (SUS). Rev Bras Satide Ocup 2018;
43(Supl. 1):1-9.

Nunes E, Garcia M. Marisqueiras do recanto do ipi-
ranga: a pesca artesanal como prética de resisténcia da
vida e autonomia das mulheres. Rev Khora 2019; 6(7).
Carneiro FF, Pessoa VM, Teixeira ACA. Campo, flo-
resta e dguas: praticas e saberes em satde. 1. ed. vol. 1.
Brasilia: Unb; 2017. 464 p.

Bosi MLM, Uchimura KY. Avalia¢do da qualidade ou
avaliacdo qualitativa do cuidado em satude? Rev Saude
Publica 2007; 41(1):150-153.

Gil AC. Métodos e técnicas de pesquisa social. 6. ed. Sao
Paulo: Atlas; 2008.

Yin RK. Pesquisa qualitativa do inicio ao fim. Porto
Alegre: Penso; 2016. 336 p.

Moimaz SAS. Anilise qualitativa do aleitamento ma-
terno com o uso do software Iramuteq. Saiide e Pes-
quisa 2016; 9(3):567-577.

Camargo BV, Justo AM. Tutorial para uso do IRAMU-
TEQ. Laboratério de Psicologia Social da Comunica-
¢do e Cognigao. UFSC — Brasil. 2018.

Xavier FRL. Andlise da hidrodindmica do rio Jaguari-
be utilizando o modelo numeérico delft3d [dissertacao].
Fortaleza: Universidade Federal do Cear4; 2019.

Pena GLP, Martins V, Rego RE. Por uma politica para a
saude do trabalhador néo assalariado: o caso dos pes-
cadores artesanais e das marisqueiras. Rev Bras Saude
Ocup 2013; 38(127):57-68.

Melo TJA. Utilidade social em empreendimentos da
economia soliddria: o caso das mulheres do artesanato
(Natal/RN) [dissertagao]. Natal: Universidade Federal
do Rio; 2018.

Souza MAR, Wall ML, Thuler ACMC, Lowen IMV,
Peres AM. The use of IRAMUTEQ software for data
analysis in qualitative research. Rev Esc Enferm USP
2018; 52:€03353

Suassuna L. Pesquisa qualitativa em Educagao e Lin-
guagem: histérico e validagdo do paradigma indicia-
rio. Perspectiva 2008; 26(1):341-377.

Pena GLP, Gomez CM. Saude dos pescadores artesa-
nais e desafios para a Vigilancia em Satide do Traba-
lhador. Cien Saude Colet 2014; 19(12):4689-4698.

(=2}
(=]
W
w

120T ‘9€09-£209:(T1)9T ‘BALR[0D) 2pNES X BDOUIID


http://ibama.gov.br/manchasdeoleo
http://ibama.gov.br/manchasdeoleo
http://www.fao.org/3/i9540en/i9540en.pdf
http://www.fao.org/3/i9540en/i9540en.pdf
http://lattes.cnpq.br/7786538554315230

[=))
(=]
W
[=)}

Silva LRC et al.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Brasil. Medida Proviséria n® 908, de 2019. Brasilia:
Congresso Nacional; 2019. [acessado 2020 maio 1].
Disponivel em: https://www.congressonacional.leg.
br/materias/medidas-provisorias/-/mpv/140001
Brasil. Agéncia Senado. Pescadoras denunciam falta
de apoio a afetados pelo derramamento de petréleo.
Brasil: Senado Federal; 2020 [acessado 2020 abr 12].
Disponivel em: https://www]12.senado.leg.br/noticias/
materias/2020/03/03/pescadoras-denunciam-falta-de
-apoio-a-afetados-pelo-derramamento-de-petroleo.
Won Y], Jang S, Jung N, Kwon Y, Moon SY, Nho H,
Yoo SJ. Ten Years after the Oil Spill in Taean: The Re-
covery of the Ecosystem, the Life of Women, and the
Community. Asian Women 2019; 35(4):1-22.

Brasil. Ministério da Agricultura, Pecudria e Abasteci-
mento (MAPA). Ministério divulga novos resultados da
andlise de pescado da drea atingida por éleo. Brasilia:
MAPA. 2019. [acessado 2020 mar 3]. Disponivel em:
https://www.gov.br/agricultura/pt-br/assuntos/noti-
cias/ministerio-divulga-novos-resultados-da-analise-
de-pescado-da-area-atingida-por-oleo.

Olson GM, Meyer BM, Portier R]. Assessment of the
toxic potential of polycyclic aromatic hydrocarbons
(PAHs) affecting Gulf menhaden (Brevoortia patro-
nus) harvested from waters impacted by the BP De-
epwater Horizon Spill. Chemosphere 2016; 145:322-
328.

Aguilera F, Mendez J, Pasaro E, Laffon B. Review on
the effects of exposure to spilled oils on human health.
J Appl Toxicol: An Intern J 2010; 30(4):291-301.

Kim BM, Park EK, LeeAn SY, Ha M, Kim EJ, Kwon H,
Hong YC, Jeong WC, Hur J, Cheong HK, Yi ], Kim JH,
Lee BE, Seo JH, Chang MH, Ha EH. BTEX Exposure
and its Health Effects in Pregnant Women Following
the Hebei Spirit Oil Spill. J Prev Med Public Health
2009; 42(2):96-103

Fagundes DL. Dermatoses Ocupacionais por Derivados
do Petréleo. Med. Ambulatorial VI: com énfase em
medicina do trabalho. Montes Claros: Dejan Gréfica
e Editora; 2019. 462 p.

Euzébio CS, Rangel GS, Marques RC. Derramamento
de petroleo e seus impactos no ambiente e na satde
humana. RBCIAMB 2019; 52:79-98.

28.

29.

30.

31.

32.

33.

34.

Queiroz LS, Rossi S, Calvet-mir L, Ruiz-mallen S,
Garcia-Betorz S, Salva-prat ], Meireles AJA. Neglected
ecosystem services: Highlighting the socio-cultural
perception of mangroves in decision-making proces-
ses. Ecosyst Serv 2017; 26:137-145.

Meireles AJA, Braga SAL, Lima APS, Silva JA. Enfren-
tar as mudangas climdticas: plano participativo de
Icapui. Fortaleza: Ed. Fundagao Brasil Cidadao; 2020.
95 p. [acessado 2020 mar 30]. Disponivel em https://
www.deolhonaagua.org.br/publicacoes/.

Pena PGL, Northcross AL, Lima MAG, Régo RCE.
Derramamento de 6leo bruto na costa brasileira em
2019: emergéncia em saude publica em questdo. Cad
Saude Publica 2020; 36(2):e00231019

Correia-Filho HR. A utopia do debate democra-
tico na Vigilancia em Satde. Saude Debate 2019;
43(123):979-982.

Carvalho IGS, Rego RCE Larrea-Killinger C, Rocha
JCS, Pena PGL, Machado LOR. Por um didlogo de
saberes entre pescadores artesanais, marisqueiras e o
direito ambiental do trabalho. Cien Saude Colet 2014;
19(10):4011-4022

Ferreira MAG. “Nés Nao Somos Feministas. S6 Que-
remos Ser Reconhecidas como Pescadoras”: Interseccio-
nalidades e Performances Narrativas de Pescadoras
Negras em Arraial do Cabo. Linguagem em Foco 2020;
11(2):148-164.

Stevanato DJ. Efeitos de hidrocarbonetos derivados de
petréleo em Astyanax lacustris (Liitken, 1875) [dis-
sertagdo]. Curitiba: Universidade Federal do Parani;
2020.

Article submitted 19/05/2020
Approved 26/07/2021
Final version submitted 28/07/2021

Chief editors: Romeu Gomes, Antoénio Augusto Moura da

Silva

() NTHNNN This is an Open Access article distributed under the terms of the Creative Commons Attribution License


https://www.congressonacional.leg.br/materias/medidas-provisorias/-/mpv/140001
https://www.congressonacional.leg.br/materias/medidas-provisorias/-/mpv/140001
https://www12.senado.leg.br/noticias/materias/2020/03/03/pescadoras-denunciam-falta-de-apoio-a-afetados-pelo-derramamento-de-petroleo
https://www12.senado.leg.br/noticias/materias/2020/03/03/pescadoras-denunciam-falta-de-apoio-a-afetados-pelo-derramamento-de-petroleo
https://www12.senado.leg.br/noticias/materias/2020/03/03/pescadoras-denunciam-falta-de-apoio-a-afetados-pelo-derramamento-de-petroleo
https://www12.senado.leg.br/noticias/materias/2020/03/03/pescadoras-denunciam-falta-de-apoio-a-afetados-pelo-derramamento-de-petroleo
https://www.gov.br/agricultura/pt-br/assuntos/noticias/ministerio-divulga-novos-resultados-da-analise-de-pescado-da-area-atingida-por-oleo
https://www.gov.br/agricultura/pt-br/assuntos/noticias/ministerio-divulga-novos-resultados-da-analise-de-pescado-da-area-atingida-por-oleo
https://www.gov.br/agricultura/pt-br/assuntos/noticias/ministerio-divulga-novos-resultados-da-analise-de-pescado-da-area-atingida-por-oleo
https://www.deolhonaagua.org.br/publicacoes/
https://www.deolhonaagua.org.br/publicacoes/
https://www.deolhonaagua.org.br/publicacoes/

