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ABSTRACT:

Despite its social economic importance at the global level, there are major gaps in the monitoring of fishing
activities. In Brazil, this situation is quite evident, due to the lack of an integrated monitoring system, fishing
statistics and a governmental management system. On the coast of Parana state, this reality remains, with past
monitoring experiences being carried out in a fragmented and punctual manner, generating underestimated
and unreliable data. Thus, this article aimed to analyze fishing monitoring experiences carried out on the coast
of Parana, reflecting on the integration of different databases and a discussion on fishing monitoring, with a
proposal for improvements in the management process of this activity. We evaluated experiences from 1946
to 2023, classified into four phases, encompassing the historical evaluation of the available data. In the first
phase, governmental agencies carried out surveys, and there was little information about methodologies and
no data on fishing efforts. In the second period, Ibama carried out monitoring activities, the methodology was
improved and the fishing statistics system received financial support, generating more reliable data. The third
phase of fishing monitoring, which included NGO involvement, presented an evolution in methodologies,
with projects being developed on the coast focusing on artisanal fishing monitoring. In the fourth phase,
with monitoring actions carried out by large enterprises as environmental programs, clear advances were
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RESUMO:

1. Introduction

observed in the methodologies, sampling efforts and information availability. In general, to improve fishing
monitoring at the national level, the involvement of fishermen in data collection is a possibility, by self-
monitoring. However, coordination between the various actors involved with fishing activity is necessary,
so that better political and management strategies are applied to improve the activity of artisanal fishermen.

Keywords: artisanal fishing; fishing activity monitoring; participative monitoring; public management.

O monitoramento da atividade pesqueira, principalmente da pesca artesanal, possui grandes lacunas a nivel
global, apesar da importancia social e econdmica dessa atividade. Essa situacédo ¢ bastante evidente no Brasil,
devido a auséncia de um sistema integrado de monitoramento, de estatistica pesqueira ¢ de um sistema de
gestdo continuo e eficiente. No litoral do Parana essa realidade se mantém, sendo que experiéncias passadas
de monitoramento foram realizadas de forma pulverizadas e pontuais, gerando dados subestimados ¢ pouco
confiaveis. Assim, este artigo teve como objetivo analisar experiéncias de monitoramento pesqueiro realizadas
no litoral do Parana, trazendo uma reflexio sobre a integrag@o das diferentes bases de dados e uma discussdo
sobre essa ferramenta, com proposi¢do de melhorias no processo de gestio dessa atividade. Foram avaliadas
experiéncias de 1946 a 2023, englobando a avaliagdo historica dos dados, as quais foram classificadas em
quatro fases. Na primeira fase, com levantamentos realizados por 6rgdos governamentais, ha pouca informagéo
sobre as metodologias usadas e ndo ha dados de esfor¢o pesqueiro. No segundo periodo identificado, com o
monitoramento realizado pelo Ibama, a metodologia foi aprimorada e o sistema de estatistica pesqueira recebeu
suporte financeiro, gerando dados mais confidveis. A terceira fase de monitoramento descrita, que compreende
o envolvimento de ONGs, apresentou uma evolug@o nas metodologias, com projetos sendo desenvolvidos no
litoral com vistas & pesca artesanal. Na quarta fase, com agdes de monitoramento realizadas pelos grandes
empreendimentos como condicionantes ambientais, observaram-se nitidos avangos nas metodologias aplicadas,
na amostragem e na disponibilizagdo das informagdes. De forma geral, para aprimorar o monitoramento
pesqueiro a nivel nacional, o envolvimento de pescadores na coleta de dados ¢ uma possibilidade, utilizando o
automonitoramento. Entretanto, ressalta-se anecessidade de articulagdo de varios atores ligados a pesca, para que
melhores estratégias politicas e de gestdo sejam aplicadas em beneficio da atividade dos pescadores artesanais.

Palavras-chave: pesca artesanal; monitoramento pesqueiro; monitoramento participativo; gestao publica.

According to the literature, the lack of more
detailed information on fishing activity compro-

In 2018, world marine fishing activity had an
estimated global production of 79.3 million tons
of fishing resources, directly involving approxi-
mately 39 million people (FAO, 2020). However,
more than 90% of the world’s fisheries are still not
directly assessed, mainly because of deficiencies
in data collection (Gutierrez, 2017; FAO, 2020).
In Brazil, there is some monitoring of landings
in around 23% of the main fisheries nationally
(Zamboni et al., 2020).

mises more efficient and durable arrangements for
the sector (Berkes et al., 2006; Salas et al., 2007;
Gutierrez, 2017; FAO, 2020) and also makes it
difficult to achieve Sustainable Development Goal
(SDG) 14, which deals with life below water, the
conservation and sustainable use of the oceans and
marine resources, and has, among other purposes,
“to provide artisanal fishers with access to marine
resources and markets” (UN, 2015, p. 36). In order
to achieve this objective, it is necessary to under-
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stand the fishing production systems, especially in
terms of production, in order to give them visibility
and provide political and management alternatives.

The fragility of available information is be-
lieved to be more detrimental to artisanal fishing
(FAO, 2020). Compared to industrial fishing, ar-
tisanal fishing is in an extremely unequal context:
it has a lower degree of capitalization, political
influence, individual production capacity, and
commercialization of resources (Berkes et al.,
2006). Furthermore, the lack of information exac-
erbates these differences. It is estimated that 90%
of people involved in fishing activities worldwide
are engaged in artisanal fishing (World Bank,
2012), which is responsible for more than half of
global catches (Berkes ef al., 2006). These data
demonstrate the social, economic and productive
importance of artisanal fishing on a global scale.
However, to understand the activity’s real pro-
ductive, biological and socioeconomic effects, it
is necessary to be informed about its production
through continuous records of landings, which
historically has not been done efficiently (Salas
et al., 2007).

The situation is no different in Brazil. The
country does not have an integrated system for
monitoring and statistics on fishing — especially
artisanal fishing — that is efficient and continuous.
Several experiences of monitoring fishing landings,
through specific actions, different methodologies,
limitations due to spatial distribution, political and
management difficulties, and the absence of an
effective program are described in the literature
(Catella et al., 2008; Alves et al., 2012; Ribeiro,
2018; Mendonga et al., 2018). According to Dias
& Seixas (2019), there is no strategic approach
that allows the data collected to lead to effective

management of fishing activity in Brazil. Several
fishing monitoring experiences are currently being
developed on the Brazilian coast. However, the
absence of a centralizing and organizing body
for these programs and the information generated
has caused numerous problems such as “lack of
standardization of collections; difficulty summa-
rizing the production; periodicity of data, and time
differences in the collection and/or availability of
this data” (Mendonga et al., 2018, p. 61).

On the coast of Parana, artisanal fishing is a
socioeconomically representative activity for part
of the population. In 2015, an estimated 5,752
people worked directly in the sector (Mendonga
et al.,2017). The activity can be grouped into two
different universes: a more technified universe,
which operates on the continental shelf, with
trawl fishing for catching shrimp, and the use of
longer gillnets for larger, more powerful fish and
vessels, such as wide-sided canoes with inboard
engines; and a second estuarine universe, with less
technified, more diversified fishing practices, with
the exploitation of mangrove resources, and which
uses smaller and less powerful vessels (Andriguet-
to Filho et al., 2006).

Local monitoring experiences are criticized
because of the underestimated generation of pro-
duction data, insufficient coverage, and fluctuating
greatly over the years, which can only show gen-
eral trends and relative comparisons (Andriguetto
Filho et al., 2006; Natividade et al., 2006; Caldeira
et al., 2016). Reports on local fishing activity,
especially artisanal fishing, reveal misleading
statistical data, due to the lack of systematization
of data collection and processing, in addition to
the small scope of the communities monitored
(Prozee, et al., 2005).
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During the 21st century, until 2023, initia-
tives to monitor fishing landings had different
causes and origins on the coast of Parana, includ-
ing government initiatives, non-governmental
organizations (NGO) actions and, recently, the
contractual clauses on environmental licensing for
large projects. However, there is no more detailed
historical analysis of the evolution of these various
programs, which would allow a discussion on ad-
vances and lessons learned from all the actions car-
ried out, especially about the benefits of this tool
for the management of artisanal fishing, as well
as a more integrated evaluation of the data from
these various experiences of fishing monitoring
and statistics. The comparison of experiences aims
mainly to design better future alternatives for the
implementation of this tool and to generate con-
tributions for the local management of the sector.

Therefore, this article aims to analyze the
experiences of fishing monitoring and statistics
carried out on the coast of Parana, from the first
production records found in 1946, until 2023,
pointing out advances, lessons learned and chal-
lenges for the implementation of an effective
system for the region, also seeking to verify the
degree of visibility of artisanal fishing during the
investigated experiences. This study also reflects
on possibilities of integration between the different
historical databases, seeking to generate a discus-
sion about the topic, disclosing what has already
been done, what has been put into practice and the
prospects for the future. The paper is based on an
interdisciplinary approach to the object of study,
in which fishing management, management of

common use resources and ecosystem approach
constitute the theoretical basis.

2. Methodology

The present study investigates the experienc-
es of fishing monitoring and statistics on the coast
of the state of Parana (municipalities of Guaratuba,
Matinhos, Pontal do Parana, Paranagua, Antonina
and Guaraquegaba) (Figure 1). To achieve this,
fishing production records from 1946 to 2023 were
collected from official reports from the different
state bodies responsible for reporting fishing
data in each phase. These reports were accessed
through the website! of the National Center for
Fishing Research and Extension for the Southeast
and South Regions ( Centro Nacional de Pesquisa
e Extensdo Pesqueira das Regides Sudeste e Sul
— Cepsul), an organization linked to the Chico
Mendes Institute for Biodiversity Conservation
(Instituto Chico Mendes de Conservacdo da Bio-
diversidade — ICMBio). The reports identified the
management relationships between the bodies, the
possible methodologies used in the execution of
each experiment and the catch records for each
year analyzed.

Semi-structured interviews were also con-
ducted with technicians responsible for projects
involving fishing monitoring experiences, main-
ly those carried out after the year 2000. Seven
professionals who were or are responsible for
or executors of local fishing activity monitoring
programs were interviewed. In the interviews,
the professionals were asked about resources for

! The page to download the reports is https://www.icmbio.gov.br/cepsul/acervo-digital/37-download/estatistica/111-estatistica.html.
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FIGURE 1 — Coast of Parana: municipalities, reference points for identifying the scenario investigated and fishing communities at the colored dots.

SOURCE: the authors.

implementing the project; technical information
on the methodology applied; ways of validating
and returning data to the community; difficulties
and challenges in implementing the methodology
and reporting statistical data; program results; and
the conditions for accessing the data collected. In
addition to the interviews, conversations were held
with eight professionals involved in collecting
fishing data, with managers and extension workers
involved with local artisanal fishing in 2021 and

2023. The data collected by these tools helped to
categorize the monitoring phases and fishing sta-
tistics described and to interpret the actions carried
out in each period.

Data from programs carried out since 2008
were collected from the executing institutions.
Some institutions that made data available from
monitoring programs include the NGO IPE —
Instituto de Pesquisas Ecologicas (Ecological
Research Institute) (data from 2009), the NGO
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Mater Natura (data from 2010), public company
Administration of the Ports of Paranagua and An-
tonina (Administragao dos Portos de Paranagua e
Antonina — APPA; data from 2013 to 2023) and
the Santos Basin Fishing Activity Monitoring Pro-
gram (Programa de Monitoramento da Atividade
Pesqueira — PMAP) of Petrobras?.

Data analysis was carried out in two stages.
First, a historical analysis of the management re-
lationships of fishing activity over the years and
the methodological process applied to monitoring
and fishing statistics was carried out, with an as-
sessment of the evolution of this stage of fishing
management. Based on the historical analysis, a
categorization was made into four different phases,
grouped by the profile of the groups involved, the
systematization of data collection and the infor-
mation reporting system. Secondly, the fishing
production data collected were unified into a single
database, enabling a historical comparative assess-
ment of the magnitude variability — expressed in
tons — of fishing production in the region.

3. Results

3.1. 1st phase — The first surveys carried out
by government agencies (1946 — 1989)

The first records of fishing landings in the
state of Parana date back to the 1946-1953 period,
in the document entitled Statistical Yearbook of
Brazil — 1955, carried out by the Brazilian Institute
of Geography and Statistics (Instituto Brasileiro

de Geografia e Estatistica — IBGE). From 1956
onwards, landing data began to be presented by
resource groups (fish, crustaceans, and molluscs).
In 1962, the year the Superintendence for Fish-
eries Development (Superintendéncia do Desen-
volvimento da Pesca — Sudepe) was created, the
disclosure report with fishing data was expanded.
Although there is no emphasis on the separation
between marine and continental fishing, this report
discloses the first records identified by species
(common names), some of which are exclusively
marine, such as catfish (4riidae), mullet (Mugil
sp.) and sharks (Carcharhinidae). From that year
onwards, records of the number of vessels and
equipment used at the time were also presented.

In 1971, responsibility for producing the
information, and fishing statistics as a whole, was
transferred from the Agricultural Statistics Office
of the Ministry of Agriculture to Sudepe, which
had the support of IBGE in data collection. During
this period, there was an improvement in data
collection thanks to the Brazil Fisheries Research
and Development Program (Programa de Pesquisa
e Desenvolvimento Pesqueiro do Brasil — PDP),
the result of an agreement signed between Sudepe
and Food and Agriculture Organization (FAO)
(Prozee et al., 2006). From then on, the data was
obtained through three types of questionnaires that
were answered by the following actors: corporate
fishing, fishermen associated with the colonies
and fishermen not linked to the colonies (Sudepe
& IBGE, 1975).

In 1980, the PDP program was extinguished,
which compromised the financial resources allo-

2 This last program accessed through the website of the Agribusiness Research Development Foundation — Fundepag, which runs the program

(http://pescapr.fundepag.br).
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cated to fishing monitoring in subsequent years,
to the detriment of the quality of the information
(Prozee et al., 2006). At that time, IBGE began
to produce fishing statistics reports on its own,
without mentioning Sudepe, until 1989 when the
latter was extinguished.

In short, throughout this period little was
revealed about the methodology used in the collec-
tion and analysis of data, as well as in the recorded
universe. The reports generally lack data on fishing
efforts, which are essential for calculating yield
and catch per unit of effort (CPUE). This first
phase of fishing monitoring on the coast of Parana
overlaps with what Azevedo & Pierri (2014) call
the first period of the back-and-forth of previous
fishing policies, controlled by Sudepe, which
lasted from 1962 to 1989. In practice, this phase
is characterized by development actions focused
on industrial fishing, little investment in artisanal
fishing, and harmful effects on a series of target
stocks (Dias Neto, 2010).

3.2. 2nd phase — Monitoring carried out by
Ibama (1990 — 2007)

From 1990 onwards, the process of disclosing
fishing production data by IBGE was interrupted.
In the same year, on the coast of Parand, the of-
fice of the Brazilian Institute of Environment and
Renewable Natural Resources (Instituto Brasileiro
de Meio Ambiente e dos Recursos Naturais Ren-
ovaveis — Ibama®) in Paranagua began collecting
and processing fishing production data, through
visits to the main production units in the munici-

palities of Paranagua, Pontal do Parana, Guaratuba
and Matinhos (Prozee et al., 2006).

Between 1990 and 1994, Ibama reports
presented an estimate of production in the state
of Parana, based on data released by IBGE in the
late 1980s. However, from 1995 onwards, Ibama
improved the system for consolidating national
fishing statistics through the National Fishing and
Aquaculture Information System (Sistema Nacio-
nal de Informagoes de Pesca e Aquicultura — Sin-
pesq), integrating results from various monitoring
projects carried out in Brazil. Data was collected
through landing control systems, on-board maps,
production reports provided by fishing companies
and statistical sampling.

Dias Neto (2010) characterizes the 1989-
1998 period of national fishing management as
the phase of Ibama’s environmental management,
characterized by the crisis in several sectors of the
activity and environmental control measures. This
factor led to the adoption of solely conservationist
strategies for the sector in the period described
(Azevedo & Pierri, 2014).

In its reports, Ibama considers the monitoring
system inefficient in many states during this period,
indicating the need for a national fishing statistics
project, with the participation of multiple involved
with the topic (MMA ef al., 2002). In 2003, with
the creation of the Special Department for Aqua-
culture and Fishing of the Presidency of the Re-
public (Secretaria Especial de Aquicultura e Pesca
da Presidéncia da Republica — Seap/PR), national
fishing statistics received financial support for
their execution. At first, an agreement was signed
between Seap/PR, Ibama and the Foundation for

3 Body created in 1989 and which replaced Sudepe in its fishing-related responsibilities.
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Support of Research on Living Resources in the
Exclusive Economic Zone (Fundagao de Amparo
a Pesquisa de Recursos Vivos na Zona Econdmica
Exclusiva — PROZEE), which allowed the imple-
mentation of the Estatpesca methodology — already
adopted in the state of Ceard — in all Brazilian
coastal states, an activity carried out by Ibama’s
regional fishing research and management centers
(MMA et al., 2007). However, after this period,
a transition phase of fisheries monitoring and
statistics was consolidated from Ibama to Seap/
PR, which in 2009 would become the Ministry of
Fishing and Aquaculture (Ministério da Pesca e
Aquicultura— MPA). In 2008, Ibama was no longer
responsible for this function.

During this period, more precisely from 1998
onwards, Dias Neto (2010) characterizes national
fishing management as a phase of “official anar-
chy”, in which management is shared between
different bodies, of a conservationist and devel-
opmental nature, generating what the author calls
“division of the indivisible”. This stage is charac-
terized by numerous conflicts of interest between
the bodies involved (Azevedo & Pierri, 2014).

3.3. 3rd phase — Monitoring carried out by
NGOs with state funding (2002 — 2016)

In this third phase, characterized in the present
study, monitoring was carried out through project
financing. During this period, Seap/PR and, later,
MPA, decided to establish partnerships with state
agencies, universities, foundations, NGOs, and the
productive sector itself, a strategy that aimed to

expand data collection (MPA, 2010). Thus, from
2002 onwards, a series of projects developed by
NGOs, funded by the federal government, and
which included fishing monitoring, began on the
coast of Parand. This phase, especially in the be-
ginning, overlapped with the publication of fishing
data carried out by Ibama.

The first monitoring actions developed were
carried out by NGO IPE. Initially, between 2002
and 2005, monitoring was carried out in the vil-
lages of Barra do Superagiii and Vila das Pegas,
communities on the northern coast of the state,
and, in 2009, in 15 communities on the northern
coast of the state of Parana, the latter funded
directly by Seap/PR. In these experiments, the
data collectors were residents of the monitored
communities themselves, and data were collected
as suggested by Sparre & Venema (1998), who
recommend recording the total catch and effort of
all species and fleets.

From August 2010 to 2011, fishing monitor-
ing was expanded to the entire coast of Parana,
through a project implemented by the NGO Mater
Natura and funded by the MPA. The project in-
volved the work of 11 data collectors, members of
the communities, who monitored 14 fishing posts/
stations on the coast. Both NGOs (IPE and Mater
Natura) received initial support in monitoring
from the Sdo Paulo Fishing Institute, which has
extensive experience in the sector, monitoring
fishing in the coastal regions of the state of Sao
Paulo since 1969*.

During this phase, another experiment was
carried out between June 2010 and March 2016,
developed by NGO Mar Brasil, in the municipali-

4 For more information about the fishing monitoring program carried out by the Fisheries Institute, visit the portal https://www.pesca.sp.gov.br/.
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ties of Pontal do Parana and Matinhos. In this case,
data collection system based on estimates made
periodically by the project technicians themselves.

In general, the phase described is charac-
terized locally by a technical and methodolog-
ical improvement in data collection processes.
Throughout the country, the period comprising the
local monitoring phase described had a stronger
presence of regulatory and management agencies
in the sector and an increase in participatory fishing
bodies (Azevedo & Pierri, 2014). The experiences
reported in this phase, mainly those carried out
by IPE and Mater Natura, are the closest thing we
have to participatory monitoring methodologies
(Medeiros et al., 2007; Malafaia et al., 2014; Dias
& Seixas, 2019), as they directly involved residents
of the sampled communities in data collection.
However, an obvious problem of the referred
period is the lack of availability of data in official
databases for public access, with much of this data
accessible only to the technicians who developed
the projects. This reveals a waste of public invest-
ment, which could be allocated to management and
research in the sector, but ultimately it is not used
due to lack of availability of information. Another
problem to be pointed out is the fragmentation of
the programs implemented, since in some experi-
ments carried out data collection took place in few
locations or only in one municipality.

3.4. 4th phase — Monitoring carried out by
large enterprises within the scope of federal
environmental licensing (2014 — 2023)

From 2014 to 2023, fishing monitoring began
to be carried out on the coast of Parané within the
scope of federal environmental licensing, mainly
as a condition for the operating licenses of three
large enterprises licensed by Ibama, namely: the
ports of Paranagua and Antonina, managed by
the public company APPA; the private company
TCP — Terminal de Contéineres de Paranagua; and
Petrobras, within the scope of oil and natural gas
exploration and production activities developed in
the Santos Basin area.

The methodologies used in each monitor-
ing are of the census type, differing only in the
collection locations. According to this strategy,
data is collected at coastal fishing depots, from
middlemen, from fishermen at the time of unload-
ing or through self-registration carried out by the
fisherman and later provided to field agents®.

APPA and TCP have been monitoring land-
ings at fishing depots in Paranagua Bay since 2014.
Some collection points are overlapped by the two
companies, such as Vila Guarani (Paranagua) and
Paranagua Fish Market. APPA also records data in
Antonina and Vila dos Pescadores (Pontal do Sul/
Pontal do Parand). In general, monitors are local
residents of the collection points.

In turn, the monitoring carried out within
the scope of the Petrobras license has been taking
place along the entire coast of the state of Parana

For the Fishing Activity Monitoring Program (Programa de Monitoramento da Atividade Pesqueira — PMAP), within the scope of oil and
natural gas exploration and production activities developed in the Santos Basin area, Jankowsky et al., (2019) describe the methodology better,

making clearer the details used in data collection and processing.

49 MAFRA, T. V.; GUANALIS, J. H. D. G.; DITTRICH, J. History of monitoring and statistics of fishing landings on the coast of Parana: ...



since August 2016. The activity is carried out by
the Agribusiness Research Development Founda-
tion (Fundacao de Desenvolvimento da Pesquisa
do Agronegdcio — Fundepag) and the Sdo Paulo
State Fisheries Institute. The team is made up of
12 field agents throughout the state’s coastline®.

This fourth phase is characterized by a broad
methodological improvement in the monitoring of
fishing landings in the region. With monitoring
carried out by local companies, especially of the
licensing of APPA and Petrobras, there is evidence
of the use of well-known methodologies, involve-
ment of qualified professionals, more reliable
records and diversity of information, corrections
of process failures and data availability.

Ibama’s involvement is essential in this phase
of monitoring. It now acts as a regulatory body
for federal environmental licensing and monitors
the effectiveness of companies’ environmental
programs, and no longer as an executor of the
fishing monitoring process. Such control over the
licensing process ensures greater sustainability in
the collection system, maintaining the standardiza-
tion of the methodology over the years, and with
data analysis associated with the strengthening of
the licensing body of the projects.

However, in this same phase there was a
setback in comparison with the national fishing
regulation system, with practically the non-exis-
tence of an efficient fishing management system,
and almost no action by the regulatory body.
Mendonga et al. (2018) stated that national fishing
statistics faced a “headless” period at this stage,
as there was no institution responsible for devel-
oping monitoring programs in an orderly manner.

Nationally, the fishing management scenario in the
period described was not at all positive, with an
estimated record of only 23% of national fisheries
and a general picture of institutional instability
(Zamboni et al., 2020).

3.5. The main historical milestones and the
productive variability of landings over the
years analyzed

Figure 2 shows the evolution of marine
fishing production from 1946 to 2023, based on
available data, as well as the institutions involved
in fishing monitoring and the dissemination of
production reports in each period. Figure 2 also
shows the complexity of the scenario analyzed due
to the large number of institutions responsible for
executing the programs: 12 in total, 3 from the pri-
vate sector, 3 NGOs, and the others are government
agencies. This situation is like a “passing of the
baton” in the mission of monitoring and managing
such a locally representative activity.

Based on the compilation of records of fishing
landings from the coast of Parana, it can be seen
that the annual average of marine fishing produc-
tion in the state of Parana is 2,141 tons, with 1996
being the year of lowest production (1,232 tons),
with fishing monitoring by Ibama, and 1977 (with
monitoring by Sudepe) and 2009 (monitoring by
the MPA) being the years with the highest produc-
tion (6,521 and 6,093 tons respectively).

In summary, the compiled data shows that the
average fluctuation in production from one year to
the next varied, on average, by 23% (up or down).

¢ The production data is open to the public and can be consulted on the pescapr.fundepag.br portal.
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SOURCE: the authors.

The biggest difference between the years was
between 2007 and 2008 when there was a 188%
increase in production records. It should be noted
that despite the difference in the methodologies
adopted and the level of precision of the actual
capture data, the average production since the
mid-1970s has been approximately 2,000 t. Some

peaks in the production report, such as those in
1977 and 2009, are outliers’ of the standard curve,
and no clear explanation has been found for these
production peaks. Regarding the value for 2009,
there are even doubts about the legitimacy of this
data, since in that year the only program existing
on the coast of Parana was carried out in the north-

7 An outlier is considered to be an atypical value, outside the standard, which deviates greatly from the series data and may be inconsistent with

monitoring or sampling.
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ern part of the coast by the NGO IPE, and this is
not even mentioned in the MPA report, which also
does not provide the source of the data.

From the 1970s onwards there was an in-
crease in the recorded values, with a clear increase
in production from 1971 (4,774 t)to 1977 (6,521 t),
and it was in this second year that reports began to
highlight the production of artisanal coastal fishing
for the first time. In addition to improvements in
the monitoring system, resulting from the PDP pro-
gram, the result of an agreement signed between
Sudepe and FAO (Prozee et al., 2006), it is also
believed that the process of intense technological
development, capitalization, and growth of the
fishing sector on the coast of Parand, which began
during this period, mainly with the implementation
of the small-scale motorized fleet in the region,
resulted in the increase in production recorded
(Andriguetto Filho et al., 2014).

On the other hand, there was a decline in
recorded fishing production from 1977 onwards.
During this period, an antagonistic relationship to
that of the early 1970s was observed, which was
intensified at the beginning of the 1980s. During
this period, the fishing data collection system was
significantly affected by the closure of the PDP
(Prozee et al., 2006) and, in the same way, from
1982 onwards, a reduction in production and in-
come in the sector began to be noticed on the coast,
mainly in shrimp fishing. These are reflections
of the previous fishing expansion, which already
showed signs of an ecological crisis related to
the limits of available stocks (Andriguetto Filho
et al.,, 2014). This decline in fishing production
in the state of Parana occurred shortly before the
period of decrease in national fishing production,
which showed abrupt drops from 1985 onwards

(Abdallah & Bacha, 1999; Freire, 2003). From
1982 onwards, there is a trend towards balance in
production data, with an average of approximately
2,300 t/year in this period, except in 2009.

4. Discussion

4.1. Evolution and findings on monitoring
systems, methodologies employed and fishing
production on the coast of Parana

Based on more than half a century of fishing
statistics records on the coast of the state of Parana,
it is clear that, as pointed out in the previous
bibliography, the data collection process is very
poor (Andriguetto Filho ef al., 2006; Natividade
et al., 2006; Caldeira et al., 2016). Since the first
records, there have been numerous interruptions in
monitoring, which has always been carried out in a
fragmented manner, disregarding many important
landing sites, and using different methodologies
that are often poorly described or not even pre-
sented. The large number of institutions involved
over the years is another factor highlighted in the
literature that makes it difficult to implement an
efficient and permanent system (Freire, 2003).
Furthermore, the lack of some records, especially
of efforts, compromises the use of historical data
to assess fisheries stocks and yields (Sparre &
Venema, 1997). These facts do not concern exclu-
sively the study area, being recurrent for a large
part of artisanal fishing in Latin America (Salas
et al., 2007).

Nevertheless, the proposed analysis may offer
some lessons. The first records of fishing landings
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in Parana date back to the end of the 1940s. How-
ever, since 1956 onwards, landing data began to
be presented by marine resource groups, and in the
1970s and 1980s, reports presented the relationship
between marine and continental production. It is
believed that the first records from the 1950s came
largely from the coastal region and, consequently,
from artisanal fishing, the predominant group in
fishing activity on the state’s coast (Andriguetto
Filho et al., 2006; Mendonga et al., 2017), al-
though this fact was not explicitly stated in the
reports. This demonstrates the historical obscurity
of artisanal fishing activity in most of the fishing
monitoring phases described in the article.

The availability of data from the 1950s on-
wards for the coast of Parana is consistent with a
national and international trend, as observed in
studies that reconstruct past fishing data in Brazil
and worldwide (Zeller & Pauly, 2018; Pauly &
Palomares, 2019; Freire et al. 2021). Although
the present study does not develop such a compi-
lation for marine fishing in the region, and despite
the data having the limitations highlighted, they
demonstrate potential for a reconstruction analysis,
whether for a productive discussion on the total
biomass captured or for certain specific groups or
resources, the latter option being more reliable
for data from the year 2000 onwards. Freire et
al. (2021) recommend refining reconstructions of
historical fishing data at regional scales, identi-
fying more localized failures in the processes of
recording these data. This proposal would be of
great relevance for artisanal fishing on the coast
of Parana, historically recovering the evolution of
certain fisheries carried out by this group, giving
the deserved visibility to this important practice
in the scenario investigated.

Regarding the first two phases described,
Natividade et al. (2006) already mentioned that
the fishing statistics reports carried out by Sudepe,
IBGE and Ibama contain useful data only for pro-
jecting general trends and comparisons of the mon-
itored production systems. Technicians involved
in the monitoring process from the 1980s to 2000s
reported the inconsistency of the methodologies
used, the scarcity of resources allocated to the
process, and the lack of personnel for broad cov-
erage of landings (Natividade et al., 2006). These
problems have not been resolved over the years and
are part of the national challenge of implementing
this instrument (Zamboni et al., 2020).

During the 1970s and 1980s, records of im-
provements and declines in fishing data collection
systems were described, mainly associated with the
implementation of public policies to promote the
fishing sector (Prozee et al.,, 2006). An example
of this dynamics of public investment in fishing
monitoring is reflected in the variation in catches
between the 1970s (increase in overall fishing pro-
duction in the state) and 1980 (decrease in overall
fishing production). This dynamic can be assessed
based on the definition by Zeller and Pauly (2018),
as a “presentist bias”, when improvements in the
data collection system obscure larger productions
in older periods, masking a sign of stability or the
increase in fishing production. However, such a
finding would require a more advanced reconstruc-
tion of local data.

Despite the apparent limitation in national
monitoring systems during the period analyzed in
this article, which is also believed to have been the
reality on the coast of Parana, small improvements
in methodologies result in increases in recorded
production, as occurred in 2003. At the time, fish-
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ing production in the region increased by 40.7%
compared to 2002, with this effect attributed to
improvements in the fishing statistics generation
system (MMA et al., 2004).

The third phase of monitoring described in
the article, which includes the involvement of
NGOs in the execution of the programs, already
shows an evolution in the methodologies used,
with good records of the efforts that allow more
robust analyses of the recorded fisheries. From this
stage onwards, socioeconomic data on the outputs
also begins to be collected, which at the very least
allows for an estimate of their revenue. The col-
lection of social data is described in the literature
as essential for evaluating fishing activity and
implementing good fishing monitoring programs
(Mendonga et al., 2018; Dias & Seixas, 2019).

The third phase also highlights the impor-
tance of involving expertise in the execution of
actions, in this case, mainly the participation of
professionals from the Sao Paulo Fishing Institute
in structuring the methodologies applied by the
NGOs IPE and Mater Natura. The performance of
the aforementioned Institute highlights the impor-
tance of investments in research groups focused on
the topic, which can deal with the complex issue of
multispecies fishing activity. Regarding the Parana
coast, scientific knowledge still contributes very
little to improving the monitoring of activity, as
well as to understanding the effects of fishing on
natural systems (Caldeira et al., 2016), and this
is due to the absence of a research center focused
on fishing activity in the region. This situation is
also common throughout Latin America (Salas et
al., 2007).

A major problem faced in the first three
phases identified is the availability of the infor-

mation collected. In the first two phases, there is
little information about the methodologies used in
data collection, and in the first three phases, there
is no official database for the archival of easily
accessible raw data that can be used for research
and management of resources and fisheries. The
lack of a strategic vision for ecosystem-based man-
agement of fisheries in Brazil, characterized in this
case by the absence of a clear method for storing,
analyzing, and disseminating data, is another factor
that compromises more effective long-term actions
for the sector (Dias & Seixas, 2019). As part of this
analysis, the need for an integrated digital platform
that compiles several databases of fishing activity,
similar to the models of IMarine, Global Fishing
Watch, and the Fisheries and Resources Monitor-
ing System (FIRMS) (FAO, 2020), becomes clear.

The non-availability of public information,
such as fishing production data obtained from fish-
ermen, may characterize a strategy of information
control, since the data may somehow impact local
actors (Dias & Seixas, 2019). In the context inves-
tigated, this strategy was adopted by the Brazilian
State, which was not willing to organize a system
for making historical production data available,
and this is just a small part of the process of de-
nying a larger structure of fishing management,
especially concerning artisanal fishing on the coast
of Parana.

In the fourth phase, with monitoring actions
carried out by large enterprises as compensatory
measures, there were clear advances, for example,
in the dynamics of data collection, with daily re-
cords of disembarkation at priority points; in the
improvement of the diversity of data collected,
with productive, effort and economic information;
and in the availability of basic information, in at
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least two programs examined. Therefore, current
monitoring adopts general production models
— with surveys at landing points — a measure
classified as the simplest and most effective for
monitoring the multispecies system and various
fleets (Sparre & Venema, 1998).

Zamboni et al. (2020) point out that in such
programs, carried out within environmental con-
straints, it is generally difficult to access the data
collected, except for large-scale projects, such as
the PMAP in the area of influence of the Santos Ba-
sin pre-salt, linked to Petrobras. Despite the lack of
a public place where data is made available for the
coast of Parana there is also greater dissemination
of data by the public company APPA, which has
been providing its databases for various research
projects carried out in Paranagua Bay.

The dissemination of fishing production data
is an important stage in the fishing monitoring and
statistics process, reporting and returning informa-
tion to resource users and making data available
for research and management. In Brazil, the last
general production report refers to the year 2011,
which was published in 2013 (MPA, 2013). Since
then, there have been no publications on the overall
production of national fishing, and national-scale
monitoring programs have been suspended (Zam-
boni et al., 2020). The absence of national pro-
duction reports is a recent setback in the national
fishing policy, with direct repercussions on the
coast of Parana. Nevertheless, Parana is one of the
only Brazilian coastal states that maintains online
fishing landing records online databases, through
Fundepag/ Fishing Institute (Freire et al., 2021).

4.2. Historical weaknesses of fishing
monitoring actions on the coast of Parand
and challenges to ensure continuity

of programs

Regarding the management of fishing activi-
ty, it is clear that the recording of production data
over the years has done little to improve the local
fishing scenario. This was partly due to the poor
quality of data over many years (Natividade et al.,
2006), the result of historical systemic failures
caused by the absence of a state policy for the sec-
tor, but also by the lack of historical linearity in the
management structure (Dias Neto, 2010; Azevedo
& Pierri, 2014), and, more recently, after 2015, due
to the dismantling of the fragile structure of fishing
management structure in Brazil (Zamboni et al.,
2020). At the national level, this process has been
reconstructed since 2023, with the recreation of
the Ministry of Fishing and Aquaculture.

The interruption and resumption of moni-
toring is another chronic problem that makes it
difficult to implement an effective program on
the coast of Parana. Catela ef al. (2008) report a
similar situation in the fishing activity in the Pan-
tanal, describing that such interruptions are the
result of sudden and drastic changes in the state
fishing policies: and that these changes require a
great effort to resume the collection of records.
Currently, the scenario on the coast of Parand
points in another direction, that is, the continuity
of long-term monitoring, as this is associated with
the operating licenses of mega-enterprises, which
must be maintained for a rather long period.

Another contradiction in the scenario is
the ambiguous relationship imposed by a highly
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complex and diverse legal framework for artisanal
fishing, guided by several institutions, some of
which are now extinct or no longer responsible for
local fishing management (Caldeira et al., 2016),
and on the other hand, the absence of a robust
monitoring system to validate the effectiveness of
the regulations imposed (Jankowsky et al., 2019).
This scenario further compromises the almost six
thousand fishermen and their families who work
in the region.

The implementation of a consolidated moni-
toring system for a complex and dynamic activity,
such as artisanal fishing, requires the coordination
of several actors involved, including users of the
resources (Catela et al., 2008). An important aspect
of effective resource management is the dialogue
with fishermen and fisherwomen, not only during
the consultation processes, but throughout the
planning process until the implementation of the
programs (Seixas & Kalikoski, 2009).

However, given the poor fishing manage-
ment at different scales, fishermen still have many
doubts and uncertainties about the generation of
information about their production and the in-
volvement of participatory processes led by the
State (Dias & Seixas, 2019). This is a barrier that
must be overcome, and when the State fails as a
regulator, this process is carried out by fishing
leaders, who must adopt an efficient monitoring
and statistics system that is representative of their
reality. However, as is the case in some scenarios
described in the literature (Malafaia et al., 2014),
changing the perception of local fishermen about
the relevance of fishing monitoring, so that fishing
representatives take hold of this tool and view it fa-
vorably, is very challenging. According to reports
from collectors who have worked or are working

in the most recent monitoring programs, this per-
ception is still very present in the discourse of local
fishermen. The fear of more intense monitoring and
increased tax burdens are factors that limit the free
and real provision of data for monitoring actions
by fishermen (Caldeira et al., 2016).

On the coast of Parand, large enterprises that
are implementing fishing monitoring programs can
be important partners in the development of the
tools mentioned. However, a negative point of the
current programs is the overlapping of collection
points and methodologies, in this case, carried out
by the companies APPA and TCP in the Paranagua
Bay region, and the lack of dialogue between those
involved in the programs. According to Mendonca
et al. (2018, p. 66), this occurrence is common in
places close to large enterprises, such as the Port
of Paranagua and associated terminals. This is an
fruitless scenario and disruptive to the search for
better information, as it triggers great discredit
in the fishing sector. Both projects are licensed
by Ibama, which is focused on the efforts of the
agency’s licensing sector in executing basic en-
vironmental monitoring programs. However, it
fails to achieve internal coordination to propose
new arrangements for fishing monitoring carried
out in the territory, to contribute to more effective
management of local fishing activity, which would
truly result in improvements for artisanal fishing.
The need for coordination between these actors
(enterprises and licensing bodies) is essential to
improve the methodology for monitoring fishing
landings in Paranagud Bay and along the coast as
a whole, an area of direct influence of both of the
aforementioned enterprises.
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4.3. Conditions for improving monitoring/
statistical actions and management of local
artisanal fishing

Considering alternatives for improving the
monitoring tool in the current phase, it is believed
that an evolution of this system locally could be
the expansion of the census methodology within
the communities, mainly in Paranagua Bay, places
well-known by those responsible for executing the
programs linked to port projects, thus avoiding the
overlapping of sampling points. Well-designed
sampling models can reduce costs, and this re-
quires good knowledge of the local fishing scenario
(Miranda et al., 2016).

In the local context, another solution for im-
proving ongoing programs is related to the need
to further increase the involvement of the fishing
community. Currently, this can be done by the exe-
cuting companies in partnership with the licensing
agency (Ibama), which is in charge of implement-
ing the monitoring. This process involves the ac-
ceptance by fishermen and the implementation of
participatory program management arrangements,
demonstrating the relevance of monitoring and
strengthening the appropriation of the process by
communities (Alves et al., 2012). The involve-
ment of fishermen in data collection and fisheries
analysis is essential for good management (Salas
et al., 2007). Positive aspects of experiences with
participatory fishing monitoring methodologies
or self-monitoring, when resource users actively
participate in data recording, have been presented
in the literature (Medeiros et al., 2007; Seixas et
al., 2011; Malafaia et al., 2014; Kalinke et al.,
2017; Ribeiro, 2018; Dias & Seixas, 2019). The

positive points highlighted concern better record
keeping, positive effects on decision-making, and
the implementation of good experiences in fishing
co-management. Participatory actions also tend
to reduce spending on these programs, tools that
are often costly (Pinto da Silva, 2007; Santos et
al., 2023).

Given the scenario of institutional instability
in recent decades in fishing management in Brazil
(Zamboni et al., 2020), it is also believed that
fishing communities should internalize the action
of recording landings or take possession of the
results of the existing programs, as a tool favorable
to them. For effective monitoring, it is essential to
implement cooperative networks (Gutierrez, 2017)
that mainly involve partnerships between univer-
sities, social movements, NGOs, communities and
other actors, which can broaden this perspective.
Otherwise, this leads to what is known in the
literature as the “cascade of blame”, common in
failed fisheries, which occurs when managers and
fishermen blame scientists for the poor quality of
information and bad advice in decision-making;
and fishermen and scientists blame managers for
the lack of effective regulations (Kritzer, 2020).
Something similar was detected in the scenario
of this study.

Examples show that involving local stake-
holders in monitoring tends to improve man-
agement responses and increase the speed of
decision-making to address negative environ-
mental issues linked to the monitored resources
(Danielsen et al., 2010), for example, in cases
of environmental accidents and recognition of
fishermen working in the region and their quan-
tities caught, demonstrating more accurately the
real environmental and economic damage to the
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affected groups. In the case of fishing, monitoring
can also be used to individually view the fisheries
of each fisherman, allowing interested parties to
know their catches throughout the sampling period,
which can help in planning their future fisheries
(Malafaia et al., 2014).

However, although there is an awareness
of the need to generate catch records, mainly by
collective organizations in the fishing sector, there
has not yet been a dissemination of this discourse
to the entire coastal fishing class in Brazil (Men-
donga et al., 2018), a situation also observed on
the coast of Parana.

Another issue associated with the most re-
cent phase of fishing monitoring is that, despite
the execution of this monitoring in the form of
environmental compensation by large enterprises,
the current scenario of institutional instability in
national fishing management persists (Zamboni
et al., 2020), which resulted in the absence of a
federal fishing monitoring program until 2022 and
the almost absence of an active and responsible
institutional management structure for the sector.
Given this situation, until the period referred to,
fishing activity was not concerned with the gener-
ation of such data. Thus, there was minimal use of
these data for resource management, public sector
policies and social programs for the most vulner-
able fishermen. There are a few examples of this,
and one is the use of data to support a commitment
term for fishing at certain times of the year in the
area of Currais Islands Marine National Park (P
arque Nacional Marinho das Ilhas de Currais)
(Madeira et al., 2018). The new national fishing
management structures, implemented from 2023
onwards, are expected to change this scenario.

As can be seen, the challenges for imple-
menting efficient methodologies for collecting
fishing data are diverse, especially in this scenario
of minimal or inaccurate data. Given this, FAO
(2018) presents four points that serve as a basis
for improving the monitoring of fishing activity
in regions with little conclusive information about
the production base. The first point is overcoming
technical limitations, moving towards achieving
efficient methods of fisheries assessment. The
second base point is the compilation of minimum
data, where available, in arrangements similar to
those proposed in this study, but with a direct focus
on resource management and attention to the social
conditions of the most vulnerable fishermen and
fisherwomen. The third point concerns the need
for advances in coordination in the management of
shared resources. Finally, the fourth point listed is
the need to invest in strengthening institutional and
human capacity, which for the local context, is the
need to give stability to institutional responsibility.
These actions are more than necessary for the coast
of Parana and must follow a different management
path, because as Andriguetto Filho et al. (2014, p.
98) state, “conventional management will hardly
be able to transform reality in a socially and eco-
logically desirable way.”

5. Final considerations

This historical review makes the lack of
continuity in data collection, analysis systems,
and sample series clear. It is then very difficult
to carry out an analysis that allows for detailed
reflections on the exploitation of species, between
specific sectors and certain fishing practices be-
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tween the recorded periods. However, there is a
relationship of learning over time. Monitoring
and statistics systems have gone from being mere
general production reports, which did not describe
the collection methodology and did not have a
detailed database of attributes, to systems with
well-described methodologies and full availability
of all recorded data.

Throughout the historical series analyzed, it
can be seen that minimal investments, in projects
or installed management structures, generate in-
creases in the recorded values. This finding also
leads to possible interpretations about the variabil-
ity of production data over the years, which may in
some cases be related to failures in the monitoring
system and alternations in other support programs
for the sector, and which would require further
studies for precise identification. However, with-
out continuous monitoring using a standardized
methodology, it is difficult to infer the variation
in fishing production over the years.

Environmental licensing monitoring, if well
organized and managed by responsible bodies, can
encourage the generation of productive informa-
tion on local artisanal fishing. In 2023, with the
re-creation of the MPA, especially the National
Departments for Artisanal Fishing and Registra-
tion, Monitoring and Research, there seems to be
hope for the sector, which is once again dream-
ing of a registration and control system that will
support the formulation of policies for the sector.
However, as long as this issue does not become a
matter of State policy, with a long-term goal, we
will be at the mercy of management changes, and
a fishing monitoring and statistics system will not
be implemented.

Given these conditions, it is up to social
movements, other organized groups and entities
that support artisanal fishing to incorporate mon-
itoring actions and/or strengthen partnerships with
institutions that are able to carry out this activity
in its various stages. On the coast of Parand, by
2023, these partnerships will involve the groups
executing the programs associated with the proj-
ects, which are required to perform this function
due to the environmental licensing process.

The national fishing management structure,
established in 2023, must be directly linked to the
movements and institutions implementing current
programs, to strengthen the systems and use the
information collected to support local fishing man-
agement. Although they do not have a history of
actions related to the topic, local research institu-
tions on the coast of Parana should be included in
relevant discussions, so that they may be able to
internalize contributions to future debate.

Regarding the appropriation of monitoring
by the artisanal fishing class, the entities involved
must make an effort to demystify this tool among
different fishing groups and communities, who
still perceive it with apprehension, mainly be-
cause they believe that it has a more supervisory
character than one supporting the management of
the activity.

A necessary step for effective monitoring is
to carry out an advanced investigation into the
perception of fishermen regarding this action,
aiming to identify their demands, how to adapt the
methodology to their needs, consider their inter-
pretations in the analysis, and in general integrate
more the methodological process to the commu-
nities and other fishing groups. This makes the
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process more participatory and can increase trust
in it. Participatory monitoring can be an alternative
to the difficulties of the census, which is generally
expensive and has logistical problems. Creating a
useful and informative feedback system for fishers
can support this participatory process.

On the other hand, a critical point is related
to illegal fishing practices not reported even by
fishermen involved in monitoring. However, over-
coming this barrier depends on correcting another
flaw in the local artisanal management system, i.e.
the lack of effective participatory management in
the sector. Most fishing regulations are not based
on discussion and data collection to create the
necessary rules for the local sector. Thus, fisher-
men continue carrying out illegal fishing and not
reporting their catches.

FAO declared 2022 as the International Year
of Small-Scale Fisheries (FAO, 2021). Therefore,
monitoring actions in the sector must be seen as
crucial to understanding the production of this
group, giving visibility to these subjects, and
ensuring that better political and management
strategies are applied. Without landing informa-
tion, actions aimed at artisanal fishing are less
efficient and the rules are more restrictive and
inadequate. Consequently, artisanal fishermen and
fisherwomen remain anonymous. If this scenario
persists, this group will remain invisible to the
government, with difficulties in accessing credit,
unable to fight for their rights and show their value
and the importance of their activity to society.
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