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Abstract
Recreational fishers depend on the good quality of those environments. The assessment of the environmental perception of social actors
who show a sense of belonging to the landscape can better describe the impacts on the environment. This study aimed to assess the recreational
fishers’ perception of the environmental quality in four urban beaches. 170 recreational fishers agreed to participate in the research. They were
required to respond to questions about their fishing strategies and their perception of the environmental quality of the beaches and the possible
impacts on the fishing activity. Based on the responses presented, a description of both local fishing activities made, as well as an analysis of the
perception of the beaches’ environmental quality for fishers. On average, the recreational fisher ones have been working for 16.2 years. Pollution
considered be the cause of diversity loss and local fauna’s biomass loss by 70% of recreational fishers. The second main cause of those losses
was the alterations on the natural landscape, reported by 50% of the recreational fisher ones. A PCA showed that to the recreational fishers
the biodiversity and biomass loss related to the pollution over time (55.15%). Although the quality of the beaches is not satisfying to any of the
fishers, they continue to attend and fish in those beaches.
Keywords: Environmental valuation; Urban fishing; Recreational fishing

Introduction
In urban beaches can find fishing activities its main purpose is
recreation, where the fisher may release the animal caught while it
is still alive (“catch-release”), or even kill it and keep it for various
reasons (e.g., serving as bait for fishing or own consumption) [1].
In these fisheries, the commercial relationships concerning the
volume caught are nonexistent [2,3]. The recreational fishing has
been developing much in the last decades. Studies shows that in
some regions (e.g., EU, USA, India) recreational fishing has become
as much or more important than commercial fishing [4,5].
The recreational fishing still is hard to monitor due mostly
to the mobility of its practitioners and the different strategies
adopted, but some researchers are interested on recreational
fisher monitoring owing to the impacts of recreational catch on
the marine biodiversity [6-11]. However, despite the negative
impacts on biodiversity, recreational fishing plays an important
social-ecological role in favor of biodiversity conservation for it
is a way of raising ecological awareness and respect for nature in
people who do not economically depend on these resources and
the coastal environment [12].
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The knowledge and the environmental perception of fishers
are very important to analysis about the environmental quality
of the coastal ecosystems [13,14]. Their dependence on the
environment makes them more likely to realize changes in the
marine ecosystem, so, they environmental perception can be
very useful to make management strategies [15,16]. This is
fundamental for the success of the management because relates
on the users’ involvement with the ecosystem managed [17,18].
In this sense, the environmental management strategies for
urban coastal zones can defined by assessing the perception of
the actors involved with the natural environment in use. For that,
it is necessary to understand the social processes, attitudes, and
perceptions of the environmental quality by the fishers [19-21].
Therefore, studies aimed at the assessment of the environmental
quality, based on the fishers’ perception, related to the necessity
or success of environmental and fishing management measures,
are getting more and more attention [19,22,23].
Based on the factors presented above we evaluated the
hypothesis that the biodiversity loss on urban beach reefs is
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related to human impacts in the ecosystem and rising pollution. To
conduct the research, we based on the environmental perception
of recreational fishers about the environmental quality of urban
beaches where this group often frequents, highlighting the effects
temporary changes and their influence on the loss of fish fauna
biodiversity on this beach.

Materials and Methods
Study area

This research performed on someone urban beaches of
Pernambuco: Boa Viagem, Piedade, Candeias and Barra de Jangada.

Those beaches are 16 km a long in the largest cities in the state
of Pernambuco: Recife and Jaboatão dos Guararapes (Figure 1).
Together are characterized by a high concentration of population
and intense use over the whole year (e.g., leisure, commerce,
fishing) [24-28]. Those beaches characterized by the presence of
reefs near to the coastline that forming tides pools and they have
provided a nice environment to different types of fishers [29].
Those reefs act as a natural protection for the coastline on these
beaches, which very affected by coastal erosion, dissipating the
waves’ energy, and represent one of the great marine biodiversity
hotspots in Northeast Brazil [30-32].

Figure 1: Location of the urban beaches studied highlighting the reefs parallel to the coastline.

Data collection
We used a semi-structured questionnaire to interview the
fishers on the beaches. Each questionnaire had 26 questions
about the social profile, resource dependence level, diversity
of beaches, fisher gears, habits and environmental pollution
perception caused by the wrong disposal of solid waste and
sewage. A minimum sample number of 455 questionnaires was
estimated by the finite difference method [33] based on the
population of recreational fishers at those beaches. The fishers
were randomly select on the beaches and asked if they agreed to
ask this interview.

Data Analysis

The data collected was analysis according to the social profiles
and the fishing type described, and the environmental perception
of each fisher interviewed. The social profile described according
to the age, how many times they are in the fishing activity, and
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schooling. The fishers were divided according to fishing locations
(beach or far from the coast), gears and target species. The
fishers’ environmental quality perception assessed by a Principal
Component Analysis (PCA) [34]. Proportions equal or higher than
70% were accept. The results plotted as a two-dimensional plot
the formation of groups regarding the Euclidean distance of the
variables could observed. We also analyzed the catch yield and the
catch per unit effort (CPUE) for the dry and rainy seasons. The
catch yield for each season was analysis according his significantly
(p<0.05). The CPUE was estimate according to the formula U=C/f
where C = total catch expressed in kilograms and f = the number
of reported fishing in each year [35].

Results

We interviewed 170 recreational fishers from October 2016
to May 2017. The questionnaire structured in three sections: (i)
socioeconomic profile, (ii) catch yield and (iii) environmental
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perception. The interviews conducted according to the laws
that regulate human subject research in Brazil (Process No.
62425716.0.0000.5207).

Didn’t high school

12.79

Didn’t college

15.12

High school

Profile of Interviewees and the Activity in Urban
Beaches

College

Fishing spot

4.65

Far from the coast

3.49

Gender

86

Men
Age

0.6

< 19

1.74

20 to 39

34.88

40 to 59

46.51*

80 <

1.16

60 to 79

14.53

Uninformed

Time of engagement in fishing

0.58

<1

5.23

1 to 20

69.19*

41 to 60

5.23

21 to 40

19.77

60 <

0.58

Uninformed

Educational stage

1.74

Unlettered

5.23

Didn’t middle school

36.05*

Middle school

Table 2: The catch yield for recreational fishing.
Season
Dry
Rainy

003

4.07

93.60*

Uninformed

Fishing gear

2.33

Trap

-

Hand line

0.54

Others

1.08

0.58

Long line

-

Uninformed

6.49

Seine

4.86

Gill-net

99.4*

Woman

Beach/Reefs
Fishpond

Table 1: Social profile of the recreational fishers of the urban beaches
studied (n=170).
Recreational

1.74

Uninformed

The socioeconomic profile of the activity described (Table
1). Women were a minority in the sample. The average age was
45.7 years (SD = 13.3) for men and 39 years (DP=1) for women.
The most frequent interval was sample were 40 to 59 years old,
which was the most frequent interval for both groups. The older
recreational fisher was 81 years and younger was 17. On average,
the time of engagement in fishing varied form the first day to
70 years. The interval from one to 20 years was more frequent,
corresponding to 69.2% of time of engagement in fishing for the
recreational fishers.
Variable

21.51

0

Cast net fishing

0.54

Fishing pole

*Higher values found for each by fisher group

4.32

Concerning the educational stage, the recreational fishers, and
34.9% claimed that they graduated from high school; followed
by 20.6% that did not graduate from middle school, from which
97.2% are male fishers and 2.8% female fishers; and 13.7% have
a Higher Education degree. About 4.6% of the recreational fishers
did not answer their educational stage. All female recreational
fishers claimed that they did not graduated from middle school.
Beach fishing was most common among the recreational fishers
interviewed. 2.3% of recreational fishers did not answer where
they usually fish. Among the fishing gears used, fishing pole
(82.2%), hand line (6.5%) and others (e.g., landing net, manual
suction gun, gaff) (4.9%) were the most mentioned gears.

Catch Yield

The yield (in kilograms) by the recreational fisheries
described below (Table 2). The number of recreational fisheries
was significantly higher (p <0.05) in the dry season than in the
rainy season (p<0.05). The volume captured by recreational
fishing in the dry season was also higher than in the rainy season
(p <0.05).

Fisher

Total catch (kg)

Fishing record

CPUE

Fish

257.12

168

1.53

Fish

34.4

68

0.5

Crustacean
Crustacean

0.1

0.05

1
2

0.1

0.01
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Environmental Quality Perception
61% by recreational fishers think the beaches became
more pollute over the last two decades, 25% did not notice any
changes over the last 20 years, 2.3% claimed that they think
the beaches are less polluted and 11.7% did not answer that
question. Around 78.5% of the recreational fishers believe that
pollution is responsible for the loss of diversity and biomass of
marine fish and crustacean species in the beaches studied. For
73.2% of these fishers claimed that recreational activities (e.g.,
bathing, sports activities in the foreshore zone, etc.) do not have
an impact on fishing. More than a half of the recreational fishers
(52.3%) claimed that the urbanization process of the beaches has
not affected fishing.

To the fishers who did notice some influence of the urbanization
of the beaches on fishing, the enlargement of Piedade and
Candeias beaches mentioned by 43.5% of the recreational fishers

as the cause of impact. The second most mentioned cause was
pollution, which corresponds to 25% of the responses. The trash
catches during fishing mentioned by 86.6% of the recreational
fishers. Plastic items were the most caught: 80.5% of the cases
for the recreational fishers. Plastic bags were the most mentioned
item (71.1%).

The Principal Component Analysis showed that for the
recreational fishers three sets found for four explainable
variances (Figure 2). For that group, biodiversity and biomass loss
is associated with the pollution of the beaches over time whereas
recreational practices are associated with the urbanization of
the beaches and adjacent areas. The catch of waste materials
suggested being associated with none of the variances. Those
results are explainable for (PC1 + PC2) 55.15% of the accumulated
variance (Table 3,4); therefore, they are not representative to
explain the environmental perception of the recreational fishers
surveyed [34].

Figure 2: Perception of recreational fishers about the environmental quality of the beaches of Boa Viagem, Piedade, Candeias and Barra
de Jangada.
PC1= fisher’s answers, PC2 = fisher interviewed, R = recreation, U = urbanization, LOB = loss of biodiversity, P = pollution, FT = fishing trap
Table 3: Principal components (PCs), standard deviation, proportion of variance (%) and cumulative proportion (%) by components.

004

Principal Component

Standard deviation

Proportion of Variance %

Cumulative Proportion %

PC1

1.2925

33.41

33.41

PC2

1.0425

21.74

55.15
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Table 4: General aspects of fishing on urban beaches.
Characteristics

Equipment

Fishing hole

Frequency

Main source of impact on local fauna’s
biodiversity and
biomass

Principal Component
Analysis

Fishing is a form of recreational practice;

Fishing pole;

Beach: foreshore zone,
over a reef or in tide
pools;

Most frequent
(86%);

Enlargement of
Piedade to Candeias
(Jaboatão dos Guararapes) beaches (43.5)

Biodiversity and biomass loss
associated with the pollution
of the beaches;

May keep the resource or
do the “catch and release”
at the fisher’s discretion;

A registry provided by the
Brazilian Federal Government is required;
May or not be affiliated
with recreational fishing
clubs.

Discussion

Cast nets;
Manual suction
guns;

Offshore: areas near
the coastal zone or
tide pools away from
the shore zone.

Watercrafts:
motorboats,
rafts.

Interviews through questionnaires showed an excellent
method for data collecting to environmental perception and
environmental belonging [36]. This approach model has become
frequent in similar studies nowadays, like in the articles by Silvano
& Begossi [37], Santos et al. [38], Tonin & Lucaronni [20], Rodella
& Corbau [39], Silvano & Hallwas [14], etc.

Recreational Urban Fisher’s Profile

In urban coastal the recreational fishers usually outnumber
the commercial fishers or may even be the only fishers found in
those places [40]. The knowledge of the fishing strategies and
fishing spots chosen by these fishers can contribute substantially
to an effective monitoring of the impacts of fishing on local
biodiversity, but despite its importance, it is still little studied. This
paper can contribute to the knowledge of the fishing strategies of
recreational urban fisher, identifying what most of these fishers
prefer to fish in the beach or under the reefs, those that fished far
from the beach, the displacement had been made with small boats
(e.g., boats, rafts) owned or rented.
We could also note that some recreational fishers who own
rafts usually leave them on the beach sand near professional
fishing vessels, and that a same recreational fisher could own
more than one raft. A small percentage of women found fishing
in the course of this study, and this is due to the predominance
of men in fishing activities [41,42]. The engagement of women is
better described small-scale commercial fishing than recreational
fishing, and it is considered quite heterogenic, in which the catch
of crustaceans and mollusks stand out (“marisqueiras”), which
is usually performed in mangrove swamps, and also in indirect
activities such as profiting and commerce [43,44].

We could observe that those women were not so strongly
engaged in fishing, even if for recreation, as men were. To those
005

Greater male
presence
(99.4%).

Pollution of the beaches (25%)

Recreational practices at the
beach associated with the
urbanization of areas adjacent
to the beaches.

women recreational fishing was more attractive as a way of being
around their family in these recreational practices than an activity
they would spontaneously engage in. To Diamond et al [45],
women have a more restrict knowledge of biodiversity and hence
perception of the environmental quality than men. According
to the author, this is because women deal more indirectly with
natural resources. That trend could observe in this research. To
women recreational fishers, fishing was a way to be around or
follow their husbands, so their perception minimally related to
the information their partners would comment about species and
environmental conditions.

Environmental Perception
Landscape changes

The landscape alterations from the last decades in areas near
the beaches studied were one of the main reasons for the negative
perception by the recreational fishers. In big cities’ coastal areas,
like Recife and Jaboatão dos Guararapes, changes near and in
the shore, zones are quite usual and cause evident effects on the
marine environment, such as changes in the structure of algae, fish
and crustaceans’ communities [46-48]. To the recreational fishers
in this study, the enlargement performed in the shore zones of
Candeias and Piedade beaches was the landscape alteration that
caused the worst discontent due to its negative impacts on the
local marine biodiversity.
The enlargement of shore zones is usual practice in
urban beaches performed mainly to mitigate the effects of
coastal erosion caused by the rising of the sea level and by the
disorganized population growth in areas adjacent to the beaches
with a tendency to construct building closer and closer to the coast
[48,49]. The enlargement by Piedade and Candeias beaches went
make in 2013 to restore the sand zone destroyed by the erosive
processes caused by the civil construction very close to the high
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tide limits [50]. However, the fishers approached said that the
enlargement of the beach resulted to siltation and sand covering
of the fish zones in each beach and also in Boa Viagem and Barra
de Jangada beaches, as an outcome of the waves and marine tides
being carried out [51,52].

Due to the covering some biodiversity hotspots have been
destroyed making then common species like the Tainha (Mugil
sp.) move to zones farther from the coast or have had their
populations decreased like the Corrupto (C. major), resulted to
a decrease in the fishing income in those beaches. Furthermore,
the enlargement of Piedade and Candeias beaches made them
more attractive to recreational users, which led to an increase the
amount of solid waste materials left on shore and oceanic zones
making the beaches more polluted.
Pollution

Pollution was another negative impact often reported by the
recreational fishers during the interviews. Although questions
about pollution was make: (I) if it was responsible for the
biodiversity loss and (II) how the current pollution level of the
beach are compared to when one had started fishing. Pollution
also mentioned as an outcome of the urbanization. No association
between the three answers reported. That is if to a recreational
fisher who believed pollution are responsible for the biomass and
biodiversity loss in the beaches, pollution cannot relate to the
urbanization. Association between answers could expected.

However, it should be highlighted that pollution on the
beaches is evident, but an interviewed fisher might start fishing
at that place when it was already polluted, as well as they might
believe the pollution found was not so harmful to cause biomass
and biodiversity loss of the existing species there. Pollution is
the outcome of human activities that hardest affects the marine
environmental quality mostly in urban marine areas and is one
of the main adversities to the well-being of beach users [53].
The pollution result is biomass and biodiversity loss [54], and
therefore, these areas need management measures to fight
pollution and its effects to the coastal environment.
Another factor that reflects on the high pollution of those
beaches is the frequent catch of solid waste (mainly plastic bags)
by the recreational fishers interviewed. Plastic items were as
the main components of the solid waste in the sea and already
been listed as the main items found in the foreshore zone of Boa
Viagem beach [28, 53-55]. Although there is no case study with
deeper details on the issue, plastic bags are also very common in
recreational fishing in Piedade, Candeias and Barra de Jangada
beaches.

The main sources of plastic waste materials in the marine
environment are the rivers which transport waste materials
thrown along its stream in the continent [38], but many authors
indicate fishing activities as a significant source of marine plastic
pollution [56-60]. Nevertheless, the fishers answered showed
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didn’t leave plastic waste on this beach suggested a major part of
the plastics found on this beaches might relate to the city surface
runoff and to improper discard of waste materials by other beach
users, summer migrants, and commerce, rather than to fishing
waste left in the ocean [61].
Furthermore, many fishers said they collaborate with the
adequate removal and discard of plastic items found on the
beaches and in the ocean or when accidentally caught during
fishing, in order to better the landscape look and clean aspect and
minimize the damaging effects of those items to the environment.
Plastic represents an overwhelming threat to marine biodiversity
because they are extremely easy to eat or stuck in the animals’
bodies [62-66]. For the fishes, especially small-sized species or
reef fishes, the highest possibility with a direct impact concerning
plastics is ingestion [67-68].

In this research, no case of fishes caught with plastic items
attached to their bodies or inside their stomach been mentioned;
however, it known by the fishers approached in this research that
attachment or ingestion cases exist and that this is responsible for
the death of many individuals. Plastic bags, which were the items
most, mentioned as caught by the fishers approached, are among
the marine plastics that are most harmful to fishes [69,70]. It is
estimated that, from the marine species which are most threatened
by the accumulation of plastics in the coastal and oceanic zones,
10% are mentioned in the IUCN’s red list of endangered species,
such as Caranha and the Sirigado, mentioned in this study and
which are listed as vulnerable in the red list [71,72].
Although for most species mentioned in this study the
ingestion of plastic bags may be impossible due to the bags’ size
being almost proportional to the species described. Overtime
these plastic bags shatter into smaller pieces as an outcome of
physical and chemical processes getting to smaller sizes, which
can be, eat [73,74]. Besides the negative impacts on the marine
biota the accumulation of solid waste materials along the coastal
zones causes negative aesthetical impacts and may even result
in lack of exploratory and recreational interest in that area
[70,75,76]. The beaches studied for this research, despite the
biological and aesthetical impacts caused by the accumulation of
solid waste materials, are still quite attended [77,78].
The intense use of these beaches does not characterize lack of
comprehension on the advanced stage of pollution at which they
are. However, this intense use can be justified by its morphological
characteristics, which grant them some great fame around its
natural beauty and by its easy access due to the urban location
of these beaches. This set of factors make those beaches very
attractive for practicing many activities, among which we point
out fishing.

Recreational Fishing Seasonality and Yield

The seasonality of recreational fishing in the beaches studied
been related to the dry season (September and February) and the
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rainy season (March to August) in Northeast Brazil. The number
of fisheries and the amount of catch reported was significantly
(p < 0.05) higher in the dry season compared to the rainy season
for recreational fishing. On the dry and rainy seasons occur
changes in the rainwater input in the sea. Causing a shift in the sea
temperature and the salinity dynamics [79]. This change results in
an unfavorable the presence of some species, such as the Tainha
(Mugil sp) or the Xaréu (Caranx sp) in the fishing spot, resulting in
a superior or inferior catch [80].

Shifts in the presence of target species in fishing locations
is a traditional knowledge among recreational fishers, justifying
a greater presence of these fishers in the dry season than in the
rainy season [80]. During dry season, recreational fish was less
frequent only in the holiday from the Christmas and the Carnival.
In Recife and Jaboatão dos Guararapes cities, are usual to celebrate
these holidays in the beaches studied. Many big structures are
constructing in the sand zone beach, restricting to access for the
fishers. During these holidays, more wastes discarded on the
beaches, making the beaches fewer attractive to the fishers. During
the rain seasons, we could observe that as the rain would become
longer, the number of fishers found fall. Many days nobody fisher
was found at the studied beaches.
In this sense because in rainy days few fishers go fish because
is the mobility is harder in rainy days in this city. In addition,
because sometimes the supply of rainwater is unfavorable for
fishing [80]. In 2017, the rainy season in Recife and Jaboatão dos
Guararapes was more intense than usual. The precipitation index
was around 7.75% higher than the historical average [81]. This
rainfall intensity and frequency contributed to the reduction of
fishing and the catch in the studied rain season. However, there
is no recent registry of fishing and catch in the studied beaches in
others rain seasons. This fact difficult a more detailed inference
and discussion about it [82-109].

Conclusion

Recreational fishers act city beaches from Pernambuco.
The recreational fishers in those beaches are male-dominated
activities and the participation of women is associated to be with
their family. Therefore, the sensitivity of perceiving changes in the
environment is greater for men, while the perception of women is
often subject to the information passed on by their companions.
The urban beaches that present coral reefs and sandstone reefs
work as fishing hotspots that explore the reefs biodiversity
and depend on the environment’s good quality. However, the
environmental quality of those beaches is not satisfying for the
group of recreational fishers.
The main causes of disgust are the shifts in the physical
dynamics of the beaches due to the enlargement of Piedade to
Candeias beaches and the pollution, which highlighted by the
commercial fishers also by the recreational fishers. However,
despite the negative aspects approached, those fishers keep
on attending and fishing in those beaches. The intensity of
007

recreational fishing activities on the city beaches are dependent on
seasonal variations due to dry and rainy seasons. The variations
significantly influence on the amount caught because of the
reduction of the effort made. In dry seasons, the fishing activities
at those beaches reduce during the year-end celebrations and
during Carnival. Therefore, more studies are necessary to track
the seasonality of fishing actives over the years in the Boa Viagem,
Piedade, Candeias and Barra de Jangada beaches.
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