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Abstract: In order to contribute to the management of small-scale trawling fishing 
of the Xiphopenaeus kroyeri shrimp, the aim of this study was to evaluate the local 
ecological knowledge (LEK) and the conservationist attitudes of artisanal fishers in 
four fishing communities along the central Brazilian coast. This study was based on 80 
ethnographic interviews conducted in two communities are in the state of Bahia (Santa 
Cruz Cabrália and Barra de Caravelas) and two communities in the state of Espírito Santo 
(Barra Nova and Anchieta). The fishers present knowledge compliance with literature, 
except in aspects reproductive of the shrimp and are willing to exchange knowledge 
with researchers. The mean attitude index of the fishers was 0.65. Education activities 
should focus on the reproductive biology of shrimp to include fishing communities in 
the drafting of legislation about closed season period, as this issue is directly related to 
possible divergences between fishers do not adhere to them. The results suggest that, 
dialogue and knowledge exchange is necessary among the stakeholders, including the 
fishers, scientists and managers, who are responsible for the elaboration of management 
measures.

Key words: fisheries management, local ecological knowledge, trawling fishing, small-
scale, fisheries.

INTRODUCTION

Small-scale (or artisanal) fisheries involve 
approximately 50 million people worldwide, 
being responsible for a significant portion of 
the economy mainly in tropical coastal regions 
(Berkes et al. 2001, FAO 2012, Watson 2017). In 
these regions, this fishing activity is socially 
important, as it is a vital source of subsistence, 
it involves food safety, and it is a way of life in 
fishing communities (Allison & Ellis 2001, Batista 
et al. 2014).

This activity is carried out in developing 
countries and is considered complex because of 
the cultural diversity of the various communities 

that practice it and of the diversity of the fishery 
resources (Begossi 2006, Pauly 2006). Artisanal 
fisher may or may not use boats for the practice 
of the activity. These vessels are typically small, 
have little technological instrumentation, have 
a low range of use, and require little capital 
investment (Hawkins & Roberts 2004). In this 
sense, the exploitation and success of fishing 
resources by artisanal fishers are not associated 
with the use of technological devices but rather 
with the empirical observations of abundance 
and the distribution of the resources (Pita et al. 
2010, Deepananda et al. 2016).
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In this context, local ecological knowledge 
(LEK) emerges as a tool to help conserve and 
maintain artisanal fishing (Olsson & Folke 
2001, Begossi 2008). The LEK is derived from 
the accumulation of the experiences of the 
individuals in an environment, resulting from a 
long process of trial and error, with knowledge 
being orally transmitted between generations 
in the communities, thereby allowing the 
development of a culture integrated with nature 
(Berkes 1999, Olsson & Folke 2001).

Historically, the management of fishing 
resources in small-scale fisheries in tropical 
regions has represented a challenge for scientists 
and fisheries managers (Mahon 1997, Oliveira et 
al. 2016). The same time, fishing communities 
are the first to notice declines in fish stocks 
(Silvano & Begossi 2012, Finkbeiner 2015). Thus, 
the inclusion of LEK in fisheries management 
has been an effective and low-cost method for 
addressing the lack of scientific information, as 
well as for increasing government discussions, 
council formation, and participatory monitoring 
(Silvano & Begossi 2012, Leite & Gasalla 2013). 
This inclusion decentralizes the subject of 
government and institutional power and 
ensures greater representation of fishers in 
decision-making processes, with compromise, 
responsibility and empowerment of stakeholders 
in the management process (Berkes et al. 2001, 
Abreu et al. 2017, Araujo et al. 2017). 

To achieve this scenario of collaborative 
management, studies investigating the 
conservation attitudes of stakeholders 
toward the management of fishery resources, 
effectiveness of marine protected areas (MPAs), 
and conservation of marine endangered species 
have increased in recent years (Hynes et al. 2014, 
Braga et al. 2017, 2018, Awabdi et al. 2018). According 
to Milfont & Duckitt (2010), the attitudes of the 
individual can be defined as a psychological 
tendency expressed in the evaluation of a 

natural environment that is somewhat either 
favorable to or disinclined toward conservation. 
In this sense, understanding the criteria that 
interfere with people’s attitudes and behaviors 
in the exploitation of resources in the marine 
environment can contribute to the effectiveness 
of the management measures (Hoehn & Thapa 
2009, Tonin & Lucaroni 2017).

Ecologically, penaeid shrimp play a key role 
in coastal food webs is important to the marine 
biota on tropical continental platforms (Abarca-
Arenas et al. 2007). The Xiphopenaeus kroyeri 
(Heller, 1862) shrimp belong of the Penaeidae 
family, with a wide distribution ranging from 
North Carolina in the United States to the 
south of Brazil (Costa et al. 2003). The species 
presents larger biomasses in shallow water (up 
to approximately 30 m deep). Its distribution 
and habits make it accessible to small-scale 
fishing, and it can be processed by families, 
making it one of the main resources of many 
fishing communities along the Brazilian coast 
(Graça-Lopes et al. 2007, Musiello–Fernandes et 
al. 2018). 

The shrimp X. kroyeri since 2004 is part of the 
National List of Species of Aquatic Invertebrates 
and Fish Overexploited or Threatened with 
Overexploitation (MMA 2004, 2014). Due to its 
economic and social importance, aspects of X. 
kroyeri shrimp have been studied, such as its 
population structure, reproduction, ecology, 
and genetics (See Table I). On the other hand, 
studies on the species related to LEK of fishers 
are still scarce in the country, as well in area 
of distribution of this species (Musiello-
Fernandes et al. 2017, Nascimento et al. 2018). 
Thus, shrimp trawling management considers 
only the biological aspects of the resource 
available in the literature, despite the evident 
importance of studies related to LEK for success 
in fisheries management (Foster & Vincent 2010). 
Therefore, the objective of the present study 
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was to evaluate the LEK and the conservationist 
attitudes of artisanal fishers of X. kroyeri shrimp 
in four fishing communities along the central 
Brazilian coast.

MATERIALS AND METHODS

Study area
The research was carried out with artisanal 
shrimp trawlers in four fishing communities 
located along the central Brazilian coast (Figure 
1). Two communities were in the state of Bahia: 
i) Santa Cruz Cabrália (16º16’S; 39º10’W), with 

Table I. Elements contained in the semi-structured interviews questionnaire applied to fishermen along the 
Brazilian central coast.

Topics Questions
Number of 
questions 

(percentage of 
questionnaire)

1. Profile of the interviewee

- Age.
- Schooling.

- Fishing time in the region.
- If fisher has always fished for shrimp.

4 (15%)

2. LEK of fishermen

- Popular name.
- Ecological description of habitat, maximum depth, 

migration in population.
- Biological description of development: fast or slow 

growth, whether they are eggs or larvae at some stage of 
life, and whether the females carry eggs together/inside 

the body.
- Biological description of longevity: how long does it live?

- Biological description of reproduction: when do they 
reproduce?

- Ecological description of predators: which animals feed 
on shrimp?

- Diet: what are the shrimp prey?

12 (46%)

3. Attitudes toward 
conservation

- Do you think it is necessary to stop shrimp fishing at 
some period?

- Is it important to keep the marine environment clean?
- Must shrimp be preserved?

- Is there use for small shrimp? 

- What do you do when you catch small shrimp?
- Is there a natural shrimp predator at sea?

- Is the closed season respected? What about the 
minimum trawling depth? What mesh sizes do you use?

- What is the destination of the bycatch?

10 (39%)
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18 fisher registered in the Fisher’s Colony Z-51 
(according to the president of the colony); and 
ii) Barra de Caravelas (17°43’S; 39°15’W), which 
is inserted in the Cassurubá Extractivist Reserve, 
considered a priority for conservation, and had 
60 fisher registered in the Fisher’s Colony Z-25 
(Leão et al. 2003, ICMBIO 2012, Viana et al. 2015). 
Additionally, there were two communities in the 
state of Espírito Santo: i) Barra Nova (18°95’S; 
39°74’W), with 20 fishers registered in Fisher’s 
Colony Z-13; and ii) Anchieta (20º48’S; 40º38’W), 
with approximately 25 fishers registered in 
Fisher’s Colony Z-4 (Carvalho et al. 2016).

Data collection
Between January and March 2016, data on the 
LEK of fishers and attitudes toward conservation 

of X. kroyeri shrimp were obtained through 80 
ethnographic interviews from semi structured 
questionnaires with open and closed questions 
(Albuquerque et al. 2014), as follows: Barra de 
Caravelas (n=36), Anchieta (n=18), Barra Nova 
(n=14), and Santa Cruz Cabrália (n=12). The 
number of fishers interviewed was greater than 
60% of the fisher who were active in the shrimp 
fishery in the communities, and this percentage 
is adequate for studies involving ethnographic 
methods and data (Mason 2010). In studies 
involving the human dimension, the frequencies 
are no more important than the meaning and 
deepening of the discourses of the stakeholders 
(Crouch & McKenzie 2006).

This study was approved by the Ethics 
Committee of the Federal University of 

Figure 1. Map of the study area, highlighting the studied communities along the central Brazilian coast.
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Espírito Santo (CAAE no. 80663317.0.0000.5542), 
Southeastern off Brazil. The objective of the 
study, along with the declaration of consent 
to participate (Statement of Informed Consent 
(IC)), was presented to the presidents of the 
fisher colonies and to the fisher participating in 
the research (Azevedo 2005).

Data collection was initiated by participant 
application, which allowed the researcher 
to establish contact with the subjects of the 
research, and this initial contact information 
was recorded in the field diary (Albuquerque et 
al. 2014, Malinowski 1978). A priori, a pilot test 
of the questionnaire was performed, and the 
interviews obtained in this test were discarded 
(White et al. 2005). All interviews occurred at 
the disembark sites and were conducted by 
the same researcher (JMF) to maximize the 
trust between the interviewee/interviewer and 
increase the reliability of the data (Opdenakker 
2006). The choice of the first interviewee was 
made with the help of a local guide from each 
area (Albuquerque et al. 2010); the interview 
identified other fisher who could participate in 
the study using the snowball technique (Bailey 
1982, Patton 1990). To minimize a possible 
trend in the data, this technique could be 
discontinued, and the next respondent could be 
randomly chosen (Albuquerque et al. 2014).

The interviews were guided by a 
questionnaire containing three main parts: i) 
profile of the fisher (age, schooling, time spent on 
shrimp fishing, and time as fisher in the region), 
corresponding to 15% of the questionnaire; ii) 
fisher LEK regarding X. kroyeri shrimp (folk name, 
habitat, longevity and growth, development, 
and reproduction), representing 46% of the 
questionnaire; and iii) attitudes toward the 
conservation of the  shrimp (tendency of 
respondents classified as positive, moderate, 
and negative in relation to conservation of 
the shrimp resource), equivalent to 38% of the 

questionnaire (Table I). Attitudes were defined 
as a psychological tendency that is expressed by 
a person showing some degree of favor toward 
or disinclination toward the conservation of an 
environmental resource (Eagly & Chaiken 1993, 
Milfont & Duckitt 2010). 

Data analysis
For data analysis, the triangulation method 
was used to link the information obtained 
through the ethnographic instruments 
(participant observation, field diary, and 
interview reports), and these data were later 
organized into categories following the order 
of the questionnaire (Yeasmin & Rahman 2012). 
To establish comparisons between the fisher’s 
LEK on shrimp and the biological data already 
published in scientific literature for the species, 
was developed a table of comparative cognition 
and was analyzed through an emic-etic approach 
(Harris 1976, Braga et al. 2018).

The data related to the conservation 
attitudes for the species the X. kroyeri shrimp 
were analyzed quantitatively. This analysis was 
performed using the likert scale with 3 points 
(Likert 1932). The attitudes toward conservation 
of the Atlantic seabob shrimp, the scores were 
as follows: “favorable” = 1 point, “moderate” = 
0.5, and “negative” or “without attitude” = 0. 
Subsequently, conservationist attitudes were 
also classified into three categories: “negative” 
(0 to 0.33), “moderate” (0.34 to 0.66), and 
“positive” (0.67 to 1.0) (Braga & Schiavetti 2013). 
Then, quantitative analyses were performed by 
the program R Project for Statistical Computing 
version 3.3.2 (R Core Team 2016).
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RESULTS

Profile of fishers
The fishers interviewed in both estates were men 
(n=80), with a mean age of over 40 years. The 
level of schooling is low, with elementary school 
not completed (n=55) and elementary school 
completed (n=16). In the four communities, most 
of the fisher (n=67) have always been active in 
the fishery, and the others have participated in 
shrimp fishing for more than 8 years (n=18).

Description of fishing activity
In all localities the fisher use boats equipped 
with motor for the fishing of the shrimps. The 
pattern of this activity is similar in the studied 
communities, consisting of boats ranging 
from 5 to 10m in length, and crew varying and 
1 to 3 per boat. Only one trawling net is used 
per vessel, and only in Barra Nova are used 
mechanical winches to gather the trawling nets 
(Supplementary Material - Table SI).

Local ecological knowledge (LEK) about shrimp 
(Xiphopenaeus kroyeri)
In all localities, X. kroyeri shrimp is termed 
“camarão sete-barbas”. The LEK information 
on longevity and shrimp reproduction was not 
similar to the information in the literature. 
After the application of the questionnaire, 
the fishers showed interest in knowing about 
these biological aspects of the species based 
on scientific knowledge. The questions that 
obtained more than 90% of responses similar to 
scientific knowledge refer to the growth speed 
(fast or slow), whether the shrimp are eggs/
larvae at some stage of life, the habitat of the 
species, and whether the juveniles and adults 
live in the same region (Table II). 

Regarding reproduction, the fisher claim 
that the female of the shrimp brings the eggs 
together to the body (after fertilization), and 

with this, associate the other species of shrimp 
(Exhippolysmata oplophoroides Holthuis, 1948). 
This information is not corroborated in the 
literature, as it is another species. The fisher 
could not answer the longevity of the Atlantic 
sea bob shrimp (Table II). On the other hand, 
these fishers have shown interest in knowing 
about the biology and ecology of shrimp and are 
open to dialogue between researchers and the 
fishing community. 

Mean index of conservationist attitudes of the 
fishers
The index of all communities studied to evaluate 
fisher´s attitudes toward the conservation of 
Atlantic seabob shrimp presented a mean of 
0.65 (±0.04), ranging from 0.5 to 0.8. Most of the 
interviewees (n=60) presented positive attitudes 
regarding Atlantic seabob shrimp fishing, and 20 
fishers showed moderate attitudes. No fisher´s 
reported fully negative attitudes.

For all fishers interviewed, the period of 
annual cessation of fishing activity, which is 
known as the closed season, was important. 
According to them, this action is important 
for the conservation of the environment and, 
consequently, for the Atlantic seabob shrimp, 
as well as for the maintenance of this fishing 
resource for future generations.

The negative conservation attitudes 
regarding shrimp conservation reported by the 
interviewees relate to the “use of small shrimp”, 
“minimum fishing depths”, and bycatch. The 
fishers report that they can sell the small shrimp 
mixed with the others, so they profit from all the 
shrimp caught, regardless of size. This finding was 
different from what was reported for the bycatch 
because some items have no commercial value 
and are thrown back into the sea, such as the 
following: small fish, for example: porcupinefish 
(Diontotidae), anchovy (Engraulidae), and 
grunts (Haemulidae); crustaceans (swimming 
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Table II. Cognitive matrix comparing information among the local ecological knowledge of the fishers and the 
literature on the biology and ecology of the X. kroyeri shrimp. 

Questions Information provided by fishers Information provided by the scientific literature

Folk name Camarão sete-barbas Camarão sete-barbas (Costa et al. 2007, Castilho et al. 
2015). 

Habitat/Migration

 “This shrimp can be found only 
at sea.”

“You cannot find it in rivers.”

The entire cycle occurs in open sea or in coastal 
environments under the influence of saline waters, and it 
occurs in bays but never in estuaries (Costa et al. 2003). 

“We fished more amounts close to 
the coast up to 20 meters deep.”

In general, it lives exclusively in the marine environment 
throughout its life cycle, and its greatest abundances are 

reported in shallow depths (< 30 m) (Silva et al. 2018). 

“There are always small and large 
shrimp in the same region.”

All phases of the life cycle - larvae, juveniles and adults - 
occur in the same region in coastal areas, including bays 

with salinity above 30 (Branco 2005). 

“They stay in the same region.”
The species spends its entire life cycle in the

same environment, and it does not depend on estuaries 
for the development of juveniles (Castro et al. 2005). 

Development/
Longevity

“Fast growth.”
“Today, it is small; tomorrow, it 

may be large”

Rapid growth (Flores-Hernandéz et al. 2006, Fernandes et 
al. 2011, Heckler et al. 2013). 

“They have eggs.” During their life cycle, the shrimp go through a larval 
phase (eggs) (Dall et al. 1990). 

“Females carry the eggs.”
“There are times when we only 

catch females with eggs.”

In Dendrobranchiata, female shrimp release the eggs 
directly into the water (Costa et al. 2003). 

Lack of information Longevity is approximately 18 months (Neiva & Wise 1963, 
Anger 2001, Reis et al. 2017, Silva et al. 2018).

Reproduction/ 
Recruitment

“Reproduces year-round.”
“Here, it is small; on the bottom 

or in another place, it can be 
large.”

“There are always small and 
large.”

Advanced maturation females are found year-round in 
Brazil (Castro et al. 2005, Martins et al. 2013).

Predator “Small fish.” Small fish (Camargo & Isaac 2004). 

Prey “Algae, moss, or similar.”
Benthic microalgae, organic matter, feeding on both 
benthic animals and primary food sources (Branco & 

Moritz-Junior 2001, Willems et al. 2016).
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crab; Portunidae), jellyfish, trash (anthropic), 
and debris. The bycatch, which is unloaded 
and sold as a mixture, comprises small fish: 
for example: weakfish (Scianidae), Brazilian 
flounder (Paralichthyidae), marine catfish 
(Aridae), anchovy (Engraulidae), ray (Rajiformes), 
“cangoá” (Stardrum; Scianidae), and king croaker 
(Scianidae). 

Regarding the depth, fishers report that 
shrimp are more likely to be caught close to the 
shore (approximately 5-m deep) because less 
fuel is consumed, consequently increasing the 
profit in the fishery.

Attitudes toward conservation index among 
fisher villages
The mean indicator for assessing fisher’s 
attitudes toward shrimp conservation was 
“positive” in the communities of Barra de 
Caravelas and Barra Nova, with values   of 0.71 

and 0.68, respectively, whereas the attitudes 
were considered “moderate”, with values   of 0.63 
to 0.65, respectively, in Anchieta and Santa Cruz 
Cabrália (Figure 2).

DISCUSSION

The fisher involved in the X. kroyeri shrimp 
fishery in the studied regions present a social 
profile similar to that of small-scale fishers in 
Brazil, and they are characterized as middle-
aged male workers with a low level of education 
(Carvalho et al. 2016, Awabdi et al. 2018). These 
workers become involved with fishing activities 
very early, mainly to help the family financially, 
thus dropping out of studies when they were 
still young (Alencar & Maia 2011). This scenario 
may influence the capacity for an effective 
social organization of fisher and contribute to 

Figure 2. Box plot of 
the conservationist 
attitudes of fishers 
among the studied 
localities.
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the limited participation of the fisher in the 
elaboration of fisheries management measures 
(Romeo & Marciano 2019).

In all studied communities, fishers (100%) 
recognize X. kroyeri as being “camarão sete-
barbas” (folk name), as it in some regions along 
the Brazilian coast (Castro et al. 2005, Fernandes 
et al. 2011), or they may be called ‘espigudo’ 
as identified by Nascimento et al. (2018) in 
northeastern Brazil. In other regions of the world, 
the popular name is ‘Atlantic seabob’ shrimp 
(Willems et al. 2016). In Brazil, the name changes 
mainly during the production chain, according 
to the type of beneficiation, which can affect 
the final marketing value by as much as 100%, 
improving the earnings of the fishers and can, 
reduce the strong fishing pressure (Pinnegar et 
al. 2006, Gasalla & Gandini 2016). The shrimp can 
be beneficed in 2 forms: i) “crazy” or headless: 
when remove the head of the shrimp; ii) fillet: 
when remove the head and peel the shrimp 
(Musiello-Fernandes et al. 2018). In artisanal 
fisheries the shrimp businesses are based on an 
informal economy, and the beneficiation occurs 
in the family environment, mainly by the wives 
of the fishers, suggesting that this production 
activity is not only economically but also 
culturally important (Teh et al. 2011, Urquhart et 
al. 2014). 

Studies with this social group have 
demonstrated that small-scale fishers apply 
LEK in their daily resource exploration practices 
and have relevant knowledge about the biology 
and ecology of fishery resources in their region 
(Silvano & Begossi 2012, Lima et al. 2018, 
Medeiros et al. 2018). The combination of this 
source of information with academic knowledge 
can result in more assertive management 
practices, as well as may create new hypotheses 
of studies, changing the scientific knowledge 
(Zappes et al. 2013). 

At the same time, fishers showed interest 
in knowing about the biology and ecology 
of X. kroyeri shrimp. Local stakeholders are 
interested in obtaining technical information 
about the resource; in addition, the interviewees 
showed through their discourse the need for 
education programs to disseminate scientific 
knowledge in the fishing communities. In some 
cases, traditional communities do not feel part 
of the scientific research conducted in their 
territories (Abreu et al. 2017). This exchange of 
knowledge tends to minimize this feeling and 
can be an important step toward improving the 
relationship between researchers and traditional 
communities (Chuenpagdee et al. 2013). A lack of 
local participation and feedback from research 
to the communities may hinder access to future 
research, just as it did in New Zealand, where the 
researcher access to traditional communities 
was restricted (Mauro & Hardison 2000). 

The shrimp artisanal trawling in Brazil is still 
marked by conflicts in management, with the 
fisher’s dissatisfaction being intensified mainly 
by the absence of effective participation in the 
management process (Silva et al. 2013, Portella & 
Medeiros 2016). The dialogue between scientific 
and traditional knowledge is an important link in 
the joint search for effective solutions to socio-
environmental problems (Abreu et al. 2017). The 
inclusion of fishers LEK in fishery management 
in coastal regions has been successful, allowing 
for a holistic assessment of the management 
process, with reduced conflict over fisheries 
resources in fishing communities in Indonesia, 
the Philippines, Thailand, Vietnam, and Mexico 
(Pomeroy et al. 2007, Espinoza-Tenorio et al. 
2013). Other examples confirm the benefit of 
LEK in management, as Maine lobster fishers 
(New England) have been able to politically 
and formally activate some state-sanctioned 
regulations for controlling the lobster fishery 
(Acheson 2003). 
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Fishers reported that the distribution of 
X. kroyeri shrimp is restricted to the marine 
environment near the coastal region, where 
young adult shrimp remain in the same region 
and do not inhabit deep water. However, 
according to those interviewed, the Atlantic 
seabob shrimp is never caught within the river, 
unlike others shrimp, such as white shrimp 
Litopenaeus schmitti (Burkenroad, 1936). This 
information is similar to the scientific literature 
and indicates that the species is distributed in 
the coastal region with higher biomass between 
5 and 35 m (Costa et al. 2003, Graça-Lopes et al. 
2007). The species X. kroyeri does not present 
population stratification, completing the life 
cycle in the coastal region, which is different 
from what occurs with other shrimp species of 
the Penaeidae family (Castro et al. 2005). 

In the fisher’s perception, X. kroyeri shrimp is 
an abundant resource in the marine environment 
and has a high rate of reproduction and rapid 
growth. As with the other penaeid shrimp, the 
fertility rate is high, reaching up to 1,000,000 
(1 million) eggs per reproductive act (Pérez-
Farfante 1936). The life cycle lasts approximately 
18 months, indicating rapid growth for the 
species (Campos et al. 2011).

The LEK of the fisher´s indicates that in the 
first stages of life, the Atlantic seabob shrimp 
go through only one phase of eggs (or larvae) 
before being juveniles and later adults. This 
answer suggests the fisher do not distinguish 
all stages of life, since penaeid shrimps present 
three larval phases (nauplii, zoea and misis), a 
period called post-larva (megalopa), and later, 
a juvenile phase and an adult phase (Dall et al. 
1990). The LEK referring to the life stages of the 
species does not corroborate with the scientific 
literature because life cycle analysis requires 
microscopic equipment to observe some stages 
(Lopes et al. 2017); and, in this case according to 

Hunn (1999), since it has no specific names, it is 
presumed it has no specific meaning.

For the fisher´s interviewed, the females of 
X. kroyeri carry the eggs after fertilization. Such 
knowledge differs from the literature because 
shrimp of the Penaeidae family do not carry the 
fertilized eggs in the body. Such reproduction 
occurs with Caridean shrimps and may be 
associated with the species Exhippolysmata 
oplophoroides (Holthuis 1948), belonging to 
the Hippolytidae family, which inhabits regions 
similar to those of the X. kroyeri shrimp (Costa 
et al. 2003). This discrepancy may influence the 
decision of the fisher when choosing the ideal 
period for the closure of the shrimp season, as 
they relate the abundance of another species 
of shrimp to the reproductive period of the X. 
kroyeri shrimp. Thus, in several regions of Brazil, 
fishers are opposed to the closed season of 
shrimp, which undermines the effectiveness of 
the fisheries management measures (Vasques & 
Couto 2011, Musiello-Fernandes et al. 2017).

Fishers report that the X. kroyeri shrimp 
reproduce throughout the year, which is similar 
to the information reported in the literature, 
since studies have shown some peaks during 
the year that vary among regions (Silva et al. 
2018). The reproductive period of the species 
is also another point that can lead to fisher’s 
dissatisfaction regarding the establishment of 
the closed season. This pattern of reproductive 
activity for a fishing resource that occurs 
throughout the year, together with the variations 
resulting from local environmental conditions, 
can pose a challenge to the development of 
management strategies. Consequently, fishers 
may be dissatisfied because of the difference 
between the scientific studies and the observed 
reality (Martins et al. 2013).

Individual attitudes toward nature can 
both benefit and impair the quality of a 
particular resource and/or ecosystem because 
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these attitudes are a key to achieving the 
conservation objectives that can contribute to 
the development of specific actions (Marchini & 
Macdonald 2012).

Attitude indices on X. kroyeri shrimp 
conservation of fisher’s showed a “moderate” 
to “positive” trend, whereas no fisher showed 
a “negative” attitude. The communities studied 
have small-scale shrimp fishing as an important 
source of income and subsistence, and thus, 
these communities present a behavior of 
positive attitudes for the conservation of this 
fishery resource. This conservation attitude is 
similar to that of the European sardine fisher 
in a fishing community near the Marine Natural 
Reserve (MNR) of Berlengas (Braga et al. 2017).

In two tropical fisher villages, attitudes 
toward conservation of marine species were 
moderate in other studies (Braga & Schiavetti 
2013, Braga et al 2018), as occurred in two 
communities in this study. Another factor that 
may interfere with this scenario is the inclusion 
of the X. kroyeri shrimp on the national list of 
“Overexploited Invertebrates or Threatened 
by Overexploitation” (MMA 2004). A similar 
situation has occurred with small-scale fisher in 
Costa Rica, who recognized the decline in shark 
fishing and now tends to support measures and 
show positive attitudes toward the conservation 
of these animals (O’Bryhim et al. 2016).

Posit ive att i tudes toward species 
conservation is also observed for other animal 
groups around the world, e.g., primate species 
in Southwest China (Ellwanger et al. 2015), 
elephants in Northern Congo (Nsonsi et al. 2017), 
and wildlife (elephants, hippopotamus, and 
antelopes) in Southern Mozambique (de Boer & 
Baquete 1998).

In this sense, we suggest environmental 
education programs in communities with lower 
indices (Anchieta and Santa Cruz Cabrália) to 
improve attitudes toward the conservation of 

X. kroyeri shrimp. Environmental education 
programs can improve attitudes toward the 
conservation of fishery resources (Daoutopoulos 
& Pyrovetsi 1990). Fishers´ who are more 
knowledgeable about the marine environment 
seem prone to act in accordance with fisheries 
legislation, as well as to understand the 
importance of the environment to the fishery 
resource.

The regions of Barra de Caravelas and 
Barra Nova presented attitudes classified as 
“positive,” with Barra de Caravelas having the 
highest index among the studied localities. 
This community also has the highest LEK index. 
One reason for this result may be the location 
of this community in the Extractive Reserve 
(RESEX) of Cassurubá. In Brazil, the modality 
of the Sustainable Use Conservation Unit is 
one of the few instruments available with the 
possibility of a participatory construction for the 
shared management of fishery resources (Silva 
2004). The RESEX of Cassurubá was created in 
2009, and in recent years, greater adhesion and 
gradual increases have been observed in the 
participation of the local society in government 
deliberations, and although room exists for 
improvement, important advances have been 
achieved in the construction of instruments for 
fisheries management (Nobre & Schiavetti 2013, 
Nobre et al. 2017).

CONCLUSION

The X. kroyeri shrimp fisheries are a target 
important source of income and food security for 
many traditional Western Atlantic communities. 
On other hand, this ethnoecological study is the 
first to assess local ecological knowledge (LEK) 
and attitudes toward conservation of a species. 
The information’s about the LEK and attitudes 
shared in this study can be very important 
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to the formulation and implementation of 
policies and regulations that take local fishing 
communities and fishermen into account, and 
accountable cooperation between local and 
national governmental authorities.

The fishers report similar information to that 
of the literature on the habitats, development, 
and trophic ecology of the X. kroyeri shrimp, 
and can actively contribute to the management 
process. Regarding conservation attitudes, the 
Barra de Caravelas region presented the highest 
index and that result may be associated with 
the history of information exchange among 
the stakeholders in the management of the 
Cassurubá Extractivist Reserve. Moreover, this 
fact indicates that a positive effect on the 
dialogue between fishermen and managers of 
the Cassurubá Extractive Reserve. Therefore, 
education activities should be conducted in 
those communities that presented the lower 
indices (Anchieta and Santa Cruz Cabrália). 
Education activities and dialogue between 
fishers and managers should focus on the 
reproductive aspects of shrimp biology to 
include fishing communities in the drafting of 
legislation about closed season period, as this 
issue is directly related to possible divergences 
in fishers do not adhere to them.

The positive aspect is that fishers showed 
an interest in learning the technical knowledge 
about the shrimp, and the LEK proves to 
be a way to acquire information about the 
environment quickly and inexpensively. Finally, 
the results suggest that, to obtain the efficacy of 
management measures for the conservation of 
the X. kroyeri shrimp resource in the communities 
studied, dialogue and knowledge exchange is 
necessary among the stakeholders, including 
the fisher, scientists and managers, who are 
responsible for the elaboration of management 
measures.
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