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5. ENVIRONMENTAL ASPECTS AND FISHERIES GOVERNANCE  

Institutions that mediate the use of fisheries resources and ecosystem  

The institution with the highest authority for coastal zone management in Brazil is the Ministry of 
the Environment. The National Programme for Coastal Management (GERCO) is administered 
by this Ministry. The conditions set forth in the programme have to be implemented by each 
coastal state and municipality. The programme defines the legal aspects for the management of 
the Brazilian coastal zone and establishes the basis for the development of regional and local 
policies, programmes and management plans. Estuarine areas, such as the estuary of the Patos 
Lagoon, were defined as areas of high management priority by GERCO because of their high 
level of environment risk and actual impacts (MMA, 1996). Although fisheries are important 
coastal resources, GERCO has no mandate over them.  

The management of fisheries in Brazil is mainly the responsibility of the federal government, 
which is responsible for assessing the status of the stocks and for setting and enforcing 
regulations on the use of aquatic living resources. However, governmental institutional 
arrangements for regulating fisheries activities have been evolving over the years. The role of 
the federal government in marine fisheries management became particularly influential in the 
mid-1960s with the creation of SUDEPE, an agency of the Ministry of Agriculture with sole 
responsibility for the development and management of fisheries. Later, in 1989, fisheries 
became one of the agendas of IBAMA, a subsidiary of the Ministry of Environment. The shift 
of management responsibilities from SUDEPE to IBAMA was not favourable to artisanal 
fisheries. Because IBAMA focuses its attention mostly on environmental issues, legislation and 
law enforcement, there has been little attention given to the sustained development of artisanal 
fishing communities. In 1998, the government shifted a large part of the responsibilities of the 
fisheries sector from IBAMA back to the Ministry of Agriculture, thereby constituting the 
Department of Fisheries and Aquaculture (DPA). The main responsibility of DPA was to 
promote and execute programmes and projects to support the development of the industrial 
fisheries. The DPA’s main objective then was to promote the development of this sector and to 
manage unexploited fisheries resources. On the other hand, IBAMA was responsible for 
executing the national policies to protect the environment, and particularly for managing 
endangered and overexploited species, and encouraging the sharing and decentralization of 
decisions through co-management and community-based management initiatives.  

The development policies put forth by these two agencies were not only diverse but opposite 
and conflictive in their approach to resource management. According to Dias Neto (1999), such 
a change represented “one of the most anarchical moments in fisheries management in Brazilian 
history”. Dias Neto and Marrul-Filho (2003) highlighted the three main institutional conflicts 
created with the division of responsibilities between IBAMA and DPA. The first one was of 
legal nature, related to the division of competencies in fisheries management, and in the 
organization and maintenance of the national system of control and licensing of fishing 
activities. The second one was conceptual, because stocks are intrinsically linked in the marine 
environment through ecological and/or technological interactions, and in multispecific fisheries 
the same fishing activity often targets stocks with different exploitation levels. Besides, a stock 
that is considered unexploited at a given moment could eventually be overfished, and hence, the 
same species could be under the responsibility of two different agencies at different moments in 
time. As stated by Dias Neto and Marrul-Filho (2003) “IBAMA and DPA were trying to divide 
the indivisible”. The third conflict was related to the transfer of responsibility from IBAMA to 
DPA for the management and control of foreign fleets fishing under joint-venture arrangements 
and the consequent changes in the rules and norms.   

In 2003, a new fisheries agency was created at ministerial level: the Special Secretariat for 
Aquaculture and Fisheries (SEAP). SEAP had a broader authority than the previous agencies. 
Its priority is the development of the aquaculture sector, particularly of shrimp cultivation for 



137 

export, freshwater aquaculture and industrial fisheries. In spite of official speeches, the artisanal 
sector is not a top priority for this new agency.  

With the enactment of Law 11.958 of June 2009, SEAP was transformed into the Ministry of 
Fisheries and Aquaculture. The same law put an end to the division of responsibilities in the 
management of fish stocks stated above, making mandatory the joint work of the Ministry of 
Fisheries and Aquaculture and IBAMA/Ministry of Environment in the design of regulations 
and of governance for sustainable use of resources. This work is to be carried out under the 
general coordination of the Ministry of Fisheries and Aquaculture. However, this new 
institutional arrangement has not yet contributed to the implementation of policies and measures 
to revert the critical situation of the main fish stocks.  

In terms of property rights, according to the Brazilian Constitution, the fisheries resources in the 
coastal zone and in the exclusive economic zone are considered open access under a State 
property regime (Dias Neto and Marrul-Filho, 2003). The Constitution also asserts that state and 
society should construct the means to collaborate and participate in the process of decision-
making for the sustainable use of environmental resources and in the formulation of norms and 
rules to that effect (Dias Neto and Marrul-Filho, 2003), which leaves ample scope for the 
sharing of responsibilities between government and society in the management of fisheries.  

The weakening role of the state in fostering the development of artisanal fisheries during the 
last two decades, mainly after the termination of SUDEPE, contributed to the general lack of 
organization of the sector. On the other hand, the institutional void favoured action to social 
movements and non-governmental organizations in developing projects and management 
initiatives for the sustainable management of fisheries. Many of these initiatives were born out 
of a crisis that required solutions and from a process of increasing participation of fishers as 
new protagonists in decision-making. The initiatives were developed around five main 
processes that are currently legitimized, some of which are promoted by the government (all of 
them could be placed within a spectrum of co-management). 

1. Within the National System of Conservation Units (regulated by Law 9985/2000): 

� Areas of permanent preservation (APA) – defined as “large areas with a certain 
degree of human occupation and characterized by physical, biological, aesthetical 
or cultural elements of crucial importance for the quality of life and well-being of 
human populations, having as main goals to protect the biological diversity, to 
regulate the process of human occupation and to ensure the sustainable use of 
natural resources”. APAs are managed by a council constituted by representatives 
of governmental bodies, non-governmental organizations, community 
organizations, and the local population through specific management plans. 
Example in fisheries: “APA dos Corais”, Pernambuco, northeastern Brazil.  

� Marine extractive reserve (RESEX): defined as “an area used by traditional 
extractive activity populations, whose livelihood is based on extractive activities 
but also complemented by subsistence agriculture and animal production, having as 
its main goals the protection the livelihoods and culture of these populations and to 
ensure the sustainable use of natural resources”. RESEXs are managed by a 
deliberative council of organizations and community representatives through 
specific management plans. At the time of writing this paper, there were 19 
RESEXs operational or in the process of becoming operational along the Brazilian 
coast (Kalikoski and Vasconcellos, 2011).  

� Sustainable development reserves (RDSs): defined as “areas used by traditional 
populations, whose existence is based on systems of sustainable exploitation of 
natural resources, developed through generations and adapted to the local 
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ecological conditions, and that have played a key role in nature conservation and in 
the maintenance of biological diversity”. The objectives of the RDSs are “to 
preserve nature and at the same time to ensure the necessary conditions and means 
to sustain and improve the living conditions and the use of natural resources by 
traditional populations, as well as to appreciate and conserve the traditional 
knowledge-practice systems of environmental management of these populations”. 
RDSs are also managed by a deliberative council of organizations and 
representatives of communities, which is responsible for developing and 
implementing a management plan that defines, inter alia, no-take protected areas, 
buffer zones and corridors, and areas for sustainable use. The Mamirauá RDSs in 
the Amazon region are the first and most well-known example.  

2. Other processes  

� Fishing accords: regulated by Decree No. 29/03 of IBAMA, this instrument aims to 
define and legitimize access rules and norms elaborated by the fishing community 
to regulate the use of fisheries resources in a given region. This type of instrument 
does not involve the expropriation of land (as the conservation units above), but 
only some aspects for regulating the exploitation of resources. There are examples 
of fishing accords in fisheries in the Amazon floodplain.  

� Fishing forums: this is an instrument that is not regulated by the government; it is 
rather an instrument that has been created as a result of communities’ initiatives in 
order to organize themselves, and to discuss their problems and seek solutions in 
partnership with governmental and non-governmental organizations. Because it is 
not regulated, this instrument can be developed in different ways, with various 
types of arrangements involving individual stakeholders and institutions. Some 
examples are the Forum of Patos Lagoon in southern Brazil, the Forum Agenda 21 
in Ibiraquera, Santa Catarina, and the Forum Terramar in Ceará, among others. 

Given the failure of the above institutional arrangements to sustain artisanal fisheries over time, 
and benefiting from the policy of mainstreaming co-management initiated in the 1990s, an 
alternative institutional arrangement was formed to co-manage the local resources in the Patos 
Lagoon estuary (Kalikoski, Vasconcellos and Lavkulich, 2002; Kalikoski and Satterfield, 2004). 
The local co-management arrangement referred to as the Forum of Patos Lagoon was set up to: 
(i) organize the artisanal fisheries sector in relation to fisheries administration policies; 
(ii) prompt partnerships within the sector in order to implement action plans to rebuild the 
productive capacity of the fisheries resources in the Patos Lagoon; (iii) establish criteria that 
control fishing effort as one mechanism for rebuilding fisheries resources; and (iv) encourage 
the collective organization for the support of local sustainable artisanal fishing communities 
(Forum of Patos Lagoon Mission Statement, 1998). Since the establishment of the Forum in 
1998, fisheries regulation has been debated, redefining rules and rights to local resource use in 
the estuary of Patos Lagoon. Measures such as fishing effort limit, minimum mesh size, closed 
season, among others, have been exhaustively discussed and agreed as a first initiative of this 
co-management arrangement (Decree MMA/SEAP No. 03/2004; Table 26). 

Table 26 presents a summary of the laws and decrees that control the use of local resources in 
the different aquatic environments and their location. It describes the established rules regarding 
how much, when and what different resources can be harvested, involving management 
functions such as licensing, timing, location, and vessel or gear restriction to prevent 
overexploitation, as well as rules to protect critical habitats and water quality from damage to 
preserve health of the resource. From Table 26, one concludes that access to the majority of 
artisanal fisheries resources is being limited by licence control in all areas. The exceptions are 
the semi-industrial fisheries based on gillnets and industrial purse seine fisheries, which are still 
open access fisheries. The most common rules on paper are those determining fishing seasons, 



139 

size limits and the characteristics of fishing gear. The regions differ, however, in the number of 
restricting rules – the fisheries in the estuary of Patos Lagoon present the largest number of 
rules controlling fishing seasons and gear characteristics. Another notable feature shown in 
Table 26 is the absence of management quotas in practically all regions (the exception is a 
bycatch quota established for deep-water species caught by foreign trawlers) and the absence of 
fisheries management rules defining marine habitat protection. Habitat protection rules for 
terrestrial ecosystems that are relevant for fisheries are defined by state and federal 
environmental agencies. They set the standards for water quality, rules to prevent water 
pollution, and regulate the types of use in estuarine and freshwater systems for protecting 
critical habitats such as marshes and riparian ecosystems. There are no similar rules for habitat 
protection in inshore and offshore marine areas. 
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Table 26: Summary of norms controlling the use of fisheries in different areas of the Patos Lagoon estuary 
and surrounding environment

Freshwater 
Estuary  

Decree 03/2004 Inshore Offshore
Limited 
areas 

• In the 
convergence of 
river and lagoons 

None •  Industrial purse 
seining around the 
mouth of the 
lagoon 
• Trawling inside 
3 miles (4.8 km)  
• Fishing blue 
crabs 6 km around 
the mouth of Patos 
Lagoon  
• Fishing bluefish 
inside 3 miles  
(4.8 km) 

• Trawling by foreign 
fleets inside the 200 m 
isobaths 

Limited 
access

• Fishing in the 
Mirim Lagoon to 
fishers who live in 
the area  

• Licences restricted to 
full-time fishers who 
live around the estuary 

• Licence control for demersal fish trawling 
• Licence control for shrimp trawling 

Seasonal
limits 
restrictions 

• During spawning 
migrations (only 
allowed with hook-
and-line fisheries)  

• Pink shrimp:  
1/6–31/1 
• Mullet: 1/6–30/9 
• Croaker: 1/3–30/9 
• Catfish: 1/6–30/9 
and 1/12–30/3 
• Fishing closure  
1/6–30/9 

•  Shrimps: 1/3–31/5  
•  Bluefish: 1/11–31/3 (or 1/12–31/3 for 
vessels <10 m inside 10 nm)  
• Catfish: 1/1–31/3  

Size limit  • Pink shrimp (90 mm); mullet (35 cm); 
croaker (25 cm); catfish (40 cm); silverside 
(20 cm); flatfish (35 cm); blue crab (12 cm)  

• Pink shrimp (90 mm); bluefish (40 cm); 
Argentine croaker (25 cm); croaker (25 cm); 
flatfish (30 cm); black drum (50 cm); 
silverside (20 cm); royal weakfish (25 cm); 
weakfish (30 cm); mullet (35 cm);  
catfish (30 cm) 

Fishing
gear
restrictions  

• Bottom gillnet  
•  Trawling, seine 
nets and electric 
fishing
•  Minimum mesh 
sizes (50–70 mm)  
• Maximum  
1 830 m of nets per 
fisher in the Mirim 
Lagoon  

• Trawling of any kind 
• Maximum of 10 
shrimp nets/fisher 
•  Maximum length  
(1 830 m) and height 
(100 meshes) of 
gillnets/fisher
•  Minimum mesh size 
(mm opposite knots): 
shrimp 24, gillnet 100, 
catfish 140,  
silverside 40 
•  Maximum length 
shrimp nets (15 m) 

•  Minimum 
mesh size pink 
shrimp trawl  
(30 mm) 
•  Minimum 
mesh size marine 
shrimp trawl  
(24 mm) and 
maximum length 
of nets (12 m)  

•  Minimum mesh size 
fish trawl (90 mm) 
• Use of Turtle Excluder 
Device (TED) in shrimp 
trawlers >11 m  

Quota None None None •  Maximum 5% 
incidental catch of 
rockfish in foreign 
trawlers

Habitat
protection  

•  Protection of 
creeks and lakes; 
standards for water 
quality/use 
•  Protection of 
riparian habitats  

•  Protection of 
estuarine shoals; 
standards for water 
quality/use 
• Protection of salt 
marshes 

• Federal laws to 
prevent pollution 
by oil spills and 
other 
contaminants 
(MMA, 1998) 

• Federal laws to prevent 
pollution by oil spills and 
other contaminants 
(MMA, 1998)

Modified from Kalikoski, Vasconcellos and Lavkulich, 2002. 
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Fishers’ perception about the legislation 

Fishers’ perception about the legislation was evaluated based on the level of agreement with 
some of the rules controlling artisanal fisheries in the estuary (Table 27). The following general 
consensus was found among fishers from different municipalities:  

� the majority disagree with the current rule of a fixed date for the opening of the shrimp 
season; 

� the majority agree with the prohibition of otter trawling in shallow waters of the estuary; 

� the majority agree with the prohibition of the operation of boats larger than 12 m in the 
estuary; 

� the majority agree that access to the estuary should be forbidden to fishers from outside 
the region; and 

� the majority agree with the receipt of unemployment benefit during the fishing closure. 
    

These consensual perceptions among fishers reflect a common understanding about some key 
points for the sustainability of estuarine fisheries. Closing access and limiting fishing capacity 
of individual boats are two important standing blocks for fisheries sustainability generally 
supported by fishers.  

The control of destructive fishing practices, such as trawling in shallow waters, is also perceived 
as a necessity because of the role of shallow waters as nursery areas for shrimp and fish 
resources.

The adoption of an adaptable calendar for shrimp is also supported by fishers because of the 
variability in environmental conditions that control shrimp recruitment and growth in the 
estuary. Such strategy has been successfully applied in other coastal lagoons (Almudi and 
Kalikoski, 2010), where the opening of the fishing season is based on the monitoring of shrimp 
size. The fixed date rule currently in use was established considering the month of peak 
historical production of shrimp in the estuary (D’Incao, 1985). It is based on the assumption that 
the opening in February will allow the escapement of some individuals to recruit back to the 
adult stock in the sea. In addition, this rule is easier and less costly to enforce and monitor. 
However, the current regulation brings also problems for the sustainability of the fishery. For 
instance, in years when conditions are unfavourable for growth, the season opens when shrimp 
are too small, resulting in a situation of growth overfishing and loss of yield. On the other hand, 
in years when shrimp are ready before the official opening, there is an intensification of illegal 
trawling because trawlers, unlike the fixed fyke nets, are less likely to be caught by enforcement 
officers.

Finally, another perceived general agreement is the receipt of government aid through the 
unemployment benefit during the months of fishing closure. As demonstrated in this study, the 
benefit is a necessity for maintaining fishing livelihoods given the low income and high 
vulnerability of fishers in the region.  

On the other hand, there was no general agreement with the following rules: 

� Limit of 10 fyke nets per fisher. While fishers of Camaquã, Pelotas, Rio Grande and São 
Lourenço do Sul agree with the rule, fishers from Arambaré and São José do Norte 
disagree. There was no consensus about this rule in the other municipalities. 
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� Limit of 1 000 fathoms (1 829 m) of gillnets per boat. Fishers from Tapes disagreed with 
the rule and there was no consensus in Camaquã and São Lourenço. Fisheries in the 
remaining municipalities agreed with the rule. 

� Prohibition of trawling fisheries. While there was a general agreement about the rule of 
banning trawling in shallow waters, fishers from Camaquã and São Lourenço do Sul 
believed that trawling should be allowed in channel waters of the estuary. 

� Prohibition of beach seines. Fishers from Rio Grande and São Lourenço do Sul generally 
disagree with the prohibition of beach seines. In the remaining municipalities, there was 
a general agreement with the prohibition, with the exception of Tapes where there was no 
consensus.

� Prohibition of berimbau. Fishers from Arambaré and São Lourenço do Sul disagree with 
the prohibition. There was no consensus in Tapes and an agreement with the rule in all 
other municipalities. 

The consensus found at municipality level for some of these rules hides sometimes 
disagreement between localities of the same municipalities. For instance, on the limit of 10 fyke 
nets per fisher, there was a disagreement between fishers from Pontal da Barra (mainly against 
the limit) and those from Z3 (mainly in favour) in the municipality of Pelotas. The same 
divergence was found in São José do Norte, where fishers from 5a Secção da Barra and 
Povoação da Barra were generally in favour of the limit while fishers in the remaining 
communities were against it.  

One of the most controversial issues is the prohibition of otter trawling in channel waters. In the 
municipality of Pelotas, fishers from Balsa and Pontal da Barra were generally against the 
prohibition and those from Z3 were in favour. In Rio Grande, the majority of fishers from Barra 
and Mangueira (two localities known to operate otter trawling fisheries, see Chapter 3) were 
against the prohibition, while the majority of fishers in the remaining communities favoured the 
banning of trawling. In São José do Norte, the community of Povoação da Barra was against the 
ban. And, finally, in São Lourenço do Sul, there was no consensus among fishers from the 
community of Barrinha.  

Regarding the ban of beach seines, there was disagreement among communities of Rio Grande 
(Barra, Bosque, Marinheiros, São Miguel and Torotama against the ban) and of São José do 
Norte (Passinho and Povoação da Barra against the ban). On the banning of berimbau, there 
was disagreement in Pelotas (Balsa against the ban), Rio Grande (Barra and Bosque against) 
and São José do Norte (Povoação da Barra against). 
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Figures 100 to 103 show the results of the question in which fishers were asked to define for 
themselves the period they think would be more appropriate for fishing each of the resources. 
For mullet, the majority believes that the fishing season should encompass the months from 
January to May, with the highest number of respondents indicating the period from April to 
May. This is the period when, according to fishers, the largest schools of mullet leave the 
estuary to reproduce; therefore, it is the most important period for the fishery. The responses 
differ markedly with the current mullet calendar, defined from October to May 
(Decree MMA/SEAP No. 03/2004). It is important to note that the mullet calendar was 
originally from February to May (Decree No. 171 of 1998) and was later revised in response to 
fishers’ complaints that it was impossible to have different calendars for mullet and croaker 
because both resources are fished with similar gear and are present in the estuary during the 
same period. Fishers’ requests were taken into account in the first revision of the rules for 
artisanal fisheries in the estuary (Decree No. 144 of 2001) and were later incorporated in the 
current legislation. Therefore, while a shorter season (February to May) would have obvious 
conservation benefits, it has proven unpractical to enforce it because of the technological 
interactions between the croaker and mullet fisheries.  

As for the croaker fishing season, there is an apparent disagreement between the opinion of the 
majority of fishers who believe the season should last from October to January and the current 
legislation that defines the calendar from October to February. In fact, the original calendar in 
Decree No. 171 of 1998 was from October to January and was later revised in Decree No. 144 
of 2001 based on requests made especially by fishers from the communities of Z3 in Pelotas and 
São Lourenço do Sul (Kalikoski, Vasconcellos and Lavkulich, 2002). According to the authors, 
while many fishers from Rio Grande and São José do Norte defend the possibility of ending the 
croaker season as early as December, practically all fishers from Pelotas and São Lourenço do 
Sul agree on a calendar extending to February, and some defend also the possibility of leaving 
the fishery open all year round. These differences reflect distinct fishing strategies of artisanal 
fishers, and to accommodate these differences the legislation became less restrictive. As for the 
mullet fishery, it can also be argued here that the fishing calendar for croaker, as currently 
defined in the legislation, has little conservation value and rather serves to minimize conflicts 
between fishers.

The calendar for catfish has some peculiarities compared with the other finfish resources. First, 
there is a general agreement that the fishing seasons should be short, as can be seen from the 
placement of responses in the diagonal axis of Figure 102. On the other hand, there is no 
agreement on a single period for the catfish season. While a group of fishers indicated the 
summer months from January to March, another group of fishers considered the winter months 
from June to August as ideal seasons for the catfish calendar. The current calendar in the 
legislation misses both periods. In fact, in contrast to the rules defined for mullet and croaker, 
the calendar for catfish is largely opposed by fishers in all communities (Kalikoski, 2002). The 
revision of the catfish calendar is currently on demand by fishers, especially fishers from 
communities in the upper estuary (such as São Lourenço do Sul) who fish catfish during the 
winter months of the fishing closure in the estuary. The fishing season for catfish has shown 
some marked changes since the fishery collapsed in the 1980s (before the collapse, most catches 
occurred during spring months), which are presently being investigated to support the revision 
of the legislation.  

As for the shrimp calendar, in spite of the general agreement between fishers’ knowledge about 
the season and the current legislation (February to May), as demonstrated in Table 26, the 
majority of fishers agree that the shrimp calendar should be adapted each year according to the 
resource conditions, which is in contrast to Decree MMA/SEAP No. 03/2004 that fixes the 
opening of the season annually on 1 February. 
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Figure 100: Fishers’ perception about the length of the fishing season for mullet  

The size of the circles is proportional to the number of respondents (smaller circle [n = 1]; 
larger circle [n = 360]). The red star indicates the length of the fishing calendar according to 
Decree MMA/SEAP No. 03/2004. 
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Figure 101: Fishers’ perception about the length of the fishing season for croaker  

The size of the circles is proportional to the number of respondents (smaller circle [n = 1]; 
larger circle [n = 464]). The red star indicates the length of the fishing calendar according to  
Decree MMA/SEAP No. 03/2004.
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Figure 102: Fishers’ perception about the length of the fishing season for catfish  

The size of the circles is proportional to the number of respondents (smaller circle [n= 1]; larger 
circle [n = 126]). The red stars indicate the length of the fishing calendar according to 
Decree MMA/SEAP No. 03/2004.
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Figure 103: Fishers’ perception about the length of the fishing season for shrimp  

The size of the circles is proportional to the number of respondents (smaller circle [n = 1]; 
larger circle [n = 606]). The red star indicates the length of the fishing calendar according to 
Decree MMA/SEAP No. 03/2004. 

The congruence between management rules and resource sustainability 

This section describes some mismatches that were identified in the management of fisheries that 
can potentially affect resources sustainability in the Patos Lagoon estuary.  

Harvest technologies and environmental characteristics  

Fishing impacts ecosystems in many different ways; for example, by exploiting resources 
beyond their carrying capacity, by damaging habitats that are important for nursery and 
production, and by capturing species that are not the main target of the fishery (bycatch) 
(Hall, 1999). Bycatch is an important issue in the management of shrimp fisheries and as such it 
has evoked rules that restrict the use of certain fishing methods. In the Patos Lagoon estuary, the 
gear allowed to catch shrimp (fyke nets and stow nets) are considered adequate by the 
legislation because they produce relatively low bycatch rates per net compared with what is 
known about other types of gear such as trawling. Vieira et al. (1996) estimated that on average 
only 6 percent of the total catch in fyke nets is composed of juvenile fish (mostly croaker and 
catfish), which are discarded. However, the total amount of juvenile fish discarded at the end of 
shrimp season can be significantly high, in the order of 600 tonnes (Vieira et al., 1996), because 
of the high number of nets used (see Chapter 3). The reality is, therefore, that the shrimp fishery 
with fixed nets can produce harmful levels of bycatch. The decision-making process that by law 
established this as the technology to be used was narrowly defined because it considered only 
the characteristics of the fishing gear and failed to account for the difficult problem of limiting 
the right of entry and use of resources. The opening of access and the lack of monitoring and 
enforcement contributed to increase the pressure on the resource over the years. 
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The bycatch produced by trawling, which is still used by many fishers, can also be high, 
although no formal evaluation has been conducted since it was prohibited in the estuary of Patos 
Lagoon in the 1970s. Bycatch is not only an issue in artisanal shrimp fisheries. It is particularly 
important in industrial trawling fisheries that operate along the coast. Haimovici (1997) 
estimated that the total discarded bycatch of pair trawlers and otter trawlers fishing in the region 
during the early 1980s summed up to 46 percent of the total catch in weight, most of it 
composed of juvenile weakfish, royal weakfish and castanha. The discarded bycatch in  
double-rig trawlers is about 50 percent of the total catch and is composed of small sharks and 
fish. A rule limiting the minimum mesh size of fish trawling nets to 90 mm was later adopted to 
remedy the bycatch of juvenile fish (Vooren, 1983) (Table 26). 

Therefore, both artisanal and industrial fisheries use harvest technologies that can affect 
resource sustainability. The shrimp fishery with fyke nets provides an example of incongruence 
between rules and the local characteristics of the ecosystems. The case of artisanal trawling in 
estuarine waters is an example of a rule that is apparently congruent with the resource 
conditions; however, trawling is still done. A combination of factors seems responsible for the 
lack of compliance with the trawling ban (Kalikoski, 2002). First, because fishers believe that 
trawling in the channel waters is less damaging than fishing with fixed nets in shallow waters. 
Second, because the shallow waters are already occupied by thousands of fixed nets; therefore, 
for many fishers, there is no other available way to catch shrimp. The third is due to the poor 
level of involvement of fishers in policy and regulation formulation. Finally, fishers seem to be 
trapped in the rationale that “if I don’t do it, others will do it”, which, when combined with the 
lack of enforcement, leads to non-compliance with the rules. Industrial trawling provides an 
example of a fishing technology that is incongruent with the sustainability of resources. Rules 
have been devised to alleviate the damaging effects of this fishery, such as the three-mile 
exclusion zone and the mesh size limits (Table 26), but in fact there has been little compliance 
with these rules and low level of enforcement. 

Fishing calendars

One of the most widely used rules to control fisheries in the Patos Lagoon estuary is the fishing 
calendars, which define the timing of fisheries for each of the main resources (Table 26). The 
shrimp fishery calendar is tied to a fixed opening that occurs every year on 1 February, even 
though fishers, scientists and managers acknowledge the fact that the cycle of shrimp growth 
and production varies between years and areas. Although the fishery occurs mostly after 
February, in reality some fishers follow their own traditional calendar and start catching shrimp 
earlier in the year depending on environmental and/or resource conditions. The lack of feedback 
mechanisms to adapt rules to the characteristics of the resource and to the climatic conditions 
often generates conflicts between fishers and officials. Fishers ask for annual revisions of the 
rules and for distinct openings by areas, as shrimp production varies along the estuarine 
shallows and is closely related to the hydrological conditions (Forum of Patos Lagoon minutes). 
Changing the status quo to an adaptive calendar would require a more complex system of 
monitoring, which is viewed as unfeasible by the official agency (Forum of Patos Lagoon 
minutes). On the other hand, attempts to adapt rules to resource conditions have failed because 
of fierce discussions between scientists and fishers about when the stock would achieve the 
adequate fishing size (Reis and D’Incao, 2000). There is still a perceived institutional barrier to 
be broken to allow the sharing of responsibilities between officials and resource users in the 
monitoring of shrimp stocks and in the management of the activity (Forum of Patos Lagoon 
minutes).

Another identified incongruence in the law relates to the calendar for catfish. The established 
rule is that the fishing season is restricted to the period from October to November and from 
March to May. The fishery traditionally started in August and lasted until December, the period 
when the species enters the estuary to mature and reproduce (Reis, 1986). Fishers consider the 
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current calendar inadequate because it makes them catch catfish in a critical period in the 
species life cycle, when adults are incubating the young in their mouths. After spawning in 
estuarine and coastal waters in late spring, male catfish incubate the eggs and the fry for up to 
two months in their buccal cavity (Reis, 1986). The incongruence in the catfish calendar is 
particularly threatening to the maintenance of this long-lived resource, which suffered from 
intense overfishing in the last decades and requires strong conservation measures to recover 
(Reis and D’Incao, 2000).  

Limiting excessive exploitation of resources 

Most of the fisheries resources traditionally targeted by artisanal fisheries are currently 
classified as either fully exploited, overexploited or collapsed (D’Incao, 1991; IBAMA, 1995; 
Haimovici, 1997; Vasconcellos, Diegues and Sales, 2007). The abundance of croaker has been 
decreasing steadily in the last two decades and current exploitation rates are considered 
unsustainable (Vasconcellos and Haimovici, 2006). Resources such as black drum and catfish 
were overexploited in the 1970s, and the fishery in the estuary of Patos Lagoon collapsed in the 
early 1980s (Reis, Vieira and Duarte, 1994). The stock of pink shrimp also shows signs of 
overfishing. Despite the high natural variability in catches, the average landings have declined 
since the 1970s (Reis and D’Incao 2000). Individual fishers catch rates have been also declining 
in the last three decades (Chapter 3) confirming concerns of resource overfishing. Not much is 
known about the status of the mullet stock in southern Brazil; landings are highly variable but 
show a clear declining trend since the peak in reported landings in 1975 (Figure 90). Catch 
volumes in good seasons during the last two decades have remained relatively constant, as 
demonstrated by official statistics and fishers’ knowledge (see Chapter 3). The species is, 
however, considered threatened with overfishing owing to the high fishing intensity from 
artisanal and industrial fishing fleets operating in southern Brazil (Vasconcellos, Diegues and 
Sales, 2007).  

Recognizing the need to recover the productivity of estuarine fisheries, the Decree MMA/SEAP 
No. 03/2004 defined measures to control the excess resource exploitation in the estuary (e.g. 
licence control, effort control, closed seasons; Table 26). The expected effect of these rules in 
alleviating the excess exploitation and allowing the recovery of depleted stocks is highly 
uncertain. At best, the rules in place are expected to maintain the status quo conditions, which 
are worrisome for their potential impact on some resources such as catfish and black drum. 
There is no action plan defined with specific strategies to recover the depleted resources. More 
importantly is the fact that all species exploited by the artisanal fishery in the estuary migrate to 
shelf waters of southern and southeastern Brazil (some to Uruguayan and Argentine waters), 
where they are also exploited and subjected to other less-restrictive management rules (Table 
26). A complicating factor to the effectiveness of management rules is the overall limited 
enforcement. 

Deficient monitoring and enforcement 

Institutional behaviour is not only defined by its intentions, political rhetoric and the policies 
that it enacts, but it is also largely defined by the extent to which these policies are implemented 
and monitored. Monitoring constitutes a vital source of feedback in the management process. 
Many contend that Brazil has one of the most advanced bodies of environmental laws in the 
world, yet implementation and enforcement of these laws are exceptionally weak and 
ineffective (Domask, 1997). As it can be observed in Table 26, a number of rules exist for 
regulating fisheries activities in southern Brazil, but enforcing these rules has been ineffective.  

Considering the technological characterization of artisanal fisheries described in Chapter 3, it 
can be concluded that compliance can be low for some rules, such as: the rules limiting the 
maximum number of fyke nets per fisher (average number in use is 15 per fisher while the rule 
is 10 nets per fisher); the use of trawling gear (at least 170 fishers declared using otter trawls); 
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and the use of forbidden gear for blue crab (254 fishers declared using fyke nets and 49 otter 
trawls). Another set of rules with low compliance is the rules establishing fishing closures and 
calendars for the main resources. As demonstrated in previous sections, in some localities of the 
estuary, it is common for fishers to continue fishing controlled species during the closure as a 
means of guaranteeing some cash income. Likewise, the fishers’ disagreements with established 
calendars for catfish (Figure 102) and also with the fixed calendar for shrimp (Table 26) are 
indicative of poor compliance with these rules.  

Another way of evaluating the level of compliance is to investigate the number of fishers that 
have been caught or received sanctions for not following rules. Data presented in Figure 104 
indicate that 17 percent of artisanal fishers in the estuary have been caught at least once. 
The highest rate of sanctions was in Tapes, where 42 percent of fishers declared receiving 
sanctions at least once. These levels of sanctions should be considered minimal estimates of 
non-compliance considering the deficient enforcement in the region (Dias Neto and 
Vasconcellos, 2006; Kalikoski, Vasconcellos and Lavkulich, 2002). 

Figure 104: Percentage of fishers who were caught by enforcement officers and/or applied sanctions for 
not following rules at least once  

Many factors contribute to the deficient monitoring of resource conditions and the enforcement 
of regulations in the estuary of Patos Lagoon and coastal areas. Beginning with the fact that 
with the centralization of fisheries management both monitoring and enforcement became the 
responsibility of a single federal agency (SUDEPE and later IBAMA), which has always lacked 
structure and human resources to carry out the functions effectively. It is known that 
contravention is usually tolerated by officials, who are often unwilling to enforce rules 
impartially (Kalikoski, 2002). It has been proposed that the efficiency of this source of feedback 
(who monitors resource conditions and how) is increased with the inclusiveness and 
accountability of the resource users (Pinkerton, 1989; Ostrom, 1990). This sharing of 
responsibilities between government and fishers over enforcement has not been considered yet 
by the local institutions. On the other hand, efforts to overcome the problem of infrastructure 
and the monitoring of illegal fishing in estuarine and coastal areas were addressed by concerted 
action between IBAMA and the Navy and more recently between IBAMA and the Ministry of 
Fisheries and Aquaculture. The results of these initiatives, which are to be analysed in the 
future, will serve as an important mechanism to evaluate how these management functions 
could be better performed over time by the different institutions.  

The poor compliance with the established norms should be also evaluated from the perspective 
of fisheries co-management. The rules in place were exhaustively discussed and agreed in the 
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Forum of Patos Lagoon as a first step for community-based management. In spite of a 
consensus reached by the Forum representatives at the time of elaborating these management 
instruments, few fishers were consulted and gave inputs on the rules launched (Kalikoski, 
2002). Measures for fisheries management in place in the estuary seem not to meet fishers’ 
purposes fully; therefore, they are not supported by a large number of Patos Lagoon fishers. 
This indicates that the Forum does not genuinely represent the interests of the fishers. This 
challenge illustrates the difficulties in implementing co-management arrangements when only a 
consultative co-management is in place, i.e. government consults with fishers about decisions 
but does not share decision-making responsibility with fishers.  

Wider environmental impacts 

Fisheries management in Brazil is still sectoral, and does not include in its structure the possible 
interference from other activities and institutions. There are multiple sources of human impacts 
that can alter the carrying capacity of the estuary of Patos Lagoon and that can potentially 
impact artisanal fisheries. These include:  

� Destruction of vital habitats: estuaries provide vital habitats for nursery of aquatic 
organisms. Seagrass beds, for instance, are a nursery ground in which postlarval stages of 
many invertebrates and fish species concentrate and develop. Salt marshes are important 
producers of organic matter that is either transported to the estuary and coastal area or 
recycled in the marshes by herbivore and detritivore organisms that are important food 
sources for juvenile fish and birds that rest in the estuary (Costa, 1997). Although legally 
protected, seagrass and salt marsh habitats (Table 26) have been destroyed by the filling 
of intertidal and shallow-water flats in the lower estuary for port, residential and 
industrial development. It is estimated that filling along estuarine margins and around 
small islands has destroyed as much as 10 percent of the total salt marsh area of the 
estuary (Seeliger and Costa, 1997). Other important man-induced impacts to salt 
marshes, which have not yet been quantified, are the large-scale grazing by livestock on 
marginal marshes. Estuarine habitats are also lost due to sedimentation processes, which 
could be natural or man-induced, the latter related to the misuse of agricultural land in 
the watersheds. Over the last two centuries, it is estimated that the water area of the 
estuary has decreased by about 11 percent owing to the deposition of fine sediments from 
the Patos Lagoon in shallow estuarine shoals (Seeliger and Costa, 1997).  

� Changes in primary production: the main primary producers in the estuary of 
Patos Lagoon are salt marshes, seagrasses, benthic and floating macroalgae, 
cyanobacteria and microalgae (including phytoplankton). Conservative estimates of net 
primary production indicate that salt marsh plants, macroalgae and cyanobacteria are 
responsible for as much as 86 percent of the total addition of carbon to the estuary 
(Seeliger, Odobrecht and Castello, 1997). There is no direct evidence of changes in 
primary production in the estuary of Patos Lagoon. On the one hand, a decrease in 
primary production may have occurred owing to the destruction of salt marshes and 
seagrass habitats during the last century. On the other hand, excess nutrient loads from 
domestic and industrial effluents and agricultural runoff are responsible for the 
eutrophication of the estuary with the development of blooms and changes in 
phytoplankton composition (Seeliger and Costa, 1997). Eutrophication has as a side 
effect led to the decline of seagrass biomass in estuarine embayments owing to the 
attenuation of light penetration, which can also decrease the overall primary productivity 
(Okey et al., 2004). 

� Pollution and contamination of estuarine waters: the estuary presents high risks of 
contamination by chemical substances owing to the large number of petrochemical and 
fertilizer industries installed on its margins, the trade and transportation of toxic 
substances in the port of Rio Grande, landfills, and the excessive use of agricultural 
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pesticides in the farmlands around the lagoon (Seeliger, Odebrecht and Castello, 1997). 
One of the most recent and important incidents in the port of Rio Grande was the acid 
spill from the Maltese freighter MV Bahamas. The ship entered the port of Rio Grande in 
August 1998 carrying 22 000 tonnes of sulphuric acid to supply the local fertilizer 
industries. A hole in the MV Bahamas caused water from the estuary to enter the 
freighter and react with the acid to produce a highly explosive gas. Considering the risks 
of explosion and the economic costs to take alternative measures, local authorities (port 
and governmental organizations, Port Authority, municipality and the university) decided 
to release about 9 000 tonnes of acid in the estuarine environment. The consequences to 
fisheries activities were extremely grave. Artisanal fisheries activities were prohibited in 
the estuary, compromising part of the fishing season for croaker and shrimp. The 
accident revealed the lack of contingency plans in port activities and the absence of care 
of local authorities for the environment and the population that depend on the resources. 
Seeliger and Costa (1997) also cite as important pollution sources in port activities the 
washing of vessel tanks, which release into the estuary different types of toxic 
hydrocarbon forms. Yet another source of contaminants to the estuary is the landfill of 
the city of Rio Grande. The municipal district of Rio Grande produces 110 000 tonnes of 
waste per year, which has been deposited on salt marshes at the margins of the estuary 
during the last 20 years. There are no prospects of waste treatment in the near future, 
which poses serious threats for the health of the local people and the environment.   

One important environmental stressor to estuarine fisheries relates to the impacts of climate 
change on the productivity of estuarine resources. Costa, Seelinger and Bemvenuti (2010) 
demonstrated that the outflow of major tributaries to the Patos Lagoon increased since the first 
half of the twentieth century mainly in response to an increase in precipitation in the 
watersheds. Other concurrent processes contributed to the increase in freshwater runoff in the 
period, such as the decrease in soil permeability resulting from the expansion of urban areas, 
and the decrease in water infiltration and increase in near-surface runoff caused by deforestation 
and intensification of agriculture (Castello, in press). The process of turning the estuary into a 
more limnic state, observed in the last half century, is expected to continue in the next decades. 
Model projections point to a rise in precipitation and river runoff in the order of 10 percent to 60 
percent in the next 50 years associated to an increase in temperature (Costa, Seelinger and 
Bemvenuti, 2010). According to the authors, the resulting increase in the outflow of the Patos 
Lagoon could extend the estuarine limits (or the area of brackish water) towards the sea and 
decrease the productivity of the area currently occupied by the estuary.  

The intensification of the lagoon outflow and the decrease in salinity of estuarine waters will 
have grave consequences to the dynamics of artisanal fisheries resources. The exchange of 
larvae and juveniles of fish and crustaceans between the coastal waters and the estuary is 
strongly influenced by the intensity of the outflow currents. Vieira, Garcia and Grimm (2008) 
showed, for instance, that the increase in precipitation associated to El Niño events reduces the 
recruitment of juvenile mullet into the estuary and affects the reproductive migration. As a 
result, there is an inverse relationship between rainfall and mullet catches in the estuary (Vieira, 
Garcia and Grimm, 2008). Möller, Castello and Vaz (2009) demonstrated the same effect for 
shrimp, i.e. rainfall anomalies increase the lagoon outflow and negatively affect the passive 
entry of shrimp postlarvae into estuarine nursery areas, resulting in poor shrimp seasons with 
low catches. These effects are well known by fishers who frequently associate the success of 
their fisheries to the prevailing climatic conditions (Kalikoski and Vasconcellos, 2007).  

The above examples illustrate the complex reality of the estuary of Patos Lagoon, where 
artisanal fisheries are subjected to the cascading impacts of other human activities in the 
watershed and estuarine areas as well as from environmental changes such as those associated 
to climate.  



154 

To be effective, the co-management regime established in the Patos Lagoon has to find ways to 
protect not only the fish stocks as it has been the issue of concern but also their habitats. There 
is little point in planning the enhancement of stocks if in the process the community cannot 
protect its environment and the habitats on which the stocks depend for spawning and nursery 
(Pinkerton, 1989; Young, 1999). Existing fisheries management institutions pay little attention 
to this aspect when defining rules for the conservation of fisheries resources (Table 26). On the 
other hand, efforts for the management and conservation of coastal habitats through their federal 
and state institutions have narrowly defined goals and indicators that disregard the impacts of 
coastal activities on the living resources, such as fisheries. This demonstrates the need for an 
integrated ecosystem-based management plan for fisheries and coastal zones.  
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6. CONCLUSIONS AND RECOMMENDATIONS  

Final considerations on the study methodology 

This study was carried out in response to a proposal made by FAO to elaborate a methodology 
that could be employed to assess the condition of small-scale fisheries in coastal lagoons. 
Challenged by this task, and motivated by the necessity for improving the knowledge base of 
artisanal fisheries in the Patos Lagoon estuary, a methodological approach was devised to assess 
the technical, environmental and socio-economic conditions of local artisanal fisheries.  

A preliminary evaluation of the information needs for the governance of local artisanal 
fisheries, done in consultation with main stakeholders, revealed main deficiencies in basic 
information, such as the number of fishers, fishing effort and practices, fisheries production, as 
well as the need to unfold the complexity of livelihoods, vulnerabilities and adaptive capacity of 
fishers. It became clear that a sample-based approach alone would not suffice to respond to 
these needs. Therefore, a census methodology was adopted as the main instrument of research. 
Complementary information was sourced from a literature review, secondary data and in-depth 
semi-structured interviews.  

The authors of this study believe that the census methodology was successful in meeting the 
demands for improving the knowledge base about local artisanal fisheries. The following 
strengths and weaknesses of the methodology adopted in the present study can be highlighted: 

Strengths:

� The census method provided a complete picture of the fishery in terms of its technical, 
economic, social and environmental conditions. 

� Data obtained can be readily converted into indicators that could be used to monitor these 
conditions over time and evaluate the performance of fisheries governance against 
sustainability and human development benchmarks. 

� The method provided basic information that is normally lacking to support fisheries 
governance, such as the number of fishers, fishing effort, socio-economic conditions and 
access to policies. 

� The design of the survey methodology was participatory and responded to stakeholders’ 
priorities and demands. As a consequence, results of the study are being rapidly 
appropriated and applied to address governance issues by local institutions (e.g. in the 
2010/2011 licensing of artisanal fishers by IBAMA, in the monitoring of fisheries 
statistics by the Ministry of Fisheries and Aquaculture, and in diligences of the Public 
Ministry).  

� The capture of local knowledge in a systematic way provided information about fisheries 
dynamics and trends until now inexistent, contributing to the assessment of these data-
poor fisheries. 

� The method provided information on illegal, unreported and unregulated fisheries.  

Weaknesses: 

� The census method is time consuming and needs to take into account fishers’ time 
availability, which is seasonal and often does not follow regular working hours. Carrying 
out fieldwork during fishing closure, on weekends and holidays, and having the help of 
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fishing community members were strategies used to conduct the study and overcome this 
problem. 

� The high cost of conducting a census in large areas may be a limiting factor in some 
situations. Obtaining additional in-kind contributions from interested parties, especially 
for field support, has shown to be a viable option to attenuate this problem. 

� Difficulty in finding adequately trained people with technical capacity to carry out 
fieldwork and data entry. A considerable amount of time was spent on training people to 
guarantee the quality of the study.  

Censuses studies have been historically used in the agriculture sector to monitor the status and 
trends of food production and living conditions of rural people worldwide (FAO, 1995). 
Similarly, considering the data-poor status of artisanal fisheries globally, we conclude that 
censuses have the potential to be used by fishing states to monitor the status and trends in small-
scale fisheries and improve the availability of information about these fisheries. The authors of 
this study believe that the Fisheries and Aquaculture Department of FAO has a strong role to 
play to this end, providing guidance to apply fisheries censuses globally.  

To apply and adapt the method described in the present study to assess small-scale fisheries in 
other locations, the following general steps and recommendations are considered important: 

1. Rapid assessment of data needs and priorities with all key fisheries stakeholders 
through meetings, interviews and focus groups. This initial step should aim to respond 
to questions such as those proposed by Garcia et al. (2008): Why is an assessment 
needed? Who asked for it? Who else should be invited to participate? What sort of 
assessment is needed? What sort of advice is expected? When is the response needed? 
What is the management context and/or capacity? The results of the study should 
always lead to further actions that secure livelihoods and sustainability of the fisheries. 

2. Draft of the census survey questionnaire based on the data needs and priorities 
previously identified. When organizations draft the survey instrument, particular 
consideration should be given as to how the data collected can be merged and analysed 
in order to draw important conclusions. Do not collect data just to have it, but consider 
how the data can be triangulated to confirm certain hypotheses. Another important step 
to be taken at this stage is to evaluate the sensitivity of the information requested based 
on the cultural context, fishing practices and legislation. Finding ways to deal with the 
most sensitive information is key to obtaining reliable data. In this study, for instance, 
sensitive questions that could put respondents at risk were included in a separate 
anonymous questionnaire.  

3. Validation of the census survey questionnaire through key stakeholders meetings. Once 
the survey instrument is drafted, it is important to check with key stakeholders if the 
instrument is adequately addressing all the needed information. The instrument should 
be revised until the questions are considered satisfactory.  

4. Pre-test the census survey questionnaire with fishers for both content and language. It is 
important to pre-test the instrument with fishers’ representatives of the whole diversity 
of fishing livelihoods and cultural backgrounds. The pre-test should be used to revise 
and prepare the final instrument to be applied in the fieldwork. At this stage, questions 
are reformulated to be clearer and to avoid ambiguity. 

5. Announce the objectives of the study and the procedure to be adopted (including why, 
how, when, where and who will carry out the survey) before beginning fieldwork. 
Strategies such as radio interviews and distribution of pamphlets in fishing villages are 
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useful to make the study widely known. Inception workshops, such as the one 
conducted in this study, are also useful to discuss survey procedures with a wide range 
of main stakeholders. In situations where participation is voluntary, this step is 
particularly important to promote fishers buying into the study. 

6. Make sure that all the logistics are in place to run fieldwork and data storage. The 
success of the study depends not only on the quality of the survey instrument but also 
on the technical capacity of the team running the project, including coordinators, 
enumerators and people responsible for data storage and processing. To this end, 
providing basic training in fisheries census surveys for enumerators is an important 
preparatory step. Good planning at this stage involves knowing the communities and 
mapping the fishing villages to be visited beforehand, establishing a calendar of visits 
per village and checking the best time to conduct the survey, having reliable contact 
people in the villages, having contingency plans for unexpected situations (e.g. bad 
weather, transportation problems, changes in team composition, etc.) that will require 
adaptations in the fieldwork. Customized databases are probably the best option for data 
storage, but in the lack of them commonly available spreadsheets and databases 
(Microsoft Excel and Access) can provide the needed tools for storage and analysis. 
Keep backups of the data. 

7. Existing censuses and surveys from other non-fisheries authorities should be analysed 
to identify synergies and data gaps, and thereby providing important data for fisheries’ 
managers. In this context, fisheries’ managers and authorities should insist on the 
inclusion of fisheries pertinent data in national censuses and surveys for future use. 
Data such as the World Bank “Living Standards Measurement Study” can provide 
important sources of information to enrich the studies on fisheries.  
The World Bank database can be accessed at 
http://microdata.worldbank.org/lsms/index.php/catalog, and then can be searched for 
the country of interest. 

Final considerations on the status and trends of artisanal fisheries in the Patos Lagoon 
estuary

This study has provided important contributions for the understanding of the current status and 
the challenges for the future of artisanal fisheries in the estuary of Patos Lagoon. Some of the 
key findings of the study, summarized below, can serve as benchmarks for guiding and 
evaluating future governance strategies to secure fishing livelihood and for sustainable use of 
resources.

� The number of artisanal fishers dependent on fishing as main livelihood in the Patos 
Lagoon estuary is smaller than expected from previously available information. It should 
be noted, however, that the number of people exploiting fisheries resources in the area is 
probably higher if occasional fishers are taken into account. In the future, a specific study 
will be required to adequately evaluate the magnitude and impact on the resources by 
occasional fishers.

� A better system of registration and documentation of artisanal fishers is a necessity to 
control access into the fishery and to guarantee participation in formulation of 
governmental policies by those who have fisheries as their main livelihood. The findings 
that a significant number of fishers are not fully documented and that a large contingent 
of non-fishers have been accessing governmental benefits are symptomatic of the failures 
of the current system.  The institutions regulating the fisheries of the estuary should take 
into consideration the following aspects when revising the regulations and documentation 
required for the registration and licensing: differences between occasional and 
professional fishers, sale, transfer, rental and expiration of licences and registration, new 
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fishers, licence of boat and/or fisher, crews and owners, inheritance, invoices, and history 
in the fishery.  

� The artisanal fishery has diverse technological characteristics, expressed in terms of 
differences in boat sizes, engines, equipment and fishing gear, affecting distinct levels of 
fishing capacity, territories and both fishing and non-fishing livelihood strategies. 

� The shrimp fishery is an important source of income for the majority of the fishing 
localities, but not in all. There are many instances where other fisheries play a more 
important economic role, such as the mullet and croaker fisheries. Other species such as 
blue crab and silverside represent an important auxiliary source of income, especially in 
fishing seasons where there is a failure in abundance of the main resources. 

� Shrimp catch volumes estimated in this study matched reasonably well the official 
statistics of production in recent good seasons. The same finding was not verified for the 
other main resources, which appear to be grossly underestimated by official statistics. 
The reasons for discrepancies need to be better evaluated in future studies. Declining 
trends in catches and CPUE of shrimp and croaker, inferred on the basis of fishers’ 
knowledge, corroborate scientific assessments of the overexploited status of these 
resources. On the other hand, there is no clear indication of decline in mullet catches that 
would characterize overfishing. Instead, individual catches in good seasons seem to have 
changed little in the last two decades; a finding that is consistent with the official 
statistics. Further analysis of the changes in artisanal fishing effort and the changes in the 
frequency of occurrence of good seasons (another indicator of resource overfishing), as 
well as of other biological indicators, should be made in the future to better evaluate the 
status of this important resource for artisanal fishers.   

� Artisanal fisheries make a significant contribution to local economies, as inferred from 
the first sale value of production. It is estimated that between R$23 million and R$46 
million worth of fisheries resources enter the local economies in good seasons. Fisheries 
can account for up to 25 percent of the agriculture GDP of municipalities in the estuary 
of Patos Lagoon. This represents an underestimate of the real economic importance of 
the sector if other use and non-use values of fisheries are considered. 

� Artisanal fisheries are characterized by minimal infrastructure for fish landing and 
conservation. Although this situation is well suited to the dominant type of 
commercialization, it is an important impediment to the development of alternative 
market strategies, which would increase economic returns for fishers and allow them to 
break away from the economic dependence on intermediaries and processors. 

� The bulk of fisheries production is marketed fresh. Fishers sell their catches to a different 
array of buyers, including intermediaries, local processors, associations and/or 
cooperatives and directly to consumers. Selling to local buyers and/or intermediaries is 
the dominant way of commercialization in the main fishing localities. The highest prices 
are fetched when selling directly to consumers, while little variation in prices was found 
among the other identified buyers. In recent years, efforts have been made to stimulate 
the organization of fishers’ associations and cooperatives as a way of promoting better 
and fairer options for fish commercialization. Although this mode of commercialization 
has a potential role to play in the future, it was found to have a minor importance at the 
moment in the region.  

� Improving the role of fishers associations and cooperatives in the region will 
require strengthening community leaderships, building technical capacity, improving 
and strengthening formal credit policies for local community-based organizations, 



159 

strengthening alternative markets for artisanal fisheries production (e.g. institutional 
markets and fish fairs), and finding ways to regulate the dominant mode of 
commercialization in the region centred on the intermediaries. 

� The income level of fishers is generally low in good seasons and can drop below the 
poverty line in bad seasons. Given the deteriorating status of resources and the 
unfavourable climatic conditions that prevailed in the last decades, it can be concluded 
that artisanal fishers’ livelihoods are currently in a vulnerable situation. 

� Fishing livelihoods in the Patos Lagoon estuary are diverse and generally not exclusively 
dependent on capture fisheries activities. Fishers often rely on other sources of income in 
addition to fishing as a strategy for subsistence, including both fisheries and non-
fisheries- related activities. Gear maintenance, fish processing, agriculture in rural areas 
and occasional jobs in urban areas are common alternatives of cash income for fishers. 
This situation is both a reflection of traditional practices and an adaptation strategy to 
current poor economic returns from fishing. 

� Fishers also employ distinct fishing strategies to cope with failed seasons, such as 
directing effort to alternative species – blue crab and mullet are important alternatives in 
communities of the lower estuary and freshwater species in the upper estuary.   

� Government aid in the form of an unemployment benefit paid during the fishing closure 
is one of the main sources of fishers’ income at the moment. This policy, which was 
shown to reach 80 percent of fishers interviewed, has an important role to livelihood 
maintenance because it guarantees a minimal level of income to households in the face of 
the current poor economic returns from fishing. If on the one hand it provides an 
important social “safety net” that precludes fishers from entering in a situation of 
poverty, on the other hand it is unclear the effect that high dependence on this policy will 
have on the adaptive capacity of communities to cope with such situations of crisis and to 
secure their livelihoods in a changing environment.  

� Qualitative and quantitative data indicate that a large number of artisanal fishers of the 
estuary of Patos Lagoon receive a significant part of their livelihood from sources other 
than capture fishing. Numerous factors have contributed to this situation, including 
failures in fisheries governance and environmental changes, which led to a series of 
adaptation strategies at the community and government levels for securing fishing 
livelihoods. These findings have serious policy implications, if it is considered that the 
current view of artisanal fishers adopted by government institutions that artisanal fishers 
work exclusively on fishing. As demonstrated here, with some exceptions, this is no 
longer a reality in the region, where fishers were forced to find income sources in 
addition to fishing to maintain their fishing livelihood.     

� Fish is an important source of animal protein to artisanal fishers and plays a crucial role 
for their food security. The estimated average fish consumption per capita 
(52.8 kg/person per year) in artisanal fishing communities of the estuary of Patos Lagoon 
is among the highest in the country.  

� Fish capture activities are mostly developed by men, while women participate more 
intensively in fish processing activities. In addition, in some communities, the income 
obtained by women in activities outside the fishery plays an important role in the 
maintenance of fishers’ households. The importance of this source of family income 
becomes particularly important during failed fishing seasons. 
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� There are very few young fishers engaged in artisanal fisheries (12.8 percent are less than 
30 years old). The low recruitment of individuals to the fishery, associated with the 
overexploitation of resources, represents a threat to the continuity of the activity in the 
estuary of Patos Lagoon in the medium-long term. 

� The illiteracy rate among fishers is high (10.9 percent) and well above the state (3.1 
percent) average. Still, about 75 percent of fishers may be considered functionally 
illiterate for not having completed elementary school. 

� With few exceptions, the access of households to basic infrastructure and social services, 
including access to potable water, sewage systems, collection of domestic waste, health, 
school and transport, are reasonably good compared with other areas in Brazil. 

� Both formal and informal credit mechanisms play a role in the financing of artisanal 
fisheries activities at the moment. While federal and state programmes of rural credit 
have been instrumental to the acquisition of means of production by fishers, informal 
credit options, sourced for instance from intermediaries, have been providing the needed 
cash flow to run individual fishing units. The absence of formal credit options to cover 
the latter aspect, contributes to maintaining the relationship of dependence of fishers on 
intermediaries – a dependence that permeates the whole fishery system from production 
to commercialization. Governmental policies of rural credit have enabled artisanal fishers 
to access financial resources previously inaccessible, and therefore created the conditions 
for the independence of fishers who lacked the means of production. However, concerns 
exist that without appropriate criteria for accessing credit, these policies will have the 
unintended effect of exacerbating the pernicious cycle of increase in fishing capacity, 
intensification of resource overfishing and worsening of the economic situation of 
fishers. 

� An important institutional change that influenced positively the governance of artisanal 
fisheries in the Patos Lagoon estuary was the creation of the Forum of Patos Lagoon, a 
multi-institutional co-management arrangement. Through the Forum, a venue exists 
where institutions and fishers can discuss and take actions on different issues affecting 
the artisanal fishery. One of the merits of the Forum was the establishment of norms for 
resource exploitation based on a participatory process. An evaluation of fishers’ 
perception about the norms in place revealed, however, incongruence and lack of 
consensus about the control of fishing gear and fishing calendars of some species. It has 
also shown that compliance with the norms is generally low. Other factors contributing to 
this situation are the diversified fishing livelihoods in the estuary, the lack of community 
organization and leadership able to influence decisions and improve governance, and the 
condition of open access to fisheries outside the estuarine limits. This situation 
encourages competition that leads to overexploitation of resources instead of cooperation 
for sustainable use.

� Artisanal fisheries in the Patos Lagoon estuary are inserted in a coastal ecosystem with 
multiple activities, which can alter the carrying capacity and resilience of the estuary. 
The information available also indicates that the estuarine ecosystem is shifting to a more 
limnic condition in response to environmental changes and may become less productive 
and consequently less favourable to artisanal fisheries in the next decades. This scenario 
points to a continuous increase in the vulnerability of fishers. The need for an ecosystem-
based fisheries management is certain under this scenario to improve the adaptive 
capacity of institutions and communities to find optimal solutions, within and outside the 
sector, to deal with these threats.  
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ANNEX 1

SURVEY QUESTIONNAIRES USED IN THE CENSUS OF ARTISANAL FISHERIES 
IN THE PATOS LAGOON ESTUARY 
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ANNEX 2

AGENDA AND LIST OF PARTICIPANTS OF THE STUDY INCEPTION WORKSHOP 

Inception workshop on the project “A techno-economic study of the small-scale fishing 
operations of the estuary of Patos Lagoon, Brazil” 

Centro de Convivio dos Meninos do Mar (CCMAR-FURG), Rio Grande, 19 October 2009 

Agenda

14:00 Workshop opening 

 Dr Daniela Kalikoski 
 Dr Marcelo Vasconcellos 
 Mr Dirceu Lopes, Executive Director, MPA 
 Mr Joao Carlos Cousin, Rector, FURG 
 Ms Darlene Torrada, Dean of Extension, FURG 
 Ms Adriana Senna, Director Institute of Science and Humanities, FURG 
 Ms Lucia Nobre, Coordinator of NUDESE-FURG  

15:00 Signature of Letter of Intention between FURG and MPA  

15:30 Coffee break 

15:45 Presentation of the project objectives and methodology 
 Dr Daniela Kalikoski 
 Dr Marcelo Vasconcellos 

16:30 Plenary discussion 

17:30: Workshop closure 
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ANNEX 3 

AGENDA AND LIST OF PARTICIPANTS OF THE FINAL WORKSHOP 

Workshop “Status and perspectives for the artisanal fisheries of the estuary of Patos 
Lagoon: results from the census of artisanal fisheries”

13 April 2011 

CIDEC-Sul, FURG, Rio Grande, Brazil 

Agenda

9:00 Workshop opening 
  Daniela Kalikoski (ICHI-FURG)  
  Marcelo Vasconcellos (IO-FURG) 
  Joao Carlos Cousin, Rector (FURG) 
  Ernesto Casares Pinto, Vice-Rector (FURG) 
  Adriana Senna, Director (ICHI-FURG) 
  Adriane Lobo Costa (MPA-RS) 

9:30 – 10:00 Current status of artisanal fisheries in the estuary of 
Patos Lagoon: technical aspects  
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Plenary discussion  

10:30 – 11:00 Coffee break 
11:00 – 11:30 Current status of artisanal fisheries in the estuary of 

Patos Lagoon: socio-economic aspects  
11:30 – 12:00 Plenary discussion 
12:00 – 13:30 Lunch
13:30 – 14:00 Current status of artisanal fisheries in the estuary of 

Patos Lagoon: environmental aspects 
14:00 – 14:30 Plenary discussion 
14:30 – 15:00 Current status of artisanal fisheries in the estuary of 

Patos Lagoon: governance aspects
15:00 – 15:30 Plenary discussion 
15:30 – 16:00 Coffee break 
16:00 – 17:00 Plenary discussion  
17:00 Workshop closure 



188 

List of participants 
Name Institution Contact (e-mail/phone number) 
Adriana Kivanski de Senna FURG ichi@furg.br 
Adriana Matos de Carvalho FURG 91331612
Adriane Lobo MPA adriane.lobo@mpa.gov.br 
Alvaro Amorim Fisher 32382110
Andrine Paiva Silva NEMA  andrinedo@hotmail.com 
Anione da Costa Fisher
Anto G. Bouer Fisher Syndicate Z3 99730988 
Bruna Barros Lima FURG brunabarroslima@hotmail.com 
Carina Catiana Foppa FURG ccatiana@hotmail.com 
Carolina Braga Diaz NEMA  caroldiozzz@hotmail.com 
Cinelande Borges Caminha CECOV cilandaborges@gmail.com 

Claudio Costa Alderman 
claudiocosta@camera.
Riogrande.rs.gov.br 

Couto da Silva Fisher
Cristiano Quaresma de Paula UFRGS cqpgeo@gmail.com 
Daniela Coswig Kalikoski FURG danielak@furg.br 
Danielle da Silva Monteiro NEMA  danismonteiro@yahoo.com.br 
Dário de Araújo Lima FURG dario7lima@hotmail.com 
Dejair Oliveira Fisher Colony Z8 32612557 
Derien Vernetti Duarte NEMA  dedezinha_cc@hotmail.com 
Derli Pereira Borges Fisher 
Emerson carlotto Silveira Fisher emcarlotto@yahoo.com.br 
Ernesto Casares Pinto FURG reitoria@furg.br
Evandro Malanski FURG evanmal@hotmail.com 
Gerssi Coelho Caminha CECOV 99429871 SJN 
Gianfranco Ceni PUCRS gianceni@yahoo.com.br 
Gilma Bandeira Velada TEM gbandeirav@gmail.com 
Gilnei Castro Soria Environmental Policy ibamarge@brigadamilitar.rs.br 
Gisele Cordeiro Kila EQA gisele_kila@hotmail.com 
Gisele Santana FURG giseledemaria@ibest.com.br 
Hugo F. Rodrigues FURG hugo.f.rodrigues@gmail.com 
Ilario F. Borges Forum of Patos Lagoon 32321721 
Ivan Kuh Fisher (53)99625082
Jadira Barcellos Rodrigues MPA jadira.rodrigres@mpa.gov.br 
Janaina Sales Holanda FURG sh.janaina@yahoo.com.br 
Joao Carlos Cousin FURG reitoria@furg.br
João Paulo Pinito Municipality of Pelotas 32292863 
Jorge Melo SINDARPE 99711217 jorgemelo@vetorial.net 
José Arriceto da Rosa Fisher 
José Inácio Pereira da Silva RS Rural Development jose-silva@sdr.sr.gov.br 
Karina Ramos FURG gauchaoceano@yahoo.com.br 
Laudeci Neves APESMI 91621128
Laura Cardoso Galhego Gaieski FURG laura.gaieski@hotmail.com 
Laura Villuack de Miranda Fisheries Institute miranda_lv@pesca.sp.gov.br 
Leonardo Moraes FURG lemoraes@yahoo.com.br 



189 

Leonel dos Santos Silveira FURG leonel_silveira@hotmail.com 
Liana Amorim FURG lizstz@gmail.com 
Lilian Wetzel NEMA  nema@nema-rs.org.br 
Louredi Vinagre Borges APESMI 81214684
Luana Sarazol Vieira Federal Public Prosecutor 5332935800 
Luceni Hellebrandt FURG luceni.hellebrandt@gmail.com 
Luci Mara baldus Fisher Syndicate Z3 32260268 
Lucia Nobre FURG lucia nobre@furg.br  
Luiz Carlos da Silva Costa Alderman 5399710761

Luiz Carlos S. Pereira 
Fisher association of 
Cassino lccoropeixe@gmail.com 

Luiz Denes Pimentel Bank of Brazil luizdenis@bb.com.br 
Luiz Felipe C. Dumont FURG felipe_dumont@hotmail.com 
Luiz Louzada IBAMA luiz.louzada@gmail.com 
Maíra Almeida FURG mairasousaalmeida@yahoo.com.br 
Marcelo Vinicius Domingues FURG mavidlrd @terra.com.br 
Marcio de Meneses Martins Federal Public Prosecutor prm.rg@prrs.mpf.gov.br 
Marcelo Vasconcellos FURG marcelovasconcellos@furg.br 
Marcio Morales MPA marcio.morales@mpa.gov.br 

Marcio Santos Federal Public Prosecutor 
5332935800 
prm_rgopars.mpf.gov.br 

Marcos Alaniz FURG alanizmarcos@yahoo.com.br 
Maria E. da Silva Nunes NEMA  marianunes_bio@yahoo.com.br 
Marino Antônio Bank of Brazil marino@bb.com.br 
Mario Alcino Pivotto Ramos FURG mpivottoramos@gmail.com 
Mario Nara Barbosa FURG 84058603 marcio_mb@hotmail.com
Maristel Coelho San Martin FURG maristelcsm@yahoo.com.br 
Mauricio Silva Lopes FURG mauricio_lic@yahoo.com.br 
Melina Chiba Galvão FURG melinachiba@gmail.com 
Nilmar Conceição Fisher Syndicate Z3 32273221 
Nilton Alves Sabino Fisher Syndicate Z3 32271831 
Nilton Mendes Machado Forum of Patos Lagoon  
Nithielle Salles CEPERGS/MMA nithielle_salles@hotmail.com 
Noeli A. Sabino Fisher Syndicate Z3 32271831 
Olicio Farias da Silva Fisher 
Pailo Pelaiso Fisher 99574087
Patricia Coelho Machado FURG 91396631 paty_cm@yahoo.com.br 
Patrícia Freitas Machado Fisher Colony Z8 coloniadepescadoresz8@bol.com.br 
Patrizia Raggi Aboallam FURG patrizia@furg.br 
Paul Gerhard Kinas FURG paulkinas@furg.br 
Paulo Cesar V. SMP 92338411
Paulo Roberto Souza Vieira Fisher (53)91591488
Pedro de Souza Quevedo Neto FURG quevedoneto@uol.com.br 
Pedro Matos Municipality of Pelotas  
Rafael Gonçalves Weber FURG rafael_gqeber@hotmail.com 
Raquel de C. Dumith FURG raqueldumith@yahoo.com.br 
Roberta Araújo Barutot FURG robertabarutot@ig.com.br 



190 

Rodrigo M. Costa FURG rmoraesc@gmail.com 
Rozenir Costa Vianna Fisher 99693341
Sergio c. Estimo NEMA  nema@nema-rs.org.br 
Stefan Weigert IBAMA stefan.weigert@icmbio.gov.br 
Tiago Bordignom Trojan NEMA  tborignontrojan@yahoo.com.br 
Tobias Manoel Martus Coopanorte 81218726
Vandir Borges Fisher
Vanessa Gonçalves Dias FURG 91561188 vanygd@yahoo.com.br 
Virginia Magano Bastos FURG gynageo@hotmail.com 
Walter Dennis Oliveira FURG wdmoliveira@gmail.com 
William Vaz da Conceição FURG william-vz@hotmail.com 
Wilson da S. Gonçalves Fisher 



I2589E/1/01.12

ISBN 978-92-5-107142-7 ISSN 2070-6065

9 7 8 9 2 5 1 0 7 1 4 2 7



C
1075 

C
A

SE STU
D

Y O
F TH

E TEC
H

N
IC

A
L, SO

C
IO

-EC
O

N
O

M
IC

 A
N

D
 EN

VIR
O

N
M

EN
TA

L C
O

N
D

ITIO
N

S O
F SM

A
LL-SC

A
LE FISH

ER
IES  

IN
 TH

E ESTU
A

R
Y O

F PA
TO

S LA
G

O
O

N
, B

R
A

ZIL – A
 M

ETH
O

D
O

LO
G

Y FO
R

 A
SSESSM

EN
T

FA
O

 


