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Abstract: 

 

Fishing community’s vulnerabilities to weather variability and environmental change is a 

major issue to the governance of fisheries resources and has a direct effect to human 

security, livelihoods and rights. In this paper we explore the dynamics of social-

ecological system in two coastal lagoons in southern Brazil: the estuary of the Patos 
Lagoon and the Peixe Lagoon. The paper aims at (1) identifying the key factors that 

increase and/or minimize the vulnerabilities of the fishing communities in these lagoons; 

(2) identifying and analysing which are the most vulnerable fishing systems and why 

they are so; and (3) investigating the mechanisms developed by fishing communities to 

cope with their vulnerabilities. Results show that fishing communities with a higher 
degree of self-organization were able to create ways to minimize their vulnerabilities in 

adverse climatic conditions. Despite that, only a few communities have developed 

adaptive mechanisms to cope with the influence of climate over resources abundance 

and availability. Little external institutional support for artisanal fishing communities, 

erosion of their traditional resource use systems (e.g. informal rules and agreements 
among fisherfolk), and decrease in fishing stocks in the recent decades are factors 

leading to a gradual increase in the vulnerability of fishing livelihoods in these lagoons. 

The uncertainties associated to the climate have shown to be quite relevant to 

increasing vulnerability and influencing directly the degree of resources conservation 

and exploitation. The lack of public policies to deal with the impact of climate changes 
on the livelihoods of fishing communities and the presence of still weak institutions that 

allow for the inclusion of fishers in resource governance represents a major threat to the 

social security of fisherfolk. 
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1. INTRODUCTION 
 
The vulnerability of a group of people is inversely proportional to their ability to 
anticipate, work, resist and recover from a natural disaster (Blaikie et al., 1994). The 

understanding of fishing communities’ vulnerabilities and their strategies to cope with 

and adapt from climate variability is crucial to the development of policies and 

operational rules that can maintain fishing community’s livelihoods and resilient social-
ecological systems. According to Berkes (2005) the ability for self-organization in a 

system and its capacity for learning and experimentation are attributes that can be used 

as a rough measure of resilience. The concept of resilience is promising in the field of 

vulnerabilities and climate change because it provides elements to analyse fishing 

systems capability to develop adaptive strategies to persist, transform but not erode in 
the face of perturbation (Berkes, 2005).  

 

The focus of our investigation is on the analysis of the climatic impacts on the 

socioeconomic vulnerability of fishing communities, mainly those engaged in pink 

shrimp fisheries in two lagoons from Southern Brazil: the estuary of Patos Lagoon and 
the Peixe Lagoon. The main objectives of the paper are to (a) identify the key factors 

that increase and/or minimize the vulnerabilities of the fishing communities of those 

southern Brazilian lagoons; (b) identify and analyse which are the most vulnerable 

fishing systems and why they are so; and (c) investigate the mechanisms developed by 

fishing communities to cope with their vulnerabilities. 
 

 
2. STUDY AREA 
 
2.1. The Patos Lagoon estuary  
 
The estuarine region of the Patos Lagoon is located in the Southern Brazilian Coastal 
Zone (Rio Grande do Sul State), an area of the Biosphere Reserve (UNESCO, 1993).  
With an area of approximately 10,000 km2, the Patos Lagoon is recognized as the 
world's largest choked lagoon, stretching from 30º30’S to 32º12’ S near the city of Rio 
Grande where the lagoon connects to the Atlantic Ocean (Figure 1).   
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Figure 1. Location of the Patos Lagoon estuary in Southern Brazil.  
(Source: Seelinger et al., 1997). 
 
 
The estuarine region encompasses approximately 10% of the lagoon, and is occupied 
by diverse and abundant flora and fauna. The abundant food resources and protection 
against predation provided by estuarine shoals makes this region an ideal nursery 
ground for several commercially important fish species. 
 
The estuary is characterized by a shallow body of water (mean depth of 7 meters) with 
variable temperature and salinity depending on local climatic and hydrological 
conditions (Castello, 1985).  The dynamics of estuarine waters is mainly conditioned by 
the wind and rain regime with only minor influence of tides. In general in the period from 
September to April the dominant winds are from NE, NNE and ENE while in the winter 
period winds from E, S, SE and SW are more frequent.  While the first favours the 
discharge of freshwater and creates a low salinity regime in the estuary, the latter forces 
the penetration of salt waters through the estuarine channel and creates conditions for a 
marine regime in the estuary (Moller et al., 1991).  The total mean annual precipitation 
(1200 - 1500 mm) varies strongly from year to year and is mainly related to the path and 
passage of cold fronts (Klein, 1997). Mean monthly rainfall is highest during the winter 
and spring (June to October), but a second peak may occur in summer. Interannual 
variations in precipitation with either a high amount of rainfall or dry periods seem to be 
a consequence of the effect on the El-Niño Southern Oscillation cycle on the regional 
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climate (Seelinger et al., 1997). As a general rule years of strong El-Niño events cause 
flooding regimes in southern Brazil. This phenomenon directly influences the amount of 
continental freshwater runoff and the biogeochemical processes in the estuary and 
coastal ecosystem (Ciotti et al., 1995). 
 
The Patos Lagoon system connects with the ocean via the channel between a pair of 
jetties, about 4 km long and 740 m apart at the mouth. All the estuarine dependent 
marine organisms enter and leave the estuary through this channel for nursery, 
reproductive and feeding purposes. Based on the seasonal abundance and movement 
patterns of organisms, Chao et al. (1985) identified five distinct bioecological categories 
in the estuary: estuarine resident species, that complete their entire life cycles in the 
estuarine environment; estuarine dependent marine species, which utilize the estuary 
as nursery and feeding ground for young but spawn at sea; the anadromous species 
that enter the estuary to reproduce; and opportunists and occasional visitors, which 
include more than 50 marine and freshwater fishes. Of the more than 110 species of 
fish and shellfish species that occur in the estuary, 4 represent important fisheries 
resources, and have sustained artisanal fisheries activities in the estuary for more than 
a century.  Short descriptions of these species life-cycle and dynamics are provided in 
Table 1. 
 
 
Table 1: Summary of biology and life-cycle of main artisanal fisheries resources in the 
estuary of Patos Lagoon (Sources: D' Incao, 1991; Reis, 1986; Haimovici, 1997; Vieira 
and Scalabrin, 1991). 
 

Pink shrimp, 
Farfantepenae
us paulensis 

Estuarine dependent species. Adults spawn in shelf waters 
below 50 m deep, producing demersal eggs that hatch into 
planktonic larvae.  When approaching estuaries the larvae 
develop a benthic habit settling in shallow areas where they will 
grow for a few months until reaching the pre-adult phase when 
they migrate to the ocean reinitiating the cycle. The growing 
phase in the estuary may last between 4 and 10 months when 
they reach ca. 7 cm of length. Larvae enter with varying success 
into the estuary all year round but mainly in the spring and 
summer depending on environmental forcing of wind and 
freshwater outflow.  

Marine catfish, 
Netuma barba 

Slow-growing, anadromous species with a calculated life span 
of approximately 23 years, though adults may occasionally 
attain 36 years of age and a total length of 98 cm. At the end of 
the winter the species migrates into the Patos lagoon estuary. 
Reproduction takes place in early spring in the estuary followed 
by spawning in the coastal waters. N. barba has low fecundity 
and after the reproduction the males incubate the eggs for up to 
2 months in the bucal cavity.  Between spawning seasons, 
adults disperse over the entire shelf.   

Croaker, Species depends on the estuary of Patos Lagoon as a nursery 
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Micropogonias 
furnieri 

and feeding ground.  Croakers spawn during spring and 
summer in coastal waters under the influence of freshwater 
runoff from the Patos lagoon. Adults normally migrate into the 
estuary in September-October and leave the area in December-
January. Young and subadult croakers occur throughout the 
year near the coast and in the estuary of Patos Lagoon. Adults 
are dispersed over the shelf and migrate from Uruguay to 
southern Brazil during the fall and winter and towards Uruguay 
in the summer.  

Mullet (mainly 
represented 
by Mugil 
platanus) 

Mullet occur year round in the Patos lagoon and adjacent 
coastal waters.  Juveniles are more abundant in the winter and 
spring in nursery areas of the lagoon. In the fall, adult mullet 
leave the estuary and initiate their reproductive migration. 
Spawning occurs in warmer offshore waters at about 27°S 
between the end of the fall and winter.  Eggs and larvae are 
transported from spawning ground towards the surfzone, 
followed by long-shore migration to the estuary of Patos 
Lagoon.  

 
 
The characteristics of species life cycles create a well defined seasonal variability in the 
diversity and abundance of resources in the estuary and also in the availability of 
resources to artisanal fisheries.  Fisheries landings also present a marked inter-annual 
variability which seems to be related to the occurrence of strong ENSO events (Castello 
and Moller, 1978).  By affecting the amount of rainfall in the region these events can 
directly influence the availability of resources to artisanal fishers in the estuary and thus 
impact the total landings.  O. Moller (pers. comm.) also noted that the frequency of 
occurrence of strong El-Niño events increased after 1970, indicating the possible 
occurrence of a climatic regime shift which would characterize yet another scale of 
temporal variability (inter-decadal) in the ecosystem. This raises the question, yet to be 
analyzed, of how the combined effect of changes in resources exploitation and 
management and the climatic regime may have helped exacerbate resources depletion 
in the estuary of Patos Lagoon after the 1970s.   
 
2.2. The Peixe Lagoon 
 
The Peixe Lagoon is also located in the Southern Brazilian Coastal Zone, in the medium 
coast of the Rio Grande do Sul State, between the Patos Lagoon and the Atlantic 
Ocean. It is positioned north to the estuary of the Patos Lagoon from 31º14’S to 
31º26’S, near two small agriculture-based towns, Tavares and Mostardas, which 
together have a population of approximately 17,000 inhabitants (IBGE 2007). Despite its 
relatively small area – 35 km2 – the Peixe Lagoon is essential for the reproduction and 
recruitment of several species of mollusks, crustaceans and fishes. It also constitutes 
one of the most important temporary habitats for several species of migratory birds 
coming both from the south of the continent and from the northern hemisphere 
(Nascimento 1995). For those reasons, the Peixe Lagoon and surrounding ecosystems 
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has been protected through a National Park (Figure 2), and this region has received the 
international titles such as Reserve of Biosphere (UNESCO), Wetland of International 
Importance (Ramsar Convention) and Western Hemisphere Shorebird Reserve.  
 

 
 
Figure 2. Location of the Peixe Lagoon National Park (Adapted from 
www.ibama.gov.br). 
 
 
In the beach zone, some kilometers east of the towns, some fishing villages were 
established together with cottages used mostly for local holidays during the summer 
time. Since the creation of the National Park, in 1986, the environmental agency 
responsible for its management has pressured the inhabitants of the villages located 
inside the protected area to move out, as National Parks in Brazil are a designation of 
conservation unit (protected area) that does not allow the direct use of resources. This 
have created a conflictive situation although traditional fishers still have a temporary and 
exceptional license to fish inside the National Park while they are not properly relocated 
and provided with alternative sources of income. 
 
The Peixe Lagoon is characterized by shallow waters, with mean depth around 50 
centimetres except some areas of the lagoon’s channel which are up to 2 meters deep 
(Loebmann and Vieira 2006). That characteristic makes this Lagoon extremely 
vulnerable to changes in weather conditions in short intervals of time (Tagliani et al., 
1992). According to Knak (2004) the mean salinity of the superficial water is higher 
during the summer and fall (23,6 and 24,5 0/00 respectively) when compared to winter 
and spring (9,6 and 12,5 0/00 respectively) due to more abundant precipitation during 
this period.  
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The climate of this region is classified as humid subtropical according to the 
classification of Köppen with mean annual temperature of 17,5º C and seasons well 
defined, with warm summers and cold winters (Knak, 2004). The precipitation varies 
between 1150 and 1450 mm, well distributed along the year but with higher values for 
the winter season. During the summer and fall the wind blows predominantly from the 
North and during the winter and spring it blows mostly from the South, with annual 
mean velocity between 3 and 5 m /s (Tagliani, 1995).  
 
Peixe Lagoon is a semi-closed water body characterized by conspicuous variations in 
its physical-chemical conditions due to exchanges with neighboring systems 
(Schwarzbold e Schäfer, 1984). It suffers low influence of astronomic tides and present 
low levels of nutrients, and saturation of oxygen, with little impacts from anthropogenic 
sources (Truccolo et al., 1992). The connection between the ocean and the lagoon 
remains closed during part of the year. The Lagoon accumulates rain water until it 
breaks towards the ocean. When this phenomenon does not happen naturally, the 
Lagoon mouth is artificially opened by the local people. Such connection allows several 
species to migrate from the ocean to inside the warmer and calmer waters of the 
Lagoon for recruitment of juveniles and feeding (Knak 2004).  

 
The main species captured by artisanal fishers also enter the Lagoon coming from the 
adjacent ocean. The main species captured in the Peixe Lagoon include species of 
crustaceans such as the pink shrimp (Farfantepenaeus paulensis and Farfantepenaeus 
brasiliensis) and the blue crab (Callinects sapidus), and fishes such as the blueside 
(Austroatherina incisa, Odontesthes argentinensis, Xenimelaniris brasiliensis), mullet 
(Mugil spp) and flatfish (Paralichthys orbignyana). In addition, several other species are 
captured in the adjacent ocean in different periods of the year. It is possible to identify 
two main fishing seasons, the winter and the summer (Table 2). 
 
 
Table 2: Main species captured by Peixe Lagoon fishers per season 
Peixe Lagoon Ocean 
Species Season Species Season 

Pink shrimp Summer Weakfish (Macrodon 
ancylodon)  

In-between (Sep-
Nov) 

Blue crab  Summer Southern kingfish  
(Menticirrhus spp) 

Winter 

Flatfish Winter Argentine stiletto shrimp 
(Artemesia longinaris) 

Winter  

Blueside Winter Blueside Winter 

Mullet  Winter Mullet Winter 
  

 
2.3.  Lagoon’s systems succession cycles  
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The understanding of how the lagoon ecosystem is structured and how it changes in 
response to human impact requires an understanding of the dynamics of ecosystems 
succession and resilience. Holling (1986, 1992) and Holling et al. (1995) suggested four 
primary phases in an ecosystem succession cycle which synthesize common features 
observed in both terrestrial and aquatic systems.  The phases are: exploitation, in which 
rapid colonization of recently disturbed areas by opportunist species occur and lead to a 
growth in the size of the system; conservation, in which the system slowly accumulates 
and stores energy and material, and develops a more complex structure until a climax is 
attained; release, in which the tightly bound accumulation of biomass and nutrients 
becomes increasingly fragile  until it is suddenly released by physical or biological 
disturbances and unexpected events such as forest fires, storms, insect pests, intense 
pulses of grazing, etc.; and reorganization, in which physical-biological processes 
minimize losses and renew the system to become available for the next phase of 
exploitation. 
 
The four phases model considers that the dynamics of  ecosystems is organized across 
scales in time and space around the operation of a small number of nested cycles of 
exploitation, conservation, release and reorganization, each driven by a few dominant 
variables (plants, animals and abiotic processes) (Holling, 1992). Examples of regional 
resource management (Gunderson et al. 1995) also suggest that institutions and 
societies achieve periodic advances in understanding and learning through similar 
cycles of growth, production (greatest efficiency), release (crisis) and renewal that 
shape the spatial and temporal dynamics of ecosystems.  Holling’s four phases model 
thus provides a framework that is useful for understanding the relationship between 
both the dynamics of ecosystems (its structure and change) and the functioning of 
institutions bound to resilience. 
 
Figure 3 represents the dynamics of artisanal fisheries in both Lagoons by accounting 
for the four major phases in resources life cycle in the lagoons and coastal areas: the 
phases are exploitation, in which fisheries resources enter the lagoon estuarine 
environment for growth or reproduction purposes, leading to the conservation phase in 
which resources increase in size and mature. Adults leave the lagoon estuarine 
environment in the release phase to spawn and recruit in the marine environment 
closing the cycle with the renewal phase. The opening of the Peixe Lagoon mouth by 
the local population is essential for the maintenance of this cycle. The influence of 
climatic conditions (and harvest) is conspicuous in the transition from renewal to 
exploitation phases because of its effect on recruitment success and on the 
migration/dispersion of resources towards the estuarine environment. 
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Figure 3. Four phases model of fisheries resource dynamics in the two lagoons and 
coastal areas (adapted from  Holling, 1986).  During the cycle of exploitation, 
conservation, release and reorganization, biological time flows unevenly.  It is slow from 
the exploitation to the conservation phase, then very rapid to the release, rapidly to 
reorganization and back to the exploitation phase. 
 
 
3. METHODOLOGY 
 
Primary data were obtained through interviews with artisanal fishers. Information was 
collected according to criteria adapted from Marschke and Berkes (2006) for the 
assessment of vulnerabilities and resilience of social-ecological systems: 

a) Diversification and specialization: fishers who diversify, whether with other 
species or other activities, are likely to be less vulnerable. 

b) Trading and subsistence: the food security of artisanal fishers’ families depends 
on animal protein obtained from the fisheries products. 

c) Innovation and conservation: tactics used for resource maintenance and as 
adaptation to adverse events. 

d) Fisheries policies and integration: the role/lack of public policies to assist 
fisherfolk to maintain their livelihoods and avoid segregation in the case of 
adverse climatic conditions. 

e) Location and externalization: the dependence relationship between local and 
national markets. The more dependent, the more vulnerable. 

f) Changes in fishing practices: changes in fishing calendars, fishing techniques 
and species caught may be related to an increase or decrease in vulnerability. 

g) Uncertainties: greater uncertainties generate greater vulnerability if mechanisms 
to cope with it are inexistent.  

h) Scale and social cohesion: the level of cohesion among fisherfolk and its relation 
to livelihoods strategies to deal with vulnerabilities issues.  

i) Community self-organization: the more organized the community, the greater the 
probability of successfully dealing with vulnerabilities. 
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j) Adaptation and learning mechanisms: the more flexible fishery rules and 
practices are, and the more learning and adaptations strategies are present, the 
lower will be the vulnerabilities. 

k) Self-perception within social-ecological vulnerability: Ecological vulnerability 
depends on social vulnerability. 

 
Interviews were done face-to-face through the use of a semi-structure questionnaire 
which worked as a guide for the interviewer, allowing for both focus and flexibility in data 
collection (Bernard et al., 1984; Creswell, 1994; Czaja and Blair, 1996). The questions 
were adjusted to the fishers’ language, with both interview structure and language being 
previously tested. In order to identify prospective respondents, a procedure called 
snowball-technique was used (Creswell, 1994; Czaja and Blair, 1996). Fishers 
recognized by the local fishing community as highly knowledgeable on the study area 
were sought. Interviews were recorded with digital voice recorder when the interviewees 
consented.  
 
Interviews were held according to the fishing systems found in the estuary of Patos 
Lagoon and in the Peixe Lagoon. Patos Lagoon fishing systems, classified as follows: 
 

• Fishing system 1: exclusive professional fishers, who live far from urban 
centers and specialize in fishing in the inner waters of the estuary and the 
Lagoon itself. They mainly use stownets in the pink shrimp fishery, and are 
characterized by fishing communities from Marinheiros Island (Marambaia), 
Várzea, São José do Norte, and Torotama Island. 
• Fishing system 2: exclusive professional fishers who live in communities near 
the channel of the port of Rio Grande, and specialize in both inner-water fishing 
and costal marine fishing. They mainly use trawling nets for catching pink shrimp 
within the estuary and also for catching sea shrimp (Artemesia longinaris) outside 
the mouth of Patos Lagoon. They are characterized by fishing communities that 
live in the 4a Seção da Barra, Povoação da Barra, and 2a Seção da Barra. 
• Fishing system 3: occasional fishers who do not rely entirely on fishing as their 
source of income. They have alternative jobs, usually low-grade, in the urban 
area. They specialize in fishing in the inner waters of the estuary, mainly working 
in the stownet pink shrimp fishery. They are characterized by fishers from 
Henrique Pancada, São Miguel, EMBRATEL, and Dom Bosquinho 
neighborhoods. 
• Fishing system 4: exclusive professional fishers who live near or in relatively 
well-developed communities. The access to quality housing and services differs 
among communities representing this system. They show a highly diversified 
fishery; it is common to find within the same community fishers with distinct 
fishing technology (e.g., trawling and stownet) and fishing areas (both outside the 
mouth and within the Lagoon). Some also have additional activities other than 
fishing. They are characterized by fishing communities from Bosque, Praia do 
Norte, Arroio Sujo (city of Pelotas), and São José do Norte (urban area). 
• Fishing system 5: fishing communities from São Lourenço do Sul. Those are 
located furthest northwards in the estuary and present a singular fishing 
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calendar, benefiting from both estuarine-dependent oceanic resources and fresh 
water fishing resources. Fishery technologies are similar to the other 
communities in the estuary. A sizable proportion of these fishers also use the 
marine costal zone as fishing grounds (mainly for the white croaker), though they 
have not developed a fishery for sea shrimp.  
• Fishing system 6: fishers-farmers found in rural areas. They focus mainly on 
pink shrimp fishery with stownets, and dedicated the rest of their time year-round 
on rural activities (Asmus, 1989). Representative communities are characterized 
by fishing communities from Leonídio Island, Marinheiros Island (Porto Rei), and 
Torotama Island. 
 

Fishing systems 1 and 2 are constituted by members of fishing colonies from São José 
do Norte (Z2) and Rio Grande (Z1), while fishing systems 3 and 6 are solely formed by 
fishers from Rio Grande. Fishers from Pelotas, belonging to Colony Z3, and fishers from 
the urban area of São José do Norte integrate the fishing system 4, while fishers from 
São Lourenço, represented by Colony Z8, constitute the fishing system 5 (Figure 4).  

 
 

 
 
Figure 4. Fishing colonies in the estuary of Patos Lagoon  

 
 

The Peixe Lagoon fishing systems are characterized as follows: 
 

• Beach fishers: exclusive professional fishers who live mostly in five villages 
located close to the borders of the Peixe Lagoon and the Atlantic Ocean. A 
considerable part of them came from the neighbor state of Santa Catarina during 
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the past few decades. These fishers work both in the Ocean and in the Lagoon 
environments and usually do not have alternative sources of income. They use 
stownets for the pink shrimp fishery in the Lagoon and for the Argentine Stiletto 
shrimp in the ocean, gillnets for capturing fishes in both environments and long-
lines for blue crab fisheries. The villages which form this fishing system are 
Barra, Lagamarzinho, Talha-mar, Farol and Praia Nova.  
• Urban-based fishers: fishers who live in the urban areas of Tavares and 
Mostardas city or in locations very close to them (e.g. Capão Comprido and 
Capororocas). They usually have alternative or temporary sources of income 
besides fisheries. Most of those fishers do not work in the ocean. They use 
stownets for the pink shrimp fishery, gillnets for capturing fishes and long-lines for 
blue crab.  

 
Both fishing systems are constituted by members of the fishing colony based on 
Tavares (Z11). Figure 5 shows the location of this fishing colony, the villages where the 
beach fishers inhabit and the cities where the urban-based fishers reside.  
 

 
 
Figure 5. Location of the Fishing Colony Z11 and the locals where Peixe Lagoon fishers 
inhabit 
 
 
One fisher from Patos Lagoon estuary was integrated to the research team to facilitate 
access into the communities and to make the presence of the interviewers the least 
awkward for the interviewees, thus improving data quality. Forty-six (46) interviews, 
most of which took one to two hours, were carried out during the months of January and 
February of 2006. In regards to the Peixe Lagoon systems, one of the co-authors of this 
paper – TA – inhabited the study area for four months (May to August 2007) 
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interviewing thirty-six (36) fishers (Table 3). The average time of the interviews was one 
hour.  
  
 
Table 3: Interviews hold according to fishing systems (n = number of interviews) 
 
Fishing System n Fishing System n 

Patos Lagoon FS 1 8 Patos Lagoon FS 5 8 

Patos Lagoon FS 2 7 Patos Lagoon FS 6 7 

Patos Lagoon FS 3 7 Peixe L. beach fishers 25 

Patos Lagoon FS 4 8 Peixe L. urban-based 

fishers 

11 

 
 

4. RESULTS AND DISCUSSION 
 
4.1. Influence of fishing changes and uncertainties 
 
The low prices paid for the main species caught by artisanal fishers, decreasing in 
capture, and increasing costs of fishing have made the fisher communities to depend 
each time more on the pink shrimp season as the most economically important activity. 
Paradoxically, the pink shrimp season – which could be the guarantee of a reasonable 
income for most fishers – is highly unpredictable, as it is extremely dependent on 
weather variability. In Patos Lagoon, abundant rain regimes in the upper watersheds 
create difficulties for pink shrimp larvae to enter into the Lagoon due to intense water 
runoff, jeopardizing fisheries activities inside the estuarine area of the lagoon. In the 
Peixe Lagoon, the most significant problem is related to lack of rain. Due to the 
extremely low water depth, it is not rare to see large patches of this Lagoon to become 
dry after some weeks without precipitation. 
 
In addition to the rain regime, another factor that adds uncertainty in this area relates to 
economic factors.  The export rates of fish products influence the price paid for the pink 
shrimp. It is due to such uncertainties that fishers often consider fishing profession 
psychologically much less comfortable than any other economic activity, as most other 
activities generate a more predictable income in a regular basis. 
 
Most fishers – with the exception of those who regularly practice agriculture as an 
important source of income or at least for subsistence – do not have a specific livelihood 
strategy in case the pink shrimp harvest does not come as expected. As alternatives 
jobs usually do not provide enough income for maintaining basic house expenses, 
fisher’s families often endure periods of great shortages, at times depending on 
government-granted help or other instances to survive.  
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4.2. Adaptive capacity in fishing systems: strategies through fisherfolk’s 
livelihoods 
 
In situations in which fishers find themselves threatened by events that result in poor 
harvests – typically related to unfavorable climatic conditions – several strategies are 
used to maintain their livelihoods. Those strategies include searching for activities in 
which they usually do not work. Those can be related either to artisanal fishing itself, 
industrial fishing, or jobs unrelated to fisheries.  
 
Outside the fishery sector, fishers from both Lagoons look for temporary jobs in the 
urban area (e.g., construction work) or in the rural area (e.g., pine reforestation). Large 
numbers of fishers, particularly those who live in areas distant from the cities, often 
dedicate themselves to small-scale farming activities or find jobs in the farms which 
usually include rice and onion cultures. Fishers from the Patos Lagoon estuary also find 
job opportunities in the industrial fishery sector, both fishing aboard or helping at dock 
activities, such as unloading fish or fixing nets. 
 
In the realm of the artisanal fishery itself, many are the adjustments alternatively used 
by the fishers. One is the exploration of species as yet unexplored, such as fresh water 
fish, mussels or blue crab. In recent years, this crustacean has been an important 
source of alternative income for fisherfolk from both lagoons, due to the emergence of a 
new consumer market. In some communities blue crab exploitation has become one of 
the main sources of income. 
 
Fishers recognize species that are still to be explored. Fishers from the Patos Lagoon 
recognize that the commercialization of menhaden (Brevoortia spp), which used to be 
marketed by the fishing companies a few years ago, has great potential for being 
commercialized again. Fresh-water species (e.g. curimatid, Cyphocharax spp), and salt-
water species (e.g. swordfish, Trichiurus lepturus and red shrimp, Aristeus antennatus) 
are also recognized as having considerable yields, but low trading levels. Fishers from 
the Peixe Lagoon exploit wolf fish (Hoplias malabaricus) and catfish (Ramdhia spp) in 
fresh water small lakes located in nearby areas for complementing their sources of 
income. In the beach they harvest yellow clam (Mesodesma mactroides), and some 
fishers migrate for the Patos Lagoon estuary especially for the pink shrimp and mullet 
seasons when the captures in the Peixe Lagoon are low. They recognize that if there 
was a market, they would be able to commercialize pompanos (Trachinotus spp). 
 
With the extinction of some harvests in the Patos Lagoon estuary (e.g. catfish, Netuma 
barba and black drum, Pogonias cromis) and an increase in the occurrence of 
unsuccessful seasons for the most important harvests – particularly pink shrimp – an 
increase in the fishing effort has taken place for compensation. Increase in the fishing 
effort includes the use of high-technology gear such as fish-school detection 
echosounds; the use of larger nets and a greater amount of nets; a longer time spent at 
fishing (in boats with greater autonomy); a broader search for fish schools and the 
expansion of each fisher’s fishing territory.  Fishers have applied a variety of fishing 
gears to increase capture, resulting in predatory forms of resource exploitation. One 
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exception is the development of new stownet placement methods with different 
positions along the course of the night. On the other hand, the increase in the use of 
trawling nets, particularly otter trawling in shallow areas as a way to make up for bad 
harvests has negative consequences for the environment.  
 
Strategies for increasing the quality of the pink shrimp captured with stownets have 
been used by fishers from the Peixe Lagoon. At least for three times after the year 
2000, fishers were able to organize temporary closures in the pink shrimp season as a 
strategy for allowing the shrimp to grow and be captured later in better conditions for 
commercialization. The process starts with informal conversations in the camping areas 
where the fishers live during the pink-shrimp season, without interventions from the 
National Park administration. When enough people seems to agree that it is not worth 
continue fishing, they inform fishers who are fishing in the other sectors of the Lagoon 
that the fisheries in that specific sector will be stopped for two weeks. This is the 
necessary time for the shrimps to grow considerably, reaching the commercial size, 
according to the fishers’ traditional knowledge. They organize turns of monitoring for 
making sure that the agreements are respected.  
 
Another mechanism that fisherfolk from both lagoons use when harvests are not good is 
minimizing the costs of production, i.e. the maintenance of fishing boats are made with 
cheaper material. They buy used nets instead of new gears, and use cheaper sources 
of light, such as light bulbs instead of using gas lamps in the pink shrimp fishery. A 
considerable part of the fishers compensate low captures by adding value to the 
products they sell. Instead of insisting in trying to catch more fish, fishers are 
concentrating in activities such as taking the shrimp skin off and making fillets to get 
higher sale prices.  
 
4.3. Social cohesion and institutional relationships  
 
At the level of personal affairs, we recognized that kinship and friendship ties among 
fishers are important factors that allow them to minimize uncertainties in case of poor 
fishing seasons. Mutual protection of fishing gear and knowledge sharing show certain 
level of community self-organization which decreases fishing communities’ vulnerability.  
 
Those fishers’ ties are described by Begossi (1998) and identified in the Patos Lagoon 
by Almudi et al. (2008), and in the Peixe Lagoon by Almudi and Kalikoski (submitted) as 
being important for the development of territoriality. Kinship and friendship ties helps to 
maintain the respect for traditionally established rules, such as stownet placement 
stations for the pink shrimp harvest and the enforcement of fishing stations by family 
members and by those with shared affinities.  
 
Despite of that, in both lagoons there is intrinsic secrecy concerning the location of the 
the best fishing spots. The sharing of information about the catch through kinship and 
friendship ties reduces uncertainty and increases the chances of each fisher finding his 
own catch. In the Patos Lagoon estuary, which has a considerably larger area than the 
Peixe Lagoon, equipment vigilance mechanisms were created, similar to those found in 
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fishing stations in the pink shrimp harvest. Vigilance strategies were established as a 
consequence of the increase of thefts of boats, engines, and fishing gears. For that 
reason, day and night shifts for monitoring fishing equipments are agreed upon among 
fishers that work near each other.  
 
The existence of multi-stakeholders bodies for fisheries management in both lagoons 
(Peixe Lagoon Fishing Forum, and Forum of the Patos Lagoon co-management 
arrangement) creates the opportunity for decreasing vulnerabilities through the 
discussions and fishers involvement in the fisheries decision making process  (Reis and 
D’Incao, 2000; Kalikoski, 2002; Kalikoski et al., 2002; Kalikoski and Satterfield, 2004; 
Almudi, 2005; Almudi and Kalikoski, submitted). Nevertheless, issues of sub-optimal 
participation jeopardize that potential. Several levels of fishers’ participation were 
identified for the Forum of Patos Lagoon ranging from unawareness of the Forum’s 
existence to regular attendance to meetings.  
 
According to Kalikoski (2002), 31% of the artisanal fishers in the estuary of Patos 
Lagoon have attended the Forum’s meetings. Out of those, 76% feel that the Forum 
works in some way on behalf of fisherfolk’s interests. Although some fishers consider 
the meetings important, they complain that such meetings are not well organized and 
usually last too long. One important factor causing lack of participation is the location 
where the meetings take place. Other factors pointed out by the fishers are scheduling 
problems with the date or time, as most of them are working at the meetings’ time; 
problems with invitation; and transportation costs to the meeting place (Kalikoski, 2002).  
 
Considering the expressive amount of fishers in the estuary of Patos Lagoon, the 
number of those attending meetings is very small. Usually, the presidents of the fishing 
guilds (colônias de pescadores) attend most meetings, and the most involved fishers 
end up becoming leaders in their communities, communicating information about the 
subjects discussed in the meetings. That is so because the Forum of the Patos Lagoon 
represents an arrangement of representative co-management, and not purely 
community-based co-management, which hampers the genuine involvement of fishers 
in the process (Kalikoski and Satterfield, 2004). Those who effectively take part in the 
Forum and have a sound opinion about it demonstrate to be aware of its importance. 
There is also awareness that the Forum has been stronger and more productive in the 
past, and that it currently faces a moment of stagnation and low participation. 
 
The Peixe Lagoon Fishing Forum has been considered by the local fishers as the 
institution which has better represented their interests in negotiations with external 
stakeholders, especially the National Park administration. However, these negotiations 
have been limited to specific short-term issues such as the date of opening the shrimp 
season, without addressing deeper problems such as the necessity to switch the type of 
protected area within the National Conservation Units Systems for allowing the 
traditional communities to maintain their livelihoods.  
 
Participation of fishers in the meetings of the Peixe Lagoon Fishing Forum has also 
been quite limited. Generally, only the villages’ representatives attend the meeting and 
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their fellow fishers are later informed about the results of the meetings. Most fishers feel 
they are not prepared to discuss with the National Park staff and that these officials may 
persecute the fishers who take positions contrary to the National Park’s administration. 
Other factors also jeopardize participation such as difficult access to the places where 
the meetings are hold and lack of compensation for the working day necessary to be 
lost in order to attend a meeting. 
 
4.4. Self-organization of fishing systems and public policy  
 
Public policy may act upon artisanal fishing systems of the estuary of Patos Lagoon and 
of the Peixe Lagoon at different levels or scales. The public policies that directly help 
the small-scale fishery sector in the region include the unemployment benefit progamme 
during fishing closures and loans from the National Program for Empowering Small-
scale Agriculture (“Programa Nacional de Fortalecimento da Agricultura Familiar- 
Pronaf) and form the State Programme RS Pesca which aims to improve fishing 
livelihoods and the productive capacity of fishers.  These are federal and state 
programs that have given credit access to fishers at the local level (Abdallah and 
Sumaila, 2007). 
 
Those loan programs are mainly intended to finance artisanal fishers to get better 
fishing equipments. Nevertheless, many fishers have chosen not to get loans, as they 
can not be sure if they will be able to honor their debt. In fact, many who have had 
access to financing programs have complained about increasing debts due to market 
interests, as the failure of previous harvests prevents them from being able to pay their 
debts as planned. 
 
In the case of the Patos Lagoon, the availability of the unemployment benefit was a 
victory obtained through activities within the Forum of the Patos Lagoon co-
management arrangement. During fishing closures fishers are entitled to receive 
unemployment benefit as incentive to comply with regulation and as a mechanism to 
maintain their livelihoods during the period they are prevented from fishing. However, 
due to low level of community organization many fishers are not granted this benefit and 
this has resulted in few demands being requested by the fishing colonies.  
 
Another achievement of the Forum of the Patos Lagoon was the prohibition of industrial 
trawler fishing in the mouth of the Lagoon and the adjacent seawaters, with the 
establishment of a marine protected area. Such rule was built and implemented on the 
basis of complaints made by the artisanal fishers within the Forum as the trawlers were 
preventing the main fish stocks from entering the estuary, impacting their life cycle 
(Kalikoski, 2002). 
 
The Peixe Lagoon Fishing Forum has successfully served as a venue for discussion 
between local fishers, politicians and the National Park administration. Despite issues of 
sub-optimal participation, fishers have been able to negotiate specific fisheries rules in 
the Peixe Lagoon in ways that do not jeopardize their abilities to maintain livelihoods. 
On top of that, the far most important achievement of this Forum has been the 
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maintenance of the rights of traditional fishers to live and work inside the National Park 
while the government does not relocate them as required by law.  
 
In spite of the higher degree of cohesion and organization found among fishers in some 
of the fishing systems, such as the fishing system 4 of the Patos lagoon, public policies 
towards strengthening fishers associations have not been implemented. In the same 
way there is lack of policies for minimizing communities’ vulnerabilities and we could 
observe that there are no indicators that such policies will be created in the near future.  
 
As for the artisanal fishers’ vulnerability to climatic variability, particularly in regard to the 
pink shrimp harvest, there is no public policy specifically ruling on the subject. Due to 
the subject’s relevance and the successful examples from other sectors, such as 
agriculture, it is here recommended, among other measures, the creation of a plan to 
minimize the negative effects on fishing communities in those years when the catch is 
predicted to be seriously damaged by unfavorable weather conditions. 
 
4.5. Adaptive mechanisms used by fisherfolk 
 
4.5.1. Strategies used by fishers in the Patos Lagoon estuary  
 
Following Kalikoski and Vasconcellos (2007), the present study shows that around the 
60s, there was an informally regulated fishing calendar among artisanal fishers, 
followed according to the fishers’ traditional ecological knowledge. Each species was 
caught along the year according to its abundance, and the harvests could adaptively 
start earlier or later based on each year’s specific natural dynamics. This procedure 
represents one feature of the traditional ecological knowledge, with important 
consequences for the resilience of the artisanal fishery, as it poses natural limits on 
resource exploitation (Kalikoski and Vasconcellos, 2007). 
 
The fishing calendar identified during the 60s was highly adapted to natural local 
variability and used to be organized as such: pink shrimp was mainly caught from 
February to the end of April; mullet was mainly caught in May; catfish from June to 
November; and the white croaker in November and December (Kalikoski and 
Vasconcellos, 2007). It is important to highlight that the calendar was variable, with a 
possible superposition of fishing periods for two species, and also because not every 
fisher would choose the same species at a given period, as more than one species 
could present good yields at the same time. 
 
According to fishers, it was precisely the abundance of the catch that would indicate 
when harvests started and ended, which was always strongly linked to the species’ 
response to weather and hydrological conditions in the estuary. That was so because 
the saline water intrusion into the lagoon has been recognized as the primary controlling 
factor for the abundance of the main harvests: pink shrimp, white croaker, and mullet. 
The findings so far presented show that differently from what currently takes place the 
populations of the exploited species had a longer recovery period each year, allowing 
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for a greater replenishing of their stocks and providing continuity to the exploitation 
cycle. 
 
Until the end of the 90s, a fishing calendar was followed, similar to the one described 
above, but to a lower frequency than in previous decades. Along the years, with the 
several changes previously discussed in the system of fishery exploration, there was an 
erosion of the informal fishing rules and the common practices that took into account the 
recovery of the species stocks.  
 
In addition to the fishing calendar, fishers also had an agreement related to the fisheries 
in the mouth of the Lagoon which lasted until 1960. There existed ten to twelve parelhas 
(i.e. fishing enterprises composed by a 6 to 12 meters long canoe, nets of 
approximately 300 meters long, and 20 to 30 fishers) which used to fish in the Lagoon 
mouth. The owners of canoes arranged a rotation scheme in which each parelha would 
have its turn on a specific day of the season. These fisheries aimed mainly at mullets 
and croakers and the catch volumes used to be large, ca. 90 tonnes in a single shot.  
 
Nowadays, the resources are under intensive pressure, both from the industrial and 
artisanal fisheries, leading some stocks such as catfish and black drum to collapse. A 
vicious cycle has been created, so that the more the effort is stepped up, the more 
scarce the catch becomes. In order to make up for dwindling profits, the fishing effort is 
further enhanced, thus increasing the pressure on the fishing stocks. Therefore, the 
fishers themselves talk of periods of ever-increasing difficulties for those who depend on 
fishing for their livelihoods.  
 
4.5.2. Strategies used by fishers in the Peixe Lagoon   
 
Contrarily to the Patos Lagoon, fisheries in the Peixe Lagoon were less organized and 
had a lower level of community-based strategies in use than it has today. Peixe Lagoon 
fisheries before the 1980s were done mostly for subsistence, as a secondary activity for 
most of the local population. With the decrease in the price of agricultural crops 
produced in this area, the importance of the fisheries for livelihood has increased since 
then. Moreover this region used to be ‘invaded’ in the past by fishers from other cities 
and states in number way higher than the local population which used to fish. Those 
conditions made it hard to establish community-based rules for fisheries at that time. 
 
With the establishment of the National Park in the mid 1980s, more opportunities were 
created for controlling the use of fishing resources, starting with the exclusion of 
outsiders. Today around 165 local fishers have a temporary license for fishing in the 
protected area, and rules were created related to no-take zones, kind of fishing gear 
allowed, position and number of nets, fishing seasons and minimum pink shrimp length 
allowed for capture. Some of these rules were created jointly by fishers and the National 
Park administration through pressure from the Peixe Lagoon Fishing Forum.    
 
The opening of the pink shrimp fishing season is decided through a research made 
every year by the National Park staff or a hired researcher, with the assistance of the 
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local fishers. The fisheries are opened when a certain percentage (usually 70%) of the 
pink shrimp captured by the researchers are above the minimum length allowed for 
capture, which is 9 centimeters. Therefore, the opening of the pink shrimp season 
varies annually according to the weather. According to the participatory research, the 
fishing season may be opened in different dates in each one of the 8 sectors (basins) in 
which the Peixe Lagoon is sub-divided. 
 
The annual opening of the Peixe Lagoon mouth is an adaptive strategy which has been 
carried out at least since the 1820’s by the local communities (Saint-Hilaire 1987), 
having major consequences for the success of artisanal fisheries. As the connection 
between the Lagoon and the adjacent ocean usually disappears in the end of each 
summer, fishers and farmers have organized annually the opening of the Lagoon’s 
mouth. That avoids the overflowing of waters, which harm landowners, and allows 
fishes and shrimps to enter the Lagoon from the ocean, benefiting the fishing 
communities.  
 
Depending on the rain regime, the opening of the Lagoon mouth may take place sooner 
or later during the season. The process is carried out according to the traditional 
ecological knowledge of fishers, which include knowing the best conditions for opening 
a connection and the most appropriate way of doing that, which include several factors 
such as level of the Lagoon’s water, the direction and intensity of the wind, level of tide 
and the position, width and depth of the ditch to be dug. The exchange of nutrients and 
organisms between the Lagoon and the ocean allows not only for rich fisheries also for 
a variety of migratory birds to use the Peixe Lagoon as a feeding, reproduction and 
molting habitat (Resende 1988). 
 
 

5. FACTORS THAT INCREASE VULNERABILITIES OF THE FISHING SYSTEMS  
 
Weather conditions are a major factor which influences the success of most fisheries in 
both Lagoons. The rain regime is the most important factor as it regulates the timing 
and amount of ocean water entering the Lagoons with nutrients, larvae and adult 
individuals and schools of several species of crustaceans and fishes which sustain 
fisheries. In the Peixe Lagoon, precipitation defines when the connection with the ocean 
must be opened by the local population according to traditional knowledge. Rain regime 
is becoming increasingly determinant in the success of fisheries as the Peixe Lagoon is 
becoming shallower, and decreasing its water storage capacity. All the fishing 
communities from both Lagoons are vulnerable at certain extent to the variability in 
weather conditions because the main fishing season (i.e. the pink shrimp) is also the 
most influenced by the rain regime. Table 4 presents a number of factors which 
influences the ability of the fishing systems to cope with climate variability. 
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Table 4: Factors influencing the vulnerability of fishing systems to climate change  
 
 Social cohesion   Self-organization   Diversification   
Patos 
Lagoon 
Fishing 
Systems 
 

Fishing system 4 
presented medium 
social cohesion 
while all the others 
have a low level of 
cohesion, which 
increases 
vulnerability  

Fishing systems 1-3 have 
a medium level of self-
organization, although it 
has been declining. The 
other FS have a low level 
of organization which 
increases vulnerability  

FS 1, 3 and 6 diversify 
with alternative 
activities and present  
low fisheries 
diversification; FS2 has 
ocean fisheries, FS4  
employs several fishing 
gears and FS5 has 
fresh water fisheries   

Peixe 
Lagoon 
Fishing 
Systems 

Both fishing 
systems presented 
a low level of 
cohesion, which 
increases 
vulnerability  

Both fishing systems 
have a low level of 
organization which 
increases vulnerability 

Urban-based FS has 
alternative activities in 
the urban and rural 
areas, and beach FS 
has ocean and fresh 
water fisheries 

 Tradition systems 
erosion 

Government policies Market opportunities 

Patos 
Lagoon 
Fishing 
Systems 
 

Territorial control 
decreases 
vulnerability, but 
erosion of 
traditional systems, 
especially in the FS 
1, 2, 4 and 5 
increases 
vulnerability 

Unemployment benefit 
and artisanal fisheries 
funding programs 
contribute moderately for 
decreasing vulnerability. 
Lack of policies to cope 
with climate variability 

FS 1, 2 and 3 have 
high dependence on 
middlemen; FS 4 has 
lower dependence 
because has a 
cooperative 
FS 6 has also lower 
dependence because 
have  alternative 
incomes; FS 5 
depends on local 
colony 

Peixe 
Lagoon 
Fishing 
Systems 

Territorial control 
and management of 
the Lagoon’s 
mouth,  decreases 
vulnerability 

The same as Patos 
Lagoon, but the National 
Park implementation 
opposes the presence of 
fisherfolk, increasing 
vulnerability 

Both FS lack means of 
favorable commerce  
and even middlemen; 
even middlemen have 
been restricted  

 
 
Fishing systems which are able to diversify with other fisheries or alternative activities 
are those which are less vulnerable to climate change. In both Lagoons, the fishing 
systems demonstrated to have different ways of diversifying, which includes working in 
industrial fishing vessels, exploring fresh water resources, and having alternative 
sources of income from agriculture and other temporary jobs. It is likely that the fishing 
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systems 2, 3 and 4 are the less vulnerable due to their diversity of strategies for fishing 
and also of alternative activities. Urban-fishers of the Peixe Lagoon present a high 
dependence on the pink shrimp season for their livelihoods. In years which this fishery 
fails they must rely almost completely on temporary and casual jobs which are not 
always available. On the other hand, beach fishers pretty much do not have any 
alternative activity but have many options of fisheries to explore in different 
environments. 
 
The problem of not exploring the different options of fisheries in the Peixe Lagoon 
region by the urban-based fishers is also related to the fact that the National Park 
administration impose several restrictions to the fisheries to be carried out, including the 
fact that the conditions of dwelling in the protected area is considerably precarious. 
There have been concerns from the part of the fishers related to the creation of more 
strict rules for fisheries every year which at some point may cause major impacts on 
their economy, especially if they are not able to adapt on time for new rules. In addition, 
the policy of implementation of a no-take protected area put the Peixe Lagoon fishers in 
a risky situation. They are susceptible to be kicked out of their lands and deprived to 
use the resources they depend on for livelihood.  
 
Decreasing in the catches of the main fishing species has been a major concern of the 
fishers from all the fishing systems. It makes them to become more dependent on less 
species and decreases their possibilities to diversify. Moreover, fishers from both 
Lagoons perceive that the costs of maintaining and renewing fishing gears has 
increased more than the prices that have been paid by the fisheries by-products. The 
shrinking in fishing stocks has been perceived as a consequence of the large number of 
industrial vessels in the Rio Grande do Sul coast and the lack of appropriate 
enforcement strategies. In the case of the Patos Lagoon the large number of artisanal 
fishers and also little enforcement may be factors causing the decrease in fishing 
stocks.  
 
Lack of structure for commercializing the captured species has also been a factor 
increasing vulnerability of fishing systems. In the Patos Lagoon most fishers rely on 
middlemen for selling their fish products. Although the middlemen provide some 
assistance to fishers in different ways (e.g. take them to hospitals in case of an 
emergency, lend money, etc), fishers feel obligated to sell their catches to specific 
middlemen who can therefore control the prices of the fish. Fishing systems 4 and 6 are 
more resilient in this sense as fishers have devised strategies for depending less on the 
middlemen. They sell fishes and shrimps directly to the consumers in street markets or 
keep it in storing houses for commercialization when conditions are more favorable.  
 
In the case of Peixe Lagoon, both fishing systems are little resilient in terms of 
commercialization. Despite the fact that some fishing storing houses have been built, 
only one of them has been active and a few fishers have access to it. As a 
consequence fishers depend very much on middlemen for commercialization. On the 
top of that, the National Park administration has recently prohibited most of the 
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middlemen to access the protected area, making it even harder for the fishers to sell 
their catches.  
The erosion of traditional fishing practices and fishers compliance to informal rules and 
agreements established by them in the Patos Lagoon decrease the degree of control of 
resources use (see sub-section 4.5.1), facilitating overexploitation to take place. With 
exception of fishers from Pelotas city (part of the fishing system 4), we identified little 
social cohesion among artisanal fishers, lack of or weak self-organization, lack of or little 
local leadership and weak community-based institutions.  
 
In regards to community self-organization, the fishing system 4 presents the higher level 
of organization among all, which is not only acknowledged by its own members but also 
by those from the other systems. Such self-organization is reflected in demand-oriented 
street protests, a higher articulation within the Forum of the Patos Lagoon, the presence 
of local leaders, and in the creation of more profitable fish market schemes. In the 
fishing systems 1 and 2, a good organization level was observed, but it has 
continuously been eroded. Examples of traditional fishing practices which have eroded 
are the rotation system for trawlers in the lagoon’s mouth area, the monitoring of fishing 
spots, and the maintenance of distance among pink shrimp nets with verbal warnings to 
intruders. In fishing system 3, an incipient growing organization can be seen, with the 
support of the Catholic Church (Pastoral da Pesca). The establishment of a cooperative 
with associated 21 fishers is one recent result of this organization. 
 
Although there exist governmental programs to assist artisanal fishers to fix their fishing 
gears, in addition to the employment benefit which represents an important source of 
income during fishing closures, there has been a lack of public policies related to assist 
fishing communities to deal/cope with vulnerabilities associated to weather variability 
and climate change. Marginalization and little institutional support for the artisanal 
fishing sector was another issue detected. Although participatory multi-
stakeholder/institutional bodies exist for managing the fisheries in both Lagoons, the 
level of participation of fishers in such bodies has been quite weak and the role of these 
institutions in empowering local communities has been quite limited.  
 
 
6. CONCLUSIONS 

 

With increasing evidence on the negative impact of climate change for human 

communities and the environment, weather variability has become a topic of major 

importance. Artisanal fishing communities from southern Brazil are highly affected by 
climatic events as they depend directly on natural resources for maintaining their 

livelihoods. Rain regime is an essential factor determining the success of the pink 

shrimp fishery which represents the most important source of income for the fishers 

from both Patos and Peixe Lagoons. Fishers’ vulnerabilities are increased by the fact 

that they lack financial resources to sustain their families in events of unfavourable 
climatic conditions for fisheries. 
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A number of other factors contribute to increase the vulnerability of fishing communities 

to weather variability. Decrease of important fisheries stocks during the last decades is 

one of those factors. Weak community organization, erosion of traditional management 

systems, lack of social cohesion and little institutional support from external organization 

also contribute for gradual increase in the vulnerability of most of the investigated 
fishing systems. Public policies for artisanal fishing communities in Brazil have 

demonstrated to have a paternalist character, failing to empower fishing communities to 

increase their abilities to deal with adverse factors that impact their own future. In 

addition, some public policies, in the case of Peixe Lagoon have rather threatened the 

maintenance of communities’ livelihoods such as the policy that created and 
implemented the Peixe Lagoon National Park.  This policy has made fishers to lose 

access to their traditional territories and the resources they depend on for living.   

 
Fishing communities with a higher degree of self-organization are able to create ways to 
minimize their vulnerabilities to the effects of adverse weather conditions over resources 
abundance and availability. Despite of that, the researched fishing systems did not 
demonstrate to have significant differences in their capacity to cope with those effects. 
Patos Lagoon fishing system 4 seems to be in a slight better condition due to a 
relatively high level of social cohesion and the existence of better opportunities for the 
commercialization of the fishing products. Fishing systems identified in the Peixe 
Lagoon currently have the advantage of having their fishing grounds protected from 
external influences because of the creation of the National Park. On the one hand a 
special decree was created (1) to grant local fishing communities exclusive use access 
rights to the lagoon and its resources; (2) to legitimize management strategies such as 
the community opening of the Lagoon’s mouth annually, and (3) to establish 
community-based managements measures such as the opening and closures of the 
pink shrimp fishery many times during an annual season. On the other hand, the same 
fishing communities have the potential to get into a situation of extreme vulnerability in 
the case they are kicked out of their traditional territories, as mandated by the rules that 
create National Parks in Brazil.  

 

The present paper demonstrates that the main characteristics of fishing systems that 
make them more resilient in face of climatic variability are the ability of fishers to 

diversify and to self-organize. Some fishing communities are characterized by having 

several sources of income while others are impelled to switch strategies when their 

most important resources are not available. Diversification can take place by varying the 

species caught, by switching the exploited environment or by taking temporary 
alternative jobs. Fishing communities which are relatively organized usually have better 

opportunities for commercialization and, as a consequence, have a higher probability to 

cope with periods of unfavorable situations.  
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