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Abstract The theme of the mare 2009 Conference, ‘Living with Uncertainty and 
Adapting to Change’, is well suited to Latin American reality when thinking of 
the uncertainties of fisheries and the economically poor livelihoods of people in 
riverine and coastal areas. Currently, there are multiple pressures on those liveli-
hoods, many of which come from imposed conservation restrictions by govern-
mental environmental agencies or by industrial fishing. Artisanal fishing in Latin 
America is economically important, since it contributes to about a half of national 
catches for most countries, and it guarantees the subsistence and protein intake 
of riverine and coastal livelihoods. In order to manage aquatic resources in Latin 
America, attention to its particularities is needed, including an understanding of 
the: 1) local level of communities; 2) their geographic dispersion; 3) pre-existing 
local rules regarding the use of resources; 4) lack of data on aquatic resources; 
5) significant body of available local ecological knowledge; and, 6) current levels 
of poverty and social needs. Moreover, this study addresses the absence of data 
on natural resources in most Latin American countries, and as a consequence, 
the problem of detecting overfishing which has been one obstacle in the man-
agement of natural resources. Considering those aspects, different approaches to 
co-management are highlighted in this study, since they are useful for the under-
standing of the different contexts where co-management is developed. Historical 
accounts by fishermen are much needed in fisheries that lack a baseline: such 
relevance increases the importance of participatory approaches in management 
and the necessity to rely on the use of local knowledge. Cooperatives and Reserves 
are illustrated, covering marine and freshwater systems. A Brazilian case com-
paring ecological-historical management processes in the Atlantic Forest coast 
to Amazonian reserve movements serves to illustrate the need for a temporal 
understanding of management systems. One of these reserves, the ‘Sustainable 
Development Reserve’ in Brazil, is illustrated as a form to include livelihoods in 
the management process. Finally, the challenges that the management fishery 
resources in Latin America are faced are analyzed in this study, including the 
importance of turning attractive management for the poor, taking into considera-
tion the subtractability of managed resources, and the questionable legitimacy of 
some institutions.
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Introduction

In this study, illustrative cases of co-management are given for a set of Latin 
American fisheries, ranging from ones based on local rules to ones in South and 
Central America undergoing changes in institutions towards co-management. 
Emphasis is placed on fisheries in the Amazon and in the Atlantic Coast in Brazil. 
Special attention is given to historical contexts, where local demands have key 
roles in initiatives towards conservation. Case studies illustrate and cover: a) co-
management processes; b) cooperatives; c) movements towards reserves or fishing 
agreements (‘Acordos de Pesca’) with riverine Amazonian fishers; and d) methods 
used to access local knowledge and local demands of coastal fishers of the Atlantic 
Forest coast. The methods are applied toward understanding the use of fishery 
resources and marine space, fisher behavior, and local ecological knowledge (lek).

Models of management within fisheries have often been applied with-
out taking into account the differences between tropical and temperate systems. 
One of the key differences lies in the multiple types of fishing gear employed in 
tropical fisheries, including harpoons, gillnets, and a variety of different hooks, 
thereby allowing multiple species to be targeted. Local fisheries in tropical ar-
eas are dispersed and formed by small local villages, most of which follow local 
rules regarding the use of the natural environment and aquatic space. Kin ties at 
both the household and community levels are important to understanding of local 
rules that apply to fishing activities.

In this paper, models of co-management, local knowledge, and protected 
areas are analyzed through case studies. Special attention is given to co-man-
agement techniques that take into account local rules and methods that include 
a dialogue between fishers and researchers. An analysis of the background of 
management in Latin America and current practices of co-management is im-
portant in order to understand the particularities of the small-scale Amazonian 
riverine fisheries and of the coastal Atlantic Forest fisheries. Diverse models of co-
management exist to address concerns about overfishing and the sustainability of 
small-scale fisheries, which are often pressured by large-boat industrial fisheries 
and governmental restrictions on fishing activities due to adjacent protected areas.

The context of selected co-management models in Latin America is pro-
vided, focusing on protected areas but also including the applications of local 
knowledge and adaptive management towards local management. Those incor-
porate both: 1) how dialogue between fishers and researchers, on the one hand, 
and between local and scientific knowledge, on the other hand, can improve co-
management procedures and help local fishers when dealing with government 
agencies; and 2) how historical contexts contribute to differences in the legitimacy 
of local organizations and in co-management processes.

Efforts to determine the human-ecological, cultural and economic contexts 
of the fisheries, with examples from riverine and coastal fisheries, are given 
according to four methodological objectives: 1) gaining knowledge on the use of 
aquatic and terrestrial natural resources (including fish, plants and terrestrial 
animals) from local families within the fishery; 2) gaining knowledge on the 
use of the aquatic space, accessing information about kin ties and existing rules; 
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3) increasing knowledge about the behavioral dynamics of fishers including their 
main targets and decision-making processes; and 4) gathering information that 
exists as local knowledge on the fishery’s species and their reproductive habits, 
and diet, among others. The gains in knowledge and understanding are needed in 
order to comprehend the multiple tasks and scales associated with local historical 
contexts that management must tackle in Latin America.

Small Scale Fisheries and Fishery Production in Latin America

The majority of fish production concerning continental catches is concentrated in 
a few countries in Latin America. On the continent, about five hundred thousands 
of tons/year are taken (copescal/fao 2008), ninety per cent of which is taken in 
six countries: Brazil (fourty-five per cent), Mexico (eighteen per cent), Venezuela 
(nine per cent), Peru (seven per cent), Argentina (six per cent), and Colombia (six 
per cent). When marine catches are considered, Peru and Chile emerge as leaders: 
in 2007, Peru accounted for more than nine thousand tons, and Chile four thou-
sand tons. Marine catches have a high relative importance (in proportion to conti-
nental catches within these countries) in countries like Guatemala (sixty per cent), 
Brazil (thirty-two per cent), and Colombia (twenty-four per cent). Fish consump-
tion is extremely important in many Latin American sites; in the Amazon Basin 
it can reach almost about 300 kilograms per year for certain rural populations 
(copescal/fao 2008). Shrimp includes both extraction and farming (Lopes 2008). 
Considering global figures, fifty-three per cent of world catches come from ma-
rine fisheries (160 mi/tons in 2006, World Bank, 2008). Fish consumption from 
marine sources is still high (around sixty per cent in some areas) in rural coastal 
population of the Atlantic Forest coast, in spite of some tendency of reduction 
(Hanazaki and Begossi 2004; MacCord and Begossi 2006).

Artisanal fishing takes on a special value in Latin America. In Brazil it 
represents about fifty-three per cent of production (seap 2007; Vasconcellos et al. 
2007), but in the northern parts of the country, it may be responsible for about 
seventy per cent of fish landings (Cordell 2006). In Venezuela, artisanal fishing 
comprises sixty-five per cent of fish production (Rojas 2009).

Small scale fisheries in Latin America are responsible for a great deal of fish 
production, but they are especially important in guaranteeing protein for most 
rural people living on river banks or coastal sites. Salas et al. (2007) reported the 
figure of two million tons of fish per year for all Latin American and Caribbean 
fisheries. Beyond fish production, small-scale fisheries in Latin America are part 
of the livelihood of rural populations, which rely on the use of a rich environment 
characterized by high biodiversity. Environmental uses include the harvesting of 
aquatic animals, medicinal plants, and game, among others. Small-scale fisheries 
in Latin America also target subsistence and commercial species; most are com-
mercial, at least in the sense that extra production is sold after consumption needs 
are met. As currently almost, or virtually all, small-scale fisheries sell some part 
of their catch, even in hidden parts of the Amazon region, the possibility of taking 
part in petty commercialization is widespread.
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Besides the typical small-scale fisheries, which include fishing for con-
sumption and sale, the capture of ornamental fish is an extractive activity of huge 
importance in the Amazon. Ornamental fisheries in the Amazon include about 
150 species, but demand focuses on a few species; overfishing has already been 
observed, as for the cardinal tetra (Paracheirodon axelrodi) and the discus (Sym-
physodon spp.) (Crampton 1999). The cardinal tetra comprises eighty per cent of 
ornamental fish commercial capture in the Negro River, Amazon (Chao et al. 
2001).

In spite of the economic importance of artisanal fisheries, and of the exist-
ence of important commercial species that are currently considered ‘endangered’ 
(such as grouper, Begossi and Silvano 2008), the management of coastal and riv-
erine fisheries in Latin America lacks systematic information on catches, and par-
ticipatory management occurs just for certain cases, such as Belizean cooperatives 
and some Amazonian reserves (Begossi and Brown 2003). Management processes 
have been often top-down, following international or national programs, as the 
Marine Extractive Reserves developed in the last ten years in Brazil, and carried 
out by the Brazilian Governmental Agency, the ibama. Such trends have reduced 
the credibility of the government for fishers and have shaken the legitimacy of the 
initiatives.

Co-Management Processes in Latin America

A variety of initiatives exist in Latin America for the co-management of fisheries. 
Ranging from informal rules to pre-established systems of co-management, there 
is a tendency towards top-down approaches in Latin America, where the State 
has outlined the major rules for the processes to be followed (Begossi and Brown 
2003). Considering that co-management has different meanings in different set-
tings, a useful definition follows:

Co-management is a collaborative and participatory process of regulato-
ry decision-making between representatives of user-groups, government 
agencies, research institutions, and other stakeholders. Power sharing and 
partnership are an essential part of this definition (Jentoft 2003:3).

As such, co-management is part of a Local Management Systems (lms), defined 
by de Castro (2002:2) as ‘mosaics of prescriptions created throughout the history 
of the users according to a range of incentives and goals’.

Following both definitions, we can examine co-management in local con-
texts (Berkes et al. 2000), employing livelihood and historical processes as well as 
ecological and economic characteristics. In those regards, the perspective on co-
management follows an interesting observation by Jentoft (2006), that sometimes 
the problems in a fishery’s co-management do not result from fisheries manage-
ment itself, but from representation of a deeper socio-political and institutional 
problem emerging from the society by which it is surrounded.
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A variety of processes affecting co-management in Latin America fisher-
ies are shown in Table 1. These involve different temporal stages and economic 
perspectives, including: cooperatives; incipient developments towards co-manage-
ment practices; and cases with government support. As Table 1 shows, co-man-
agement is increasing in Latin America, firstly through as cooperatives in Central 
America and secondly through other co-management processes in all areas, where 
power is shared to differing degrees. Such processes can increase the chances of 
successful management, as they include the participation of users and parties 
interested in the resource, which are especially the case in the small-scale com-
munities that rely on coastal, estuarine or riverine resources for their livelihoods.

Table 1.	 Selected examples of local rules and of co-management processes in Latin America2

Reference Areas Fishery Control of resources Environment

Begossi (2001, 2004, 
2006)

Coastal fishing 
communities in 
the Atlantic Forest 
coast, Brazil

High species 
richness that are 
caught for consump-
tion and sale (fish 
and shrimp)

Informal division of 
fishing spots

Coastal shores, 
Atlantic Forest coast

Seixas and 
Troutt (2004), Seixas 
(2004)

Santa Catarina, 
Ibiraquera Lake,
Brazil

Shrimp fishery Local demands for 
management and 
laws, local forum

Coastal 

Levieil and Orlove 
(1990), Orlove 
(1991)

Fishing communi-
ties at Lake Titicaca, 
Puno, Peru.

Orestias sp. 
(Cyprinodont) 
represents 67% of 
the annual catch. 
Gillnets are used 
for fishing. About 
2/3 of the catch is 
commercialized.

Fishing territories 
are communally 
controlled. Totora 
yields derived from 
exclusive use rights.

Large and high 
altitude lake

Cordell (2006) and 
Castilla and Ferna-
dez, (1998)

Coastal areas of 
Chile (mea)

Especially benthic 
resources,Venus anti-
gua clam and Conc-
holepas concholepas 
gastropod [‘loco’].

meabr (Manage-
ment and Exploita-
tion Areas for 
Benthic Resources), 
territorial use rights 
to artisanal fisher 
unions.
–	 547 meabr, 301 

with management 
plan on benthic 
resources.

–	 1989-1992: total 
closure

–	 1993: (tac: Total 
Allowable Catch)

Coastal shores

Seixas (2006), Seixas 
et al. (2008)

Arraial do Cabo 
Marine Extractive 
Reserve, Rio de 
Janeiro State, Brazil

Hook and line, 
beach seines, 
pelagic and other 
fish

mer Coastal shores
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Reference Areas Fishery Control of resources Environment

Pinedo e Soria 
(2008),
[Editors]
Duque et al.(2008); 
Fernandes and 
Berkes (2008)

Peru, Bolivia, Colom-
bia, Guiana Central
Examples from 
diverse fisheries

Fish, mulyi-gear, 
multi-specific

From local or 
informal rules (River 
Píchis, Peru) to 
co-management pro-
cesses (lagos Yahua-
rcaca in Colombia 
and management of 
Arapaima in Guiana 
Central)

Rivers and Lakes

Almeida and Mene-
zes ( 1994), Begossi 
(1998), Begossi et al. 
(1999)

Extractive Reserve of 
Upper Juruá,
Acre State, Brazil 
(1990). Demanded 
by local population 
represented by cns3, 
legalized by ibama 
in 1990 (Decree 
98.897) 

Fish and other 
fauna. Fishing 
is permitted for 
local consumption 
(subsistence). There 
are about 6,000 in-
habitants in a areas 
of 5,062 Km2

The management 
plan was approved 
in 1994 by ibama. 
Management in-
clude local participa-
tion, through meet-
ings in assemblies 
with ribeirinhos and 
with researchers.

Rivers Juruá and 
Tejo

McDaniel, 1997 Reserva Commu-
nal Tamishiyacu-
Tahuayo (rctt), 
Tahuao River, Chino, 
Peruvian
Amazon.
(1991)

–	 Fish using nylon 
mesh nets 
(trampas), -Long-
lines (espineles)

–	 Spears ( flechas)
–	 commercial 

fishing is a 
supplemental 
activity, 
importance of 
the fishery for 
subsistence

–	 sales at market of 
Iquitos.

–	 Communal 
management in 
1984.

–	 rctt established 
in 1991

–	 community elects 
a inspector of the 
fishery, vigilance 
system

–	 fishery is more 
sustainable than 
in 1980.

Lakes, river

Queiroz (2005), 
Castello (2004), 
http://www.
mamirauá.org.br 

First eem (Ecological 
Station) in 1990, 
and secondly (1996) 
as rds (Sustain-
able Development 
Reserve, approved 
by Amazonas State), 
Amazonas State, 
Brazil. 

About 60 riverine 
communities in the 
Reserve. Pirarucu 
(Arapaima gigas) 
and Tambaqui are 
important commer-
cial fish. 

Management is 
decided with local 
participation in As-
semblies and there 
is a Deliberative 
Council. ngos and 
researches partici-
pate in monitoring. 
There is a local 
radio (Ligado em 
Mamirauá – ‘Linked 
in Mamirauá’).

Rivers Solimões 
and Japurá, Amazon 
várzea.

De Castro (2002, 
2004), de Castro 
and MacGrath 
(2001), McGrath et 
al. (1993), McGrath, 
(2000),
Macgrath et al 
(2008), Ruffino 
(2008) (in Pinedo 
and Soria, 2008)

‘Fishing accords or 
agreements’,
Amazon lakes, 
Brazil.

Multi gear and 
multi-species fisher-
ies. Gillnet fishing 
for migratory fish 
(catfishes). Other 
catches are tam-
baqui (Colossoma 
macropomum) and 
pirarucu (Arapaima 
gigas).

Community 
control is based 
on ownership of 
lake shorefront 
property by commu-
nity members. Is is a 
system of collective 
ownership based 
on property held by 
individual members 
of the community.

Lakes, lower 
Amazon River, 
Amazon várzea.
Seasonal flood 
variations.
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Reference Areas Fishery Control of resources Environment

King (1997) Caye Caulkner, 
Belizean Coast
-cooperatives in the 
sixties,
Belize

Lobster Panulirus 
argus/traps and 
dive

–	 1960: northern 
fishermen 
cooperative 
society (nfcs)

Coastal sites

Pollnac (1977) 153 small-scale 
fishers from six 
communities from 
the Pacific Ocean 
and one (Colon) in 
the Caribbean Sea: 
Panama.

Traps and nets, hook 
and lines. 

Cooperatives
Cooperative 
members are more 
optimistic about 
attaining the best 
possible that non-
members.

Pacific Ocean, 
Panama.

Sutinem and 
Pollnac, (1981)

Golf of Nicoya, 
Guanacaste, Pacific 
Ocean, Costa Rica.
Data from 187 
fishers from 4 com-
munities.

Croakers (Sciae-
nidae), Snappers 
(Lutjanidae), Snooks 
(Centropomidae), 
and catfish (Ariidae) 
are common. Market 
for fishing, impor-
tance of middlemen. 

Cooperatives.
There is high varia-
tion in the percep-
tion of benefits in 
participating in 
cooperatives

Golf of Nicoya, 
Pacific Ocean.

Overall, Table 1 gives illustrative examples of local and co-management institu-
tions in Latin America. Incipient forms of co-management are illustrated consid-
ering informal division of areas in Brazil and in the fishing rules of Lake Titicaca. 
Other developed forms of co-management include: co-management systems as 
mers (Marine Extractive Reserves) or rds (Development Sustainable Reserves in 
Brazil), and meabr (Marine Exploitation Areas for Benthic Resources) in Chile, 
along with other Communal-Based management systems in Peru, among other 
areas. Gradients between different scales and levels of local rules have been ob-
served for many of the world’s fisheries (Berkes 1985), and are also present in 
Latin America. The scales and ranges include cases from incipient management 
forms to co-management processes, those illustrated by territorial rights at differ-
ent scales, such as groups, clans, villages.

Although Table 1 provides an overview of processes and factors that impact 
co-management of fisheries, the information is not complete. In order to tackle 
the Latin American reality concerning resources and people, co-management 
should take into consideration the following:

1.	 The local level context of the small scale fishing communities as resource 
users;

2.	 Their geographic dispersion;
3.	 Their local rules regarding the use and sharing of resources, such as territo-

ries and taboos;
4.	 The scarce available data on the aquatic resources;
5.	 The significant body of available local ecological knowledge; and
6.	 The current levels of poverty and social needs.
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Those are important variables to include in assessing Latin American co-man-
agement processes. Nevertheless, there is no evidence in the studies taken from 
Table 1 that they are all addressed. Some of those variables are included in the 
different co-management processes shown, but in an uneven fashion. Three of 
those aspects: 1) local context of the fisheries; 2) geographic dispersion, and 3) 
scarce data available on resources, are probably common to all thirteen cases men-
tioned in Table 1.4 Other variables, such as the use of local rules, and the avail-
able local knowledge are shown, at least partially or incipiently, in cases cited for 
Peru (Levieil and Orlove 1990; Orlove 1991; McDaniel 1997), in riverine fisheries 
in South America (Pinedo and Soria 2008), and in extractive reserves and sustain-
able reserves in Brazil. It may be that the preoccupation and awareness associated 
with the importance of local knowledge towards management, has reached Latin 
America only in the last decade, thereby having still many opponents among aca-
demics and governmental executors, in spite of being a practice in Oceania and in 
other fisheries of the world since the eighties (Johannes 1980). In other words, for 
the cases mentioned, there is only a marginal or incipient process that embodies 
local rules or local knowledge in the development that leads towards co-manage-
ment of the fisheries.

The last variable, ‘current social and economic levels’, is taken into account 
in any intentional co-management (or management) process in Latin America, 
but there is no evidence of results associated with the development of the co-man-
agement process, concerning the life quality of the local people involved. There is 
also no sufficient time lag for diachronic comparisons in Latin America. Salas et 
al. (2007) suggests that some weakness are relevant in the management of small 
scale fisheries in Latin America, such as a lack of control of fishing effort, weak 
institutional structures, lack of a framework integrating social, bio-ecological, and 
economic aspects, unresolved conflicts with other fleets, among others.

One exception to the observation by Salas et al. (2007)5 might be the Sus-
tainable Reserves in Brazil, such as Mamirauá (Table 1), where social and eco-
nomic developments were part of the management ordering since the process of 
its creation. It is an illustrative example of an integrated co-management process 
that embodies many of the recommended features. I had the opportunity to visit 
Mamirauá Sustainable in 2003, and to follow some of the publications on the de-
velopment of the reserve, including its fisheries and co-management processes. 
Mamirauá not only includes the participation of local fishermen in management 
processes, including the Pirarucu (Arapaima gigas) (Castello 2004), but it also in-
cludes a livelihood concept that incorporates a variety of incremental features, 
such as solar energy panels, water filtering, health care, among others, thus link-
ing the management system with people ś lives (Website Mamirauá).

Central America seems to have an historical focus on Cooperatives 
(Table 1). For example, Belize’s fishermen ś cooperatives emerged in the sixties 
and have achieved political independence, turning into an interesting example of 
co-management (Begossi and Brown 2003). There is no single recipe for a success-
ful co-management process, but a local process integrated into its ecological, cul-
tural, social, historical and economic context, with local participation and power 
sharing, allows for the creation of a much stronger co-management plan.
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Institutional arrangements for the co-management of small-scale fisher-
ies vary in Latin America. Some of these are simple institutional arrangements, 
where fisher ś engagement is based upon and rooted within historical local move-
ments, such as the ‘Fishing Accords or Agreements’ in the Amazon (a kind of 
collective contract). Others lie under federal government domains (such as mers – 
Maritime Extractive Reserves in Brazil).

For Latin America, some additional features should be taken into account, 
although they fall beyond the fishery itself, which are their historical, economi-
cal and cultural pedigrees. In countries with a history of authoritative govern-
ments and institutions, even if democratic changes have occurred in recent times, 
authoritative institutions are often still found, carrying on top-down patterns 
of behavior. This observation applies to many institutions in Brazil, including 
the country’s environmental agencies (Begossi and Brown 2003). The history of 
the ‘Colônias de Pescadores’ in Brazil is also an illustrative example (Breton et 
al. 1996), along with examples of attempts to impose extractive reserves (mers) 
(Begossi 2006) and of institutions created by environmental agencies to ‘repre-
sent’ fishers (the aremac in mer of Arraial do Cabo, Seixas et al. 2009). Other 
top-down practices include areas that were closed to fishing (artisanal fishers) by 
government environmental agencies, as occurred in islands of Ilha Grande Bay 
in Brazil (Begossi et al. 2010), and as well conflicts observed in southern coastal 
Brazil (Kalikovsky and Satterfield 2004). For more information, a comparative 
analysis on extractive reserves and sustainable development reserves in Brazil is 
available in Lopes et al. (2008).

Corruption and bribery also disrupt any process of development, govern-
ance and management. An illustrative case is presented in a study of communi-
ty-based management in Venezuela (Zannetell and Knutt 2002), which can be 
generalized to Latin America, and includes the difficulties in dealing with regula-
tory credibility due to corruption at higher levels of the institutions. The question 
of legitimacy emerges: how can real co-management develop without legitimate 
institutions and processes? Pinkerton and John (2008) analyze how a legitimate 
system can be developed, giving examples at different stages of the process and 
taking into account historical, institutional, and political features at the local level, 
not just the characteristics of the fisheries themselves. Unfortunately, a few cases 
in Latin America could be considered as the outcome of legitimate processes; the 
main reason for that is not strictly tied to fisheries, but to the general behavior 
found within institutions, especially governmental institutions that still carry 
within past autocratic behaviors.

The cost of changing institutions, or creating emergency institutions, 
should also be considered (de Castro 2002). This prompts a general consideration 
of transaction costs, such as the cost of information, bargains, enforcing rules, 
collective action, and more, all of which should be considered (Hanna 2003). Dif-
ferences in legitimacy, both in the process of emerging institutions and in the 
process of the practice of co-management, can led to differences in transaction 
costs, as shown by Begossi (2006) in Brazil. For example, failing to consider pre-
existing local rules in a fishery can increase transaction costs and reduce legiti-
macy.
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Discussion

Tackling fishery management has some peculiarities that should be taken into 
account in countries where there are no baselines and no temporal data available, 
which applies for most Latin American countries. Those peculiarities are how to 
detect overfishing, the lack of historical data and the lack of information on tropi-
cal species. Other aspect to be considered here is how to analyze Latin America 
cases in direct comparison with the current models of co-management, specifi-
cally adaptive management, ecosystem approach, local knowledge, and protected 
areas (following Ruddle and Hickey 2000).

Problems Associated with Management: The Problem in Detecting Overfishing
The difficulties in detecting overfishing or even a decrease in catch production are 
complex, especially in places where there are no historical data, or an absence of 
data collection at regular intervals, preventing temporal comparisons. If in other 
fisheries there are ‘shifting baselines’ (Pauly 1995), there are often no baselines 
at all, or even data that permit comparative analysis of stock levels for small-scale 
tropical fisheries in Latin America. Information from other sources needs to be 
considered. Pauly (1995) pointed out the necessity of developing frameworks in or-
der to incorporate earlier knowledge, or historical data on fish production. Johan-
nes et al. (2000) observed also that fishers could provide key information concern-
ing environmental clues, as well as the levels of fish production. At a disciplinary 
level, ethnobiology and human ecology attempt to incorporate local fisher knowl-
edge of a variety of ecological and biological factors pertaining to small-scale fish-
eries with scientific understandings (Lopes and Begossi 2009; Silvano et al. 2009). 
Such local ecological knowledge (lek) includes the knowledge fishers have of the 
ecology of fish in both freshwater and marine systems, as already shown in several 
studies within Brazilian small-scale fisheries along the Atlantic Forest coast and 
in riverine areas (Begossi 2008; Begossi and Silvano 2008; Silvano 2004; Silvano 
et al. 2006, 2008; Silvano and Begossi 2002, 2005). Details on the terms linked to 
‘ecological knowledge’ are found in Berkes (2008).

For some fisheries, such as for Amazonian rivers, some data on landed 
catches have been collected in detail (Bailey and Petrere 1989; Petrere 1989; Bar-
them and Goulding 1997; MacCord et al. 2007; Ruffino 2004), but only scarce 
information is available for many coastal environments, where many small-scale 
fisheries are located in Latin America. In addition to local knowledge (lek) that 
can be recorded from fishers, other important indicators can be obtained through 
interviews with fishers, as follows:
a)	 Recall of information from older fishers, to produce historical data on fisher-

ies;
b)	 Increasing use of marine space, indicating an increased level of effort within 

a small-scale fishery. Such changes were observed by Berkes et al. (2006). As 
observed by those authors, such an increase in effort level can also occur when 
a fishery changes from local to export production;

c)	 Observations of changes in target species: for example, the ‘fishing down the 
food web’ effect (Pauly et al. 1998) could be highlighted when a change occurs 
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in a small-scale fishery that has a carnivorous target (such as groupers or snap-
pers, for example) and moves to a target that is an invertebrate-eater or a spe-
cies from a lower trophic level (such croakers, or porgies, for example). If such 
a change in target species is observed in a small-scale fishery, it might indicate 
overfishing. It is important to note that even artisanal fisheries can impact 
species with slow maturation (such as groupers); such impacts were observed 
in six Caribbean islands, among other sites studied (Pinnegar and Engelhard 
2007);

d)	 Observations on the change of the size of species (‘size-at-age’), or on the age 
of maturation (‘size-at-maturation’) (Law 2000) can also give clues on the level 
of stress within a small-scale fishery. For example, after interviewing 413 arti-
sanal, small-scale fishers at the Ilha Grande Bay, in the coast of Rio de Janeiro 
State, respondents noted the decreased size of important local economic spe-
cies, such as grouper (Begossi et al. 2010; Oliveira 2010); and

e)	 Observations on the increased quantity of a lower trophic level species can also 
be indicative of the changing stock of predators, which are often the target 
species of small-scale fisheries (very often the expensive, ‘first quality species’, 
Begossi and Richerson, 1992). Such observations were also reported by the 
fishers of Ilha Grande Bay (Begossi et al. 2010; Oliveira 2010).

The importance of the local knowledge of fishers cannot be neglected, and it 
should be incorporated in fishery studies because it serves as an indicator of the 
healthiness of the fishery at the stock level.

Inserting Latin American Experiences in Current Models of Co-Management
Tropical fisheries, especially small-scale fisheries, differ in a variety of ways from 
their counterparts in temperate areas. Kurien (2001) compared the ‘temperate-
minority’ world to the ‘tropical-majority’ world in several aspects, suggesting re-
definitions in concepts and analysis, such as on definition of community, on mar-
ket interactions, on the role of the state, among others. Ruddle (2007) observed 
that resources and technology, among other variables, interact differently with the 
ecosystems of the two disparate environments. For tropical small-scale fisheries, 
the author points out several features, including the limitation of fish to inshore 
areas, socially-determined fishing areas, the numerous and dispersed nature of 
fishing communities, the fisheries’ biological and technical complexity, the limit-
ed employment opportunities, and the presence of local territories, among others. 
Such features are well observed in Latin America; for example, many examples 
can be recalled from Brazil, such as fishing territories, the complex extraction of 
multi-level resources using a variety of gear and techniques, and the geographi-
cal dispersion of fisheries (Begossi 2006; Begossi et al. 2004; Diegues 2005). How 
these variables can be associated with the current models of co-management de-
serves some thought. Models of co-management vary, and the paradigms imple-
mented in known processes have been deeply analyzed by Ruddle and Hickey 
(2008), suggesting some models and considerations (see also Rojas 2009):

1)	 Adaptive Management: a ‘learning-by-doing’ approach that takes into account 
the uncertainties and complexities of the environment, evolving as adaptive 
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co-management (Berkes 2009). For an analysis of the insertion of adaptive 
management into co-management processes, see Berkes (2007). According to 
Ruddle and Hickey (2008), Adaptive Management has been widely applied in 
the Pacific and is well suited for nearshore fisheries where cooperative man-
agement or data-less management is a possible approach. Johannes (2002) 
gives examples of community-based management in many Pacific islands and 
areas, which can be seen as a form of adaptive management. For an analysis 
of integrating co-management processes and Adaptive Management in Latin 
America, see i) McConney et al. (2007) for Barbados coastal pelagic fish and 
sea urchins; ii) the Grenada beach seine fishery; and iii) Belize protected areas.

2)	 Ecosystem Approach: as noted by Ruddle and Hickey (2008), it was adopted 
in 2000 by the Convention on Biological Diversity. This approach integrates 
a variety of other approaches, as it focuses on the biological organization, 
structure, processes, functions of and interactions among organisms and 
their environment, including humans and diversity as part of the ecosystem; 
benefit-sharing and adaptive management are important aspects of this ap-
proach. McGrath et al. (2008) present a study based on this approach for the 
Amazon floodplain (‘várzea’), where economic activities of the households are 
integrated within the economical and historical context of the region towards 
the co-management system of the fishing agreements.

3)	 The Local Knowledge approach: considered to be empirically-based and prac-
tically oriented, this approach is not a sufficient management process on its 
own, but supports the development of indicators, moving towards adaptive 
management (Ruddle and Hickey 2008). It has been widely applied in the Pa-
cific (Aswani and Hamilton 2004), and the organization of such local knowl-
edge towards management processes can be extremely useful, as shown by 
several studies of small-scale coastal fisheries in Brazil (Begossi et al. 2004, 
2006; Silvano et al. 2006, 2009, 2009a).

4)	 Protected Areas: according to Ruddle and Hickey (2008), those areas emerged 
from the Convention on Biological Diversity, the World Summit on Sustainable 
Development, and the World Parks Congress. Frequently, government environ-
mental agencies in Latin America have based their environmental agendas on 
creating protected areas through top-down approaches, excluding the local pop-
ulation from either the management process or the areas themselves. Top-down 
approaches are exemplified by the Marine Reserves in Santa Lucia (Pomeroy 
2003) and in Brazil (Begossi and Brown 2003). Diegues (1999) observed in Brazil 
that top-down models that caused the displacement of traditional populations 
were additional causes for the impoverishment of local people. Even recently, 
governmental agencies implemented an old decree (nº 98.864, January 23, 1990) 
that forbade fishing activities around many islands of Grande Bay, Brazil, even 
for small-scale, artisanal local fishers, disrupting their ability to obtain resourc-
es for consumption and sale (Begossi et al. 2010).
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Concluding Remarks: Methods and Perspectives

In order to deal with the variables that affect local people and the use of resources 
within artisanal, small-scale fisheries, and to employ those variables as tools for 
management, we have been using a method that includes four key aspects as 
a basic template for approaching small-scale communities in both Amazon river-
ine fisheries and in the coastal communities of the Atlantic Forest (Begossi 2008, 
Begossi et al. 2004, 2009). Four main steps to collect data on small-scale fisheries 
permits to subsidize knowledge on the variables described earlier in this study 
(geographic dispersion, local rules, lack of data, local ecological knowledge, and 
poverty and social needs), as follows (Begossi 2008):

1)	 The use of fishery resources: besides the use of aquatic resources, the use of 
plants and game, along with the techniques used to obtain resources; prefer-
ences and taboos relating to resources, among others (Hanazaki et al. 2007; 
Begossi et al. 2004).

2)	 The use of the aquatic space, such as fishing areas (Begossi 2006).
3)	 Fisher behavior, and information regarding their decision-making processes, 

such as where to fish, what to consume and what to sell. One of the tools for 
understanding this dynamic is optimal foraging theory (Begossi et al. 2009a)

4)	 The knowledge fishers have of local species’ biology and ecology, such as the 
ethnotaxonomy, ethnobiology, and ethnoecology of fish (Begossi and Silvano 
2008; Begossi et al. 2008).

The four aspects mentioned address the interactions of fishers and resources; 
we then add information on the community’s historical context and livelihood 
processes, including these in a household dynamics analysis. For the historical 
context, when we compare the trajectories of inhabitants of the Atlantic Forest 
coast (the Caiçaras) and the inhabitants of the riverine areas of the Amazon (the 
Caboclos), we find some similar and some divergent aspects, leading to different 
outcomes for co-management processes. The similar contextual aspects include 
the high biodiversity of terrestrial and aquatic environments (riverine or coastal), 
their descent from native Indians and Portuguese colonizers, a similar cultural 
background, a dependence upon artisanal fishing for subsistence and for the 
regional market trade, using artisanal fishing technologies including dugout or 
motor canoes and small boats, as well as range of gear types from hooks and lines 
to set gillnets and a variety of different traps. When there are no restrictions, often 
from environmental agencies, Caiçaras and Caboclos still maintain small plots for 
the cultivation of Manihot esculenta (manioc), through swidden cultivation; plants 
and other terrestrial resources are gathered from the forest, including medicinal 
plants and game. Currently, both Caiçaras and Caboclos have been affected by very 
restrictive circumstances given by environmental agencies, industries, and tour-
ism-related activities, in addition to agricultural pressure from major landowners 
in the north (Begossi 2004).

Caiçaras and Caboclos differ in regard to the historical processes related to 
their grass-roots movements (Begossi 1998). Along the Atlantic Forest coast no 
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strong grass-roots movements occurred, and religious influences came from Pen-
tecostal churches. In contrast, among the small-scale fishers in the Amazon, there 
were the Rubber-tapper ś movements, political organizations and, as a religious 
counterpart, Liberation Theology via the ‘Pastoral da Terra’. Movements concern-
ing the conservation of lakes in the Amazon began during the eighties and were 
carried out through local, pre-existing institutions of rubber-tappers and fishers, 
among others; these initial measures paved the way for the development of the 
Extractive Reserve of Mamirauá, as well as the fishing agreements or accords of 
the Amazon (Lima 1999; de Castro 2002; de Castro and McGrath 2001).

One Question Remains: How can Conservation be Attractive to the Poor?

Facing the context in which there are several restrictive aspects for the livelihoods 
of small-scale artisanal fishers, including the coastal Caiçaras of the Atlantic For-
est and the riverine Caboclos of the Amazon, some thoughts can be useful:
a) Are economic models of optimization and their trade-offs sufficient to detect 
the costs and benefits of conservation to small-scale fisheries? In that regard, 
how can we deal with excludability and subtractability of the managed resources 
in relation to local livelihoods?
b) Are tacs (‘Termo de Ajuste de Conduta’ – Terms of Adjustment of Conducts)6 
as applied to small-scale communities (McGrath et al. 2008) sufficient to 
improve living conditions and to be attractive to fishers?

The experience of the Development Sustainable Reserve of Mamirauá 
(Padoch et al. 1999) tells us something about linkages among co-management, 
livelihood processes and improved living conditions. Further exploration of these 
connections can be a basis in order to expand conservation processes to include 
livelihoods and the multi-level activities that occur in the high biodiversity envi-
ronments that are widespread in Latin America.

In order to make co-management feasible in tropical countries, a higher 
degree of legitimacy should be obtained, even if it increases the transaction costs 
of the co-management system. One of the roads towards increasing credibility 
between co-managers is through a dialogue between those with scientific and 
local knowledge. This dialogue would not solve the credibility problem between 
governmental agencies and fishers, but would help improve the local manage-
ment of the resources.

Finally, for the cases shown in this study, we notice that in spite of a local 
heterogeneity of data and of local processes, at least three aspects are common 
to Latin American small-scale artisanal fisheries. These aspects refer to the lo-
cal level context of the small scale fishing communities as resource users, their 
geographic dispersion, and the scarce data available on resources. The necessity 
to embody local fishers into management processes, including their empirical 
knowledge on the local natural resources (Local Ecological knowledge), is urgent 
in the management processes in Latin America, as well as the organization of a 
systematic data collection at landing points, which could be done with the help 
of local fishers. Such data are important in order to detect temporal and spatial 
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changes, as well as to monitor the local fisheries. Management is, however, a lo-
cal process, and local features, such as their ecological, economical, cultural, and 
historical contexts explain the heterogeneity found in the outcomes within the 
management of Latin American fisheries.
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Notes

1	 Presented at mare Conference 2009: Revision: January 05, 2010. I am grateful for the 
kind invitation from mare for this keynote, along with their support; unicamp for partial 
support of the trip to Amsterdam; cnpq, Brazil, for a productivity scholarship. I wish 
to thank P.F. Lopes for sending me some related publications, and Benjamin Blount for 
a detailed revision and helpful suggestions on earlier drafts.

2	 After Begossi (2002) and Begossi and Brown (2003). Co-management includes pre-
starting systems, such as from local informal rulers to co-management processes.

3	 cns (National Council of Rubber Tappers): Conselho Nacional dos Seringueiros, asareaj 
(Association of rubber-tappers and agricultors of the Upper Juruá): Associação dos 
Seringueiros e Agricultores da Reserva Extrativista do Alto Juruá)

4	 Countries were fao (or other bilateral agreements or institutions) developed data 
collecting efforts on small-scale fisheries have more available sets of data, but lack of data 
exist especially for small-scale fisheries; even national enterprises for research and data 
collection started late in the 20th century (see Aguerro 1991 for Pacific coastal fisheries , 
and Copescal/Fao 2008 for continental fisheries.).

5	 In fact, Salas et al. (2007) studied coastal fisheries, and the case mentioned, Mamirauá, 
is a riverine (continental) fishery.

6	 tacs, or (‘Termo de Ajuste de Conduta’ – Terms of Adjustment of Conducts) are 
compensatory mechanisms by which industries or other enterprises that impact the 
environment may ‘compensate’ by promoting environmental management. One form 
of compensation is to give support to local organizations that promote co-management 
processes.
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