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INTRODUCTION

Studies of culture-environment relations in fishing societies have a long, productive history in anthropological inquiry, ethno-history, and human ecology.   Comparing culture history in fishing societies offers useful insights and perspectives on climate change dynamics and how local communities are reckoning with it and developing systems of orientation that shape their logistic preoccupations, settlement patterns and household decision priorities.  While much more extensive spatial scales are necessary for more conclusive climate change predictions today, to draw meaningful overviews and conclusions about global trends, it is critical not to lose sight of local fishing communities and what may be learned by emphasizing what is known to happen in ‘culturally meaningful’ habitats and geographic scales, and in some cases time horizons of continuous settlement in fixed locations for thousands of years. 

Rather than relying solely on global science meta-databases and GIS systems to predict the ecological future (specialized knowledge still mostly possessed by university researchers and a limited number of financially powerful, elite information management institutions) there are very diverse local knowledge systems that merit more access and consideration in designing conservation and sustainable resource use policy.  Cases presented in this paper compare the cyclical roots of climate trends at local levels on the Brazilian Northeast coast and in western Oceania, places where I have fieldwork experience with indigenous maritime groups and artisanal small-scale fishing communities.   Alternative environmental policies may be required for such areas outside the mainstream global warming debates now focusing on developing industrial countries with large urban populations.   Note this does not rule out developing countries (Africa now has a larger urban population than North America and 25% of the world’s fastest growing cities).
Before rushing to explore potential to invest in trade in carbon markets, a central issue at the ICREI 7th International Conference, we need to ask ourselves: are we seriously on the verge of abrupt and unprecedented, human-induced, rapid, climate change that is destined to change virtually every biome on the planet?   Are we all about to become climate change refugees?  In terms of susceptibility to deleterious weather changes from global warming driven by greenhouse gas increases there are notable differences in geographic risk. Micronesian atolls, on the one hand, are highly vulnerable to king tides, storm surges, and droughts, as they have been, periodically, throughout history.  Similarly, one can point to considerable stretches of continents that have been or are presently subject to drought dynamics adverse to human populations (illustrated by dramatic phases of droughts documented for parts of Australia, Brazil, Africa, North America, etc.).  

The cultural diversity represented by indigenous coastal societies and artisanal fishing peoples has a small carbon footprint and their contribution to global warming is minimal to negligible–yet they can help broaden time scales and enlarge the biogeographic baseline for interpreting climate change impacts and directions through societies with longitudinal knowledge of how to adapt to marginal areas and harsh climates.   Whereas the earth’s climate may have remained relatively stable for the past 1000 years, the lens of human history being used to make greenhouse gas emissions assessments about what the future will be like is a actually very thin—roughly the past 100-150 years. The archaeological record also shows that climate change occurs unevenly in micro-environments, and is not uniformly distributed.  Many fishery demise events can be attributable to causes other than global warming which create hardships for communities—over fishing, pollution from land economies, coastal plantations, high impact tourism, unsustainable commercial aquaculture, and lack of enforceable and effective institutional governance structures for integrated coastal zone management.

Numerous tropical chronically impoverished (rural) littoral communities and sparsely settled territories are being targeted by conservation groups, governments, and timber companies for the wrong reasons.  National policies to convert subsistence economies and resources to biofuel production, for example, are not likely to promote ecological stability by curtailing greenhouse gas reduction, or to improve social mobility.   Centralized regulatory efforts required to reduce global warming will have predictable political and social costs among the coastal poor.  There are significant cultural values at stake, particularly preserving strengths and advantages of community versatility to adapt to climate change through economic diversification strategies (e.g. relying on social capital, non-market economies, cooperation, and sharing).  In some maritime cultures, these practices have a long evolution. 

There is a property rights, social justice solution in this case – one that lies in defending communal rights to land and sea territories with provisions that they cannot be sold.  However, higher-order coordinating frameworks need to be fortified to recognize and protect communal property at spatially manageable scales – essentially community scales:  scales that  people can identify and  to which they can relate.   Defining ‘ecoregions,’ conceiving of ecosystem-based fisheries, expanding marine protected area networks, and integrated coastal management, however meaningful these approaches are in terms of capturing the complexity of biological processes, spanning the land-sea interface, they are arguably too abstract and costly to implement at this stage in poor coastal countries in the developing world. 

The study of how rapid or abrupt climate change happens is still is in its infancy. While new data are published every month, the paleo record is still frustratingly incomplete. As definitions of abrupt change are being refined, scientists continue to pose hypotheses regarding mechanisms, but only a few of these mechanisms have been tested using climate models. Even for one of the best known abrupt change events, the Younger Dryas about 11,000 years ago, neither the global extent of temperature or precipitation change nor the accompanying changes in ocean circulation and atmospheric trace gases are well known. Even from the proxy data that exist, one thing is relatively certain: the climate system has changed in the past in ways that are much larger and faster than anything we have experienced in the last few centuries or estimated over the past 10,000 years.

In the Younger Dryas, after temperatures in most of the Northern Hemisphere had begun to warm from the last ice age, they rapidly returned to near-glacial conditions. After about 1,000 years, they abruptly warmed again, with temperatures in Greenland warming by eight degrees Celsius (+14°F) in a decade. By comparison, the change in the global mean annual temperature over the last 140 years has been less than 1°C, with a similar temperature 1-2°C range estimated for the entire Holocene Epoch, which is roughly the past 10,000 years.  One well-supported hypothesis is that the climate system appears to have different stable modes, and switches between them rapidly. The paleo record of the last few hundred thousand years reveals warm, interglacial times like today that persist for ten thousand years or more, and glacial times, when large ice sheets covered the northern hemisphere continents.  It is unlikely that these natural cycles and temperature shifts can be exclusively attributable to human energy dependency system outflows from increasing use of fossil fuels and rates of deforestation going on today.


Why should we consider the coast and behavior at the local level in fishing communities? At a recent IUCN-sponsored  summit in Australia (IMPAC1), one of the most outspoken proponents of marine biodiversity conservation (Norse 2005) proclaimed that the “toughest conservation sell on earth involves establishing marine protected areas (MPAs) to protect pelagic ‘hot spots’ on the high seas.”  Norse’s point, though well taken, is debatable.  Arguably, a much more formidable challenge lies closer to home shores: what can governments, international organizations, NGOs, and local communities themselves do, individually and collectively, to recognize and perpetuate the basic unity of cultural and biological diversity in tropical coastal zones?  The land-sea interface is where uncontained development pressures are currently most intense and problematic, threatening communities, their local, culturally-based livelihoods, marine and coastal aquatic habitats and resources (World Bank 2006: xiii).  The coastal zone is also where loss of maritime cultural diversity which could form the building blocks of sustainable small-scale fisheries is being most severely felt (Cordell 2003, 2006: 68-69).

A sense of the breadth, direction, and applicability of work in this area can be provided by overviews of two tropical coastal regions which geopolitically and in terms of culture history are far removed from one another:  N.E. Brazil and N. Australia  / W. Oceania.  Fishing societies in these areas are among the world’s richest, remarkable, ethnographically well-documented, repositories of culturally-based marine environmental and biodiversity knowledge.  Yet, at a glance, it might seem unlikely that these cases could have much of anything in common.  Actually, a number of interesting parallels can be pointed out in respect to the chronicles of maritime anthropology. Over 30 years ago, ethnographic studies in Brazil and W. Oceania generated exchanges and debates about the occurrence, extent, functions, and consequences of losing ‘sea tenure’ systems, productive fisheries, and associated marine environmental knowledge (see Cordell’s 1989 overview of the history of research on this topic). 

Like the Amazon, the Brazilian coast, stretching 8,000 km, is a national and international treasure. The coast has been both the engine of post-WWII industrial development and its victim.  Brazil can ill-afford the human, socio-economic and environmental costs today and into tomorrow of such an extensive, essentially unmanaged coast, susceptible to further human distress and fisheries collapse, etc. 

Coastal degradation disproportionately impacts the poor and women-headed households, in marginal rural and peri-urban areas of the Northeast, where the coast is often the last livelihood source for the poorest of the poor. Yet the coast is also home to numerous, centuries-old ‘Traditional Populations’ culturally unlike indigenous peoples, yet possessing distinct social and cultural identities perpetuated in small-scale fishing economies which could become much more efficient and productive, conceivably forming the basis and building blocks for sustainable development and biodiversity conservation along much of the coastline (provided reserve sites set aside for exclusive use of ‘Traditional Populations’ could be properly networked and scaled up).  

Yet, to date, no international conservation or development assistance donor or program has engaged in a comprehensive effort to rescue the Brazilian coast, taking steps and focusing resources (e.g. capacity-building, institutional strengthening, TA) in a ‘big picture’ framework to help improve the lives, livelihoods of  ‘Traditional Coastal Populations’ – thereby empowering these key, territorially-committed groups to help manage and protect the coastal zone.  Caicara communities, in the State of Sao Paulo for example, have sustainably used tropical forests and mangroves products for 400 years (Diegues 2000b).  

Brazil is developing an innovative, multi-use MPA system, known as Reservas Extrativistas Marinhas  (see IBAMA/CNPT 2001) or ‘marine extractive reserves’ (MER).    Set in motion in 1994, MER is slowly being transformed into reality.  MER is founded on culturally constructed ideologies about human ecological relationships with the sea that encourage social liberation and equity (see Teixeira de Andrade-Downs, 2006; Pinto da Silva 2004).  The section to follow takes up some questions about the role of culture in traditional, artisanal fishing in Brazil where coastal habitats have offered ample areas for populations migrating from the cyclical drought-plagued Northeast to colonize. This history helps shed light on the current marine ‘extractive reserve’ initiative.  

Interestingly, community-based MPA development is taking a similar path in NE Australia and elsewhere in W. Oceania, and in a number of other countries.  A comparative case overview of MPA trends in the Torres Strait indicates that culture, social resistance, and social justice movements are leading to new opportunities for valuing culture heritage in marine conservation.  The perspective emerging in this limited cross-cultural study illustrates that both indigenous and non-indigenous traditional fishing societies can and are finding valuable new applications for their knowledge in contemporary marine management and specific fisheries sustainability contexts.   Many fishers combine horticulture in the littoral zone and adjust their cropping patterns to climatic change based on drought cycles (secas) in the interior of Northeast Brazil.   Public domain coastal aquatic habitats have long provided shelter and subsistence refuge areas for sharecroppers migrating from drought-stricken plantations (fazendas) in the Northeast when they are unable to absorb new generations of workers.  
COASTAL HABITATS AND ARTISANAL FISHING AS A REFUGE FOR THE POOR IN BRAZIL’S STRATIFIED CLASS SOCIETY

It is useful to backtrack briefly to Brazil of an earlier day (late 1960’s and 1970’s), which marks a formative phase in anthropological studies of culture and fishing communities. It is worth asking whether and to what extent ideas that fueled passions for work on the borderlines of human ecology, fishing societies, and anthropology over a quarter century ago are best left to the mists of memory, or if they still might hold some validity today, and on into the future?

Fieldwork on the social and environmental impacts of a government program to boost catches by introducing monofilament nylon nets in traditional coastal fishing communities in Bahia (Cordell 1972) afforded numerous surprises and discoveries.  From studying how fishing spots are classified, where canoe fishing bosses decided to fish, and how competition and conflicts were precipitated on the fishing grounds between nylon net operators and traditional purse seiners, a pattern began to unfold of an intricate, local culturally-sanctioned system of proprietary rights to fishing spots extending over nearshore, estuarine waters, and mangrove swamps.  At the time, for lack of a better term, I called this informal, ‘homegrown’ system of fishing claims which had clear-cut rules governing territorial access, but  no formal, external legal status whatsoever to back it up,  local ‘sea tenure’ (Cordell 1973;1974).

Subsequent fieldwork in Brazil (synthesized in Diegues 1995; Begossi 2001, 2006; Begossi and Hens 2001; Robben 1989; Weigand and Lopes 2001) and in traditional fishing societies all around the world (Acheson 1981; Johannes 1978) reveals how communities frequently create their own tenure and use rights arrangements, with sophisticated inclusion-exclusion principles (sometimes deliberately at odds with official rules and policies for regulating fisheries).  

There was little hope for social justice in Brazil, and no ladder to escape from poverty in Bahia in 1970 through artisanal fishing.  Nonetheless, a kind of freedom of imagination, pride in skill, and sense of independence, even a certain nobility, was associated with being a fisherman, and fishing captains (mestres) were held in high regard within the community (Henfry 1981; Cordell 1989).  During this period, forms of culture and traditions, like sea tenure reported in ethnographic studies of fishing communities, were regarded primarily as adaptations to endemic poverty and social marginality.   

Anthropologists throughout Latin America were intent on gathering evidence to refute economic stereotypes and ‘tragedy of the commons’ scenarios (Hardin 1968), and pessimistic doctrines concerning how people tend to behave under conditions of extreme scarcity and oppression.  The social science literature of the day (dominated by ‘culture of poverty’ case studies and ‘dependency’ theorists) was widely preoccupied with dire consequences of increasing rural-urban migration.   Worsening poverty, and the plight of rapidly growing populations of peri-urban slum dwellers, in particular, was thought to be a direct result of cultural loss and breakdown, leading to social fragmentation, violence and political upheaval.  Cordell (1989), Lobo (1982), Lomnitz (1977), among others, contested these notions.

Eventually, a very different picture of the nature of culture, social organization, and behavior under conditions of poverty began to emerge in studies of fishing communities in Brazil.  Critical subsistence and resource management functions of small-scale fishing and artisanal-scale production (which may be seen, in retrospect, as harboring seeds of sustainable economies) were revealed by recording and assessing values of traditional ecological knowledge (TEK) systems, in the invisible architecture of ‘subterranean’ economies characteristic of the coastal poor and in the pivotal role of social networks (Cordell 1978), ethics of cooperation and food sharing, and informal conflict resolution methods (see Forman 1970; Kottak 1966).  

MANAGING ‘SEA COUNTRY’: THE RISE OF CULTURALLY-BASED MARINE MANAGEMENT IN N. AUSTRALIA AND W. OCEANIA

Coinciding with ethnographic studies in Brazil a number of field reports from Oceania began identifying elaborate, non-European, ethno-ecology lore of indigenous fishers, including customary marine tenure phenomena (at first presented as a kind of ethnographic anomaly, unique to the S. Pacific).  In a seminal study, Words of the Lagoon (1981) the coral reef specialist R.E. Johannes presented a compelling case that local knowledge of fish behavior, environmental classification systems, and associated lagoon tenure practices observed in Palau could be applied to enhance contemporary fisheries management. 

The Torres Strait is a gap approximately 150 kilometers wide between the Australian Continent and the island of New Guinea through which the Coral and Arafura Seas meet. During the last glacial period this continent and island were connected by a land bridge. Between 8,500 and 6,500 years ago the bridge was submerged as the polar icecaps melted and the sea level rose (Barham and Harris 1983:536). The resulting marine formation is a narrow and shallow strait, the depth of which rarely exceeds 50 meters, studded with numerous islands, islets, coral reefs and sandbanks.  Climatic changes through these many generations of human habitation did not discourage local island settlement and demonstrate a basic stability in the hunting of dugong and turtle (a continuous supply of middens in the western Torres Strait over at least 5,000 years).

As culture-ecological relationships in fishing societies began attracting attention of marine management agencies, researchers, and policy-makers in Oceania, earlier documentation and analysis of sea tenure practices in Brazil made it possible to undertake comparative studies of indigenous groups, fisheries, and marine conservation issues in N. Australia, Papua New Guinea, and the Solomon Islands (Cordell 1991c; Johannes and MacFarlane 1991).  The early 1990’s in Australia was a time when both marine conservation and Aboriginal rights were coming to the forefront, subsequently to be linked in public policy debates.  Aborigines wanted their land and sea countries back, and wanted to be centrally involved (not just relegated to another group of ‘stakeholders’), ideally with decision-making powers, over management of national parks, many of which were situated on Aboriginal lands. This volatile mix of the quest for social justice, alongside increasing marine conservation needs, provided favorable conditions for innovations—especially alternative conservation measures which would allow fisheries to recover without displacing indigenous groups inhabiting remote areas.  These events eventually led to unprecedented political alliances of Blacks and Greens, and a fusion of culture heritage, indigenous sea rights, and coastal management initiatives, in the form of government-backed ‘indigenous marine protected areas’ (Cordell 1991a, 1991b).   It is hard to imagine the politically empowered Islanders and Aborigines, whose resources also include substantial forested areas, to have interests in carbon credits without guarantees of a voice or vote in reforestation projects where they live.
A sketch of Torres Strait Islanders relationship with their marine environment  SEQ CHAPTER \h \r 1illustrates how these indigenous communities were able to represent and defend what they consider their rights and interests, and (kastom) values, and to gain increasing sovereignty in marine management through culture preservation, without becoming marginalised, dislocated, or experiencing new terms of subjugation in the processes and structures driven by the state and powerful conservation movements.

SACRED CULTURE SITES AND THE TOTEMIC ENVIRONMENT OF THE SEA

Though less celebrated than the Great Barrier Reef, Torres Strait has a distinct biogeography, including many remote, uninhabited islands, reefs, and cays, and commercially and culturally significant fisheries.  Torres Strait's indigenous Melanesian societies own and use the land and sea resources under systems of customary tenure, and their home reefs and much of the seabed are blanketed with sacred sites.   

For Torres Strait Islanders, the history of their social resistance movements and recent progress on the social justice front are reshaping conservation policies affecting indigenous homelands and resources throughout Australia.  In turn, this has opened up a political space to raise the profile for culture and sacred site management, which is helping to increase local awareness of a wide range of environmental and development impact issues. 

A common theme running through the ethnographies of both Melanesian and Aboriginal societies has to do with the origin of peoples's spiritual connections with the natural world through the creation acts of primordial beings along 'dreaming tracks,' series of linked sites, storyplaces, or songlines.  Many of these places are in remote areas of indigenous countries, places which may be 'off limits,'  or relatively inaccessible to outsiders.  Such places tend to carry various behavioral and knowledge restrictions, and in some cases can only be looked after or managed by a particular social group or individual (Cordell 1991a).

Many culture sites and storyplaces are key reference points for tracing the journeys and recounting the deeds of mythical ancestors, including their underwater travels and sea‑crossings. This knowledge reinforces peoples' sense of community, their cultural identity, their sense of time, history, coordination of traditional hunting and fishing activities, and the feeling Islanders retain of belonging to a particular island and sea area, even when they move to mainland Australia.  

 SEQ CHAPTER \h \r 1Community-led social and cultural mapping of non-European cultural landscapes can help capture and preserve the distinctively Melanesian and Aboriginal spirit and totemic geography of place, which, in turn, anchor cultural identity.  In a comparative, cross-cultural perspective, the Torres Strait experience illustrates a principle being stressed in recent studies of terrestrial and marine biodiversity in Brazil (see Diegues 2003; Begossi 2006) that cultural diversity, often perpetuated in many small, widely scattered, territorially-committed communities, opting to hold on to some of their custom ways and find new outlets and applications for their ethno-biology knowledge, can go a long way towards sustaining biological diversity.  

EMERGENCE AND DIVERSIFICATION OF CULTURALLY-BASED MARINE EXTRACTIVE RESERVES IN BRAZIL 

As in W. Oceania, over the years, in Brazil images of traditional fishers, and assessment of the values represented in their culture heritage had been changing and moving in new directions--in ways that would have seemed inconceivable in the ‘ethnographic present’ of the 1960’s and 1970’s (cf. Diegues 2000; Begossi 2001).  Mangrove swamps, long symbolizing social marginality, refuge areas for the poorest of the poor (for example, sharecroppers fleeing from drought and starvation in the backlands) and havens for descendants of escaped slaves or Quilombos (Henfry 1981; Colvin 1996) nowadays were highly prized as sites for installation of lucrative shrimp farming (LeRoy and Silvestre 2003).   Most surprising of all, though, was a distinctively Brazilian, predominantly culture heritage-centered, multi-use MPA framework, set up to preserve  and unify preservation of cultural and biological diversity:  a system of ‘Marine Extractive Reserves (MERs).  Moreover, MERs in some cases embodied still viable sea tenure customs and resource management knowledge of traditional fishers, communities many observers thought were on the verge of disappearance 30-40 years earlier.  The persistence of these cultural systems is, among other things, testament to the adaptability (and sustainability potential) of artisanal-scale production.   Begossi, in a recent research project in various Brazilian states substantiates the temporal stability of fishing spots (2006). 

For many artisanal fishers, having the option to create and participate in a MER community, which confers an exclusive communal marine resource use and access entitlement, gives segments of the coastal poor the feeling of owning something, that something is theirs even when private title to land, or secure title to a house seems forever out of reach.  Whether MER membership provides more or less security than the sea tenure systems extant in 1970 remains to be seen.  Although, as noted, in some cases, MERs are based on the vestiges of informal sea tenure spatial patterns.

MERs (or in Portuguese, Reservas Extrativistas Marinhas) are characterized by a novel community-based, sustainable use framework that incorporates both conservation and cultural preservation values. MERs vary considerably from one site to the next along the coast in respect to size, biogeographic setting, extractive puprposes, zonation, and community composition  (Pinto da Silva 2004). They are unlike other MPA approaches in several key respects. 

 Rather than being primarily biodiversity-driven, the MER framework enables communities to set up special, limited-access, protected areas with use rights and zonation based on demonstrating and maintaining collective, sociocultural, artisanal production identities, longstanding ties to coastal livelihood territories.  They may include a mixture of sustainable resource use areas and no-take zones.  Diegues (2000) maps the distribution of types of non-indigenous  ‘Traditional Populations’ indicating the extent of Brazil’s culturally diverse small-scale (artesanal) fishing societies: traditional raft, canoe, hull sailboat (saveiro), and other small-boat fishers (Jangadeiros, Caicaras, Praieras, Ribeirinhos,  Caboclos, Quilombolas).   Some of these communities and their traditional fishing grounds have been designated as MER sites.    

MERs are essentially an effort to modify and extend the concept of extractive reserves— a conservation and sustainable development framework successfully instituted in western Amazonian forest (primarily rubber-tapper) economies—to coastal aquatic and marine domains of traditional fishing communities   (CNPT, 2001; Diegues 2000, 2001).   The marine extractive reserve initiative is attractive in that it has the potential to unify and reconcile elements that all too often are seen as incompatible: traditional culture heritage and cultural resource preservation needs, sustainable local fisheries, and conservation of marine biological diversity.   

As MERs evolve, it is important to assess how well they are working, and whether, by integrating fisheries, albeit on small scales, MERs, like indigenous MPAs in Australia, offer a way to empower local communities in marine management, to create sustainable inshore fisheries, to forge a pathway out of poverty, and to build a foundation for scaling up to meet marine management challenges.
CLIMATE CHANGE:  A 21st  CENTURY “TRISTE TROPIQUE”? 
Perceptions of the sea, and properties and qualities ascribed to it, filtered through culture, language, and belief systems are remarkably variable across societies, space, and time.  This is one reason why open-minded thinking, capable of embracing a wide range of analytical and interpretive perspectives, is critical as marine conservation work goes forward.  Perhaps most, if not all, marine environments at some level can be found to be culturally shaped and constituted.  Moreover, human relationships and interactions with the sea would not (as yet) appear to be reducible to any one, over-arching, universal, social, scientific or legal interpretation.   This key point emerges in A Sea of Small Boats (Cordell 1989: 1-22) and Imagem das Aguas, (‘Image of the Waters’), a book by A.C. Diegues (2000)  that traces hard- to- fathom  changes in epistemology, perception, and contested discourses about the nature of the sea and ‘sea rights’ through periods of European history.
In 1955 Claude Levi-Strauss published a masterpiece of his travels in Brazil, Triste Tropiques. He argues for a view of human life as remarkably resilient, existing in two timelines simultaneously, the eventful one of history, and another of long cycles in which fundamental mythic patterns predominate. 

 It is unclear where cumulative atmospheric transformations leave the world, and traditional societies in particular, in the ‘post-structuralist’ era.  In an unfolding, veritable triste tropiques drama, of epic proportions, unimaginable to someone journeying in Brazil in the 1930’s?  Possibly. But maybe not. We know that coral reefs are in serious trouble from atmospheric carbon dioxide concentrations.  Yet cultural worldviews and forms of social organization (e.g. tenure and ritual systems that limit spatial access and resource exploitation) persist for centuries around the sea and reefs in many small-scale fishing traditions. Even the poorest tropical coastal peoples have potentially sustainable inshore fisheries. Socioeconomic and cultural resiliency alternatives and strategies have evolved in many ‘artisanal’ societies and settings that tend to counterbalance and spread social and environmental risks.  

Analyses developed in this paper show that cultural systems play a key role in community and regional adaptation to climate change, helping to reduce environmental stress and uncertainty. It is worthwhile considering how to strengthen cultural and community diversity, rights, and representation (traditional fishers being a case in point) in climate change debates, as this is one way that manageable social scales and equity are achieved in biodiversity conservation and other natural resource management contexts. 

Otherwise, the danger is that purely techno-scientific, often Draconian conservation measures and policies will be imposed as the only solution for environmental problems (like costly interventions now being called for to reverse the global marine crisis, instituting 20% no-take zones, and scaling up, virtually impossible to enforce, global ‘networks’ of marine protected areas). Paradoxically, such strategies may pose greater risks to sustainable livelihoods than all the hazards of climate change together, by undermining historic, cultural and community-based sources of socioeconomic resiliency, adaptability, and security in the face of environmental adversity.

For one thing, fishing communities and regulatory agencies, as never before, in Brazil, Oceania, and on many tropical shores are being challenged to work together and to take formal positions on development impacts, culture heritage, intellectual property, and conservation issues, and to create more realistic, operational definitions of what constitutes 'custom' and tradition (culture does not exist in time capsules).

 SEQ CHAPTER \h \r 1Experiences reviewed here in Brazil and Torres Strait in instituting culturally-led, community demand-driven, multi-use, MPAs offer a tantalizing, potentially workable strategy to advance marine conservation and campaigns for social justice simultaneously, concentrating on enhanced autonomy of local municipalities with fishery enclaves.  As these and similar MPA cases from other regions become more well known, and equipped with appropriate ‘tracking tools’ to help monitor their multi-purpose effectiveness, hopefully more tropical countries will be encouraged to seek alternatives and partnerships in order to support (and by all means to avoid dispossession) of traditional fishers, be they indigenous or non-indigenous, in reversing the global marine crisis.   

Our best bet to counter global warming is to consolidate gains and advances we have made in tropical coastal areas by taking advantage of the versatile marine management toolkit that is currently available (see World Bank 2006, Chapter 2, Typology).  This will help give value to local cultures and not undercut systems and entitlements of communal territorial rights which are prevalent throughout the tropics.
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