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Researchers have identified diverse, complex and interconnected socio-economic and 

environmental drivers that are leading to either losses or gains of forest cover in 

Amazonia and elsewhere in the tropics (Walker et al., 2004, Chazdon 2003, Foster and 

Rosenzweig 2003). The combination of high-resolution satellite and other geographic 

images as well as the availability of recent land-survey data are greatly helping to 

understand recent land-cover changes including instances of forest resurgence in the 

tropics (Chazdon 2003, Foster and Rosenzweig 2003, Pinedo-Vasquez et al., 2001).  

Possibly because of the difficulty of securing comparable high-quality data on changes in 

land cover from areas like Amazonia in the past, many of these transitions are presented 

without the relevant historical or cultural context, and thus the nature of these transitions 

may be misinterpreted.  In this paper, we argue that in the estuary of the Amazon River as 

well as in other long-settled parts of the Basin, current changes in forest cover or land-

cover are not unique; “transitions” to more and less forest cover have occurred in the past 

and such processes are not unidirectional.  This history of rather rapid changes in land use 

and land cover in the region can be attributed to the highly diversified and dynamic 

nature of the resource use patterns that characterize “caboclo” smallholders and local 

institutions in the Amazon estuary.  These complex patterns may stem at least in part 

from a long history of “disruption” of resource use in the Amazon due to a need respond 

to the short-term opportunities and constraints produced by global market changes, 

extreme physiographic events, and shifting government policies.  

 

We argue that smallholder adaptation to changes has long been greatly facilitated by their 

diversified and ecosystem-based forms of production, which include use and 

management of forests (both young and mature), agroforests, and agricultural fields.  

These complex patterns give caboclos both the flexibility and resilience to make change 



efficiently in space and time.  Data on the past several decades or so of land use in the 

Amazon estuary, indicate that forests, agroforests, and agricultural fields have varied 

greatly in their importance as the principal loci of production.  To show this complex 

variation we present data on resource- and land-use changes over two temporal and 

spatial scales.  To examine the pattern of frequent past changes, including past “forest 

transitions”, we assemble municipality-level production data for several sites in the 

estuary from the 1940s to the present.  We combine these data with limited air photo and 

satellite images in an attempt to reconstruct past swings in land use and forest cover. At 

another scale, we use data collected over the last ten years in the estuarine municipality of 

Mazagao, on a sample of 140 landholdings of smallholders averaging 28 ha in size.  

These data provide a finer-grained view of caboclo resource use, how resource change 

occurs in the region, and how it is manifested in land cover transitions.  Analyses of these 

data also show that highly diversified patterns of land use practiced by 140 families, 

allow them to shift from agriculture to agroforestry or forest management activities as 

well as to non-agricultural activities to adapt to the opportunities and constraints that are 

emerging from changes in markets, as well as other economic, social, policy, and 

environmental shifts. 

 

Among the findings we report are that over the last ten years, for the great majority of 

cabolcos (who represent 73% of the estuarine population) agriculture is becoming a 

subsistence activity while agroforestry and forest management has reemerged as a market 

oriented activity. As a product of changes from commercial to subsistence agriculture and 

from subsistence agroforestry and forest activities to commercial agroforestry and forest 

activities, açaí fruit and timber are becoming the main source of income for the caboclo 

families.  Within our sample we found that the area of agricultural fields has decreased 

from 2.5 ha to 0.25ha and the average area of agroforestry fields have increased from 

1.8ha to 12 ha. Similarly, the average area of managed forests have increased from 7 ha 

to 17 ha as a result that fallows were let to forests rather than converting fallows into 

agriculture fields. As a result of the expansion in of agroforestry fields and forest patches 

the landholdings of the 140 sampled families are more than 85% forested lands. Much of 

these forested lands are undergoing a transition from fallow vegetation to mature forests, 



but they are all heavily managed with the sub-canopy dominated by açaí palms and the 

canopy by timber species. We found an average of 43 timber species are managed by the 

140 families in their landholdings. The great majority of these species (27) are fast-

growing species that are sold in the local market. The remaining 16 belong to the over-

exploited highly valued mature forest timber species that are conserved by caboclos. As a 

result we see a reversal from a process of land clearing (deforestation) to a processes of 

aforestation in the estuarine area. For instance, we found a net gain in forest cover in our 

sample districts but we also find that the harvested timber has increased threefold since 

1980. Based on these findings, we show that changes in land cover in the estuarine region 

of the Amazon are the result of land-use decisions and resource allocation by caboclos 

among lands with greatly varying forest covers; none of them involve actual 

“abandonment” of extensive regions.  Forest “regrowth” is largely indicative of a change 

in the predominant manner of resource management from an agriculturally focused, to a 

forest product-focused economy.  This has occurred in the past, and neither then nor at 

present required abandonment of economic use of the lands by caboclo smallholders.  

 

Finally, we suggest that the greatest threat to estuarine environments and rural societies is 

the promotion of plantations or other single-species or large-scale models of production, 

in place of the diversified patchy, flexible (and misunderstood) practices that characterize 

“traditional” caboclo land use. These patterns may be replced by policies that offer 

simple solutions to development, whether plantations of the increasingly popular açaí 

fruit, or of emerging biofuels. The current trend of gains in land cover depends on 

whether the flexibility and resilience of land-use systems, such as the ones practiced by 

caboclos are taken into consideration in rural development and conservation initiatives 

and policies. 

 

 


