
ACT Publication No. 95-02 

Disaggregating Amazonia: A Strategy 
fo Understanding Biological and 

Cultural Diversity 

Reprinted from: Indigenous Peoples and the Future of Amazonia. 
Edited by L. Sponsel. Pp. 71-95 (1995) 

Anthropological Center for Training and Research on Global Environmental Change 
Indiana University, Student Building 331, 701 E. Kirkwood Ave., 47405-71 00, U.S.A. 

Phone: (81 2) 855-61 81, Fax: (81 2) 855-3000, Email: aa@indiana.edu, internet: www.lndiana.edu/-act 



Indigenous Peoples. 
and the Future of Amazonia 

~ n ~ ~ c o l o ~ i c a l  Anthropology 

of an Endangered World 

Edited by 

Leslie E. Sponsel 

The University of Arizona Press 
Tucson & London 

1995 

Disaggregating Amazonia 

A Strategy for  Unders tanding  Biological a n d  
Cul tura l  Diversi ty 

Emilio E Moran 

We are fortunate to be living in a period when Amazonia Is no longer a 
terra incognita, no longer a region characterized simply as green hell, or 
as paradise. Over the past several decades, an increasing number of schol- 
ars in biology, anthropology, and geography have undertaken research 
into Amazonian ecosystems and in doing so have begun to tear the veil 
that hid the reality of Amazonia: its enormous environmental and cul- 
tural diversity- a diversity that makes our statements about it always par- 
t ia l  views of the whole. 

Despite general acceptance of the great diversity that Amazonia repre- 
srnts, treatment of the region by both scholars and policy makers tends 
to aggregate the region into two broad types of landscapes: tern fimte, or 
uplands, making up 98  percent of the region, and vdnea, or floodplains, 
making up about 2 percent (e.g., Meggers 1971). Exceptions to this ten- 
tlc,~jcy incltide ~encv 'an  (1976), Schubart and Salati (1982), Vickers 
(i!)83). an<l Prance and 1-oveioy (1985). The terra firme-virzea classifica- 
t~cb~i.fa~ls to distinauish between regions in their degree of fragility and 

I . rcsilic~jce or thcir primary and secondary productivity - to name just two 
Important sets of criteria for structural and functional diversity in Amazo- 
nian ecosystems. . 

Despite the virtual explosion of research in Amazonia over the past 20 
yca.rs (Barblra-Scazzocchio 1979; Hames and Vickers 1983; Hemming 
1985: Hcrrcra and Moran 1984; Moran 1983; Prance and Lovejoy 1985; 
Salati ct al. 1984; Schmink and Wood 1984; Sioli 1984: and Wagley 1974, 
to list just a few of the edited collections that attempt to capture the rap- 
idly developing literature; see also reviews by Moran [I9821 and Sponsel 



(1986)). we arc still limited by our illability to corn1,arc resillts from onc 
sitc to another. Findings from one sitc eithcr arc viewed as generaliz- 
ahle to the entire region or arc presented as having unique, sitc-specific 
characteristics. 

Most anthropologists accept the terra firme-virzea dichotomy and 
place data from areas as ecologically different as the Xingu basin, the Rio 
Negro basin, and the central Brazilian savannas into the category of "terra 
firme adaptations" (or into the even more aggregating "lowland South 
America"). Thus, evidence from ecosystems with widely different soils, 
above-ground biomass, and water regimes i s  used to support radically 
opposing views explaining cultural evolution, village size, and population 
mobility (see Gross 1975 vs. Beckerman 1979; Harris 1977 vs. chagrin 
1968). The distinction between terra firme and vdrzea glosses over impor- 
tant differences, especially within the vast terra firme. 

Because the terra firme-virzea descriptive schcmc has been widely 
used by biological and social scientists, it has found its way into govern- 

ment policies toward the Amazon. The treatment of  the terra firme as a 
vast homogeneous region leads to policies which presume that the out- 
come of development proiects can be constant across the region. This 
became patently manifest in the planning documents for the Transama- 
zon Highway. In o~ic  document, for esamplc, proicctions wcrc madc as 
to farmers' expected grain output that did not makc allowances for vari- 
ation in soil quality, slope, and climate (Ministerio da Agricultura 1972). 
The same yield expectations were used for areas to be occupied between 
the Tocantins and Madeira rivers. Four years later, farmers' performancc 
was measured against this fixed standard, without adjustments for vari- 
able conditions (Moran 1981). 

Thc Amazon is  a very diverse region, with a multiplicity of ccosystcms 
that reflect the variable geologic history, vegetations that have been pres- 
ent, and past human uses. Alarming rates of species and cultural loss have 
taken place in recent years-and we do not even have a framework within 
which to understand the significance of the losses. Are all ecosystems of 

Amazonia equally biodiverse? Has deforestation in one area the same 
impact as in another? What i s  the evidence for prehistoric environmental 
modification? Are ecosystcrns with species dominance more "managc- 
able" or more fragile than those in which dominance i s  absent? I s  cndem- 
icity greater in some areas of Amazonia than others? If so, what are the 
implications? Have native Amazonians passively adapted to the con- 
straints of Amazonia, or have they actively modified ecosystems to mect 
their needs and, in doing so, created anthropogenic ccosystems? Thcsc 
and manv other qtlcstions like thcm suggest thctnsclves im~ncdiatcly 

when wc consider Amazonia as an area characterized by variability rather 
than by homogeneity. 

The major ;hallenge for research in ecological anthropology in Ama- 
zonia in the decade ahead is  to understand the relationship between cul- 
tural and ecological variation through time and space. Whether human 
populations have simplified ecosystem diversity or whether they are re- 
sponsible for creating some of the diversity we see today has relevance for 

\ future management efforts in the Amazon. Until we di;aggregate Ama- 
zonia we will persist in destroying its biological and cultural diversity. 

i 
Studying Human Adaptive Strategies 

The persistence of  the terra firme-virzea scheme is no accident. I t  is a 
scheme broad enough to speak across the biological and social sciences, 
allowing the integration of findings from each. Any framework that would 
hope to improve on this dichotomy must be based on criteria that are 
meaningful across a range of biological and social science disciplines. 

One approach that has been used elsewhere (Moran l979), which ad- 
dresses the varied concerns of the physical, biological, and social sciences, 
is hased on human adaptability to constraints. The study of human adap- 
tability emphasizes the plasticity of human responses. It uses a broad 
array of data that includes physiological, behavioral, and cultural adjust- 
ments to specific problems and opportunities confronted by inhabitants 
of a particular environment. This approach focuses on how human popu- 
lations, in interacting with each other and their environments, attempt to 
accommodate themselves to specific resources and situations that they 
face. As a result, the environment ceases to be either an overgeneralized 
context for human action or a determining force and becomes instead a 
constraint or opportunity to which a human population may or may not 
respond (Moran 1979:s). . , 

This approach i s  applicable to a region as diverse as Amazonia. Such an 
approach clearly identifies constraints and opportunities and the human 

responses to them. Constraints such as low biological productivity, low 
above-ground biomass, high frequency of plants with toxic secondary 
compounds, and drought-related stress require adjustments by resident 
organisms. Tables 3.1 and 3.2 illustrate the ecosystems and constraints 
and opportunities that are discussed briefly in this chapter and at greater 
length elsewhere (Moran 1990). Choosing a constraint or limiting factor 
as the basis for understanding biological and human responses allows re- 
searchers to focus on the dimensions of human action that have imme- 
diate significance for the actors, and it requires, at least initially, that a l l  
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levels- of response to the problem be considered. Both site-specific and 
aggregate data are important in answering distinct questions, but they 
may not be used as proxies for each other. 

Such a scheme, however, is  insufficient by itself. It serves as a useful 
point of departure for understanding the interrelations of people with 
their habitat. People interact at several levels and with things other than 

I 
tlic hahitat. They interact with cac.li other as individl~als and as members 
uf social groups. And whctlrcr as individuals or as ~ncmbcrs of groups, 

I 
tlisy interact also with cstcrnal forces. This latter fc>cus in rcscarth has 
hccomc increasingly important in ecological antllropology ilnd has lrccn 

i 
laheled by several investigators as "political ccolopyy" (Sheridan 1988; 
Wolf 1982). In this chaptcr I begin with a consideration of habitat diver- 
sity in Amazonia and then return to considerations of political economy, 
political ecology, and history. i 
The Major Ecosystems o f  the An~azon 

In what follows I would like to propose a framework for Amazonia that 
focuses on both constraints and opportunities and that permits finer dis- 
tinctions than are now possible using the gross dichotomy between terra 
firme and varzea. 

Vd rzea Ecosystems 

 he virzea should be disaggregated into a t  least three distinct regions- 
the upper floodplain, the lower floodplain, and the estuary. The variabil- 
ity present in this aquatic environment, however, is  much greater than 
this threefold division would imply and merits further disaggregation 
hascd oci fi~turc studies of thcse areas (seeTahlc 3.1 for a summary of the 
constraints and ppportunitics I>rcscnt in tlir flondplnin ccasystems). 

Thc rrpyarjloodplni~r is  highly variable in cnvironnlcntal charactcristics. 
dcpendillg on the Reological areas from whicll its sedilnents are derivctl. 
A recent research report on the alluvial soils of thc uppcr Amazon con- 
cludes that upper floodplain soils arc significantly diverse in chemical and 
physical properties. Soils carried hy streams with headwaters in the east- 
ern. Peruvian cordillera (e.g.. Rio Mayo) generally have both high hase 
status and pH valucs (6.5 to 8.5). Those developing in scciimcnts crcrclcd 
from tlic calcareous sedimcntary deposits of the Alrdean foothills of hotl) 
Ecuador and Peru (c.g., Rio Cashiboya) tend to be slightly acid (pl4 5.0' 
to 6.5) but present no serious chemical or mineralogical constraints. Ry 
contrast, floodplain alluvial soils originating in the eastern portion of the 
Peruvian basin (e.g., Rio Yavarf floodplain) tend to be strongly acid (pH 

Table 3.1 Amazonian Vhrzea Ecosystems: Constraints and 
Opportunities 

Estuary Lower Floodplain . Upper Floodplain -- 
Daily cycle of flooding Reduced floodplain Higher incidence of 
with the tides Fed by efluents from whitewater rivers with 
Rich nlluvial Guiana and Brazilian nutrient-rich 
deposition year-round shields sediments from Andes 
Less species-diverse, Great seasonal Meandering rivers 
greater dominance fluctuations in river creating diversity in 

Many plants of level aquatic habitats 
economic value Species-diverse, little Fish-rich vhrzea lakes 
Rich riverine and dominance More seasonal pattern 
marine fisheries Rich riverine of flooding 

resources 

Source: Moran 1990. 

4.0 to 5.0) and have levels of aluminum saturation exceeding 85 percent 
(Hoag et al. 1987:78-79). 

Thus, anthropologists will need to specify the qualities of the alluvium 
in the upper floodplain-rather than simply allude to the presence of 
alluvium-if they are to understand the constraints and opportunities 
under which a population lives. In those areas of the upper floodplain 
with high acidity, lower nutrient content, and high aluminum saturation, 
population densities tend to be lower because of lower crop productivity. 
Furley (1979) has noted that the floodplains in the Rond6nia region tend 
to be very acid hydromorphic gleys that, are pf less agricultural value than 
the high base-status soils of the terra firme of Rond6nia-an observation 
that should put everyone on guard against the common generalization 
that vhrzea soils are more fertile than terra firme soils. What is true in the 
aggregate may not be true at a finer scale of resolution and may lead one 
unwittingly to overlook differences between local areas occupied by 
populations one is studying. 

Two other constraints present in the upper floodplain that should be 
included in the analysis of human adaptability are altitude and slope. It is  
generally understood that above-ground plant biomass and productivity 
tend to decline with altitude in the rain forest, and this trend has impor- 
tant consequences for animal biomass and productivity, the efficiency of 
hunting effort, and other matters hotly debated in the anthropological 
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literature (Vickers 1984). Althouglr slope is not generally given mucli 
attention in research on lowland South America, it requires management 
to avoid soil loss.'ln the upper floodplain slope can be expected to have 
particular significance. 

On the positive side, the region is enriched by meandering rivers that 
create numerous habitats for terrestrial animals and fish. Humans in this 
region had to relocate their settlements often due to the landscape 
changes brought about by the rivers, but they rarely moved far. There is 
considerable value in remaining in a region as well endowed as this one 
(Christine Padoch, personal communication, 1990; see also Hinoka 
1986, 1989). In addition, people in the upper floodplain have maintained 
regular economic exchange relations with populations in the Andean re- 
gion that further stabilized them over time and in space. Studies in this 
region have been numerous and are sometimes better known by their 
reference to the monraria, or montane rain forests, which I will discuss 
later in this chapter. Rainfall in these areas is very high and agriculture has 
variable potential-but overall, soils have higher levels of nutrients than 
in areas of the lower Amazon. Many notable studies have been carried 
out in these areas in recent years, among them those by Vickers (1976), 
Johnson (1975, 1982, 1989). Rehrens (1986. 1989). Johnson and Behrens 
(1982). Bergman (1980). Hern (1976, 1988). and Ross (1978). 

By contrast, the lo~uer floodplain conforms better to our current image 
of the floodplain: it is characterized more by oportunities than by con- 
straints. The lower floodplain is enriched by alluvium from the high 
Andes, and its nutrient-rich rivers support large fish populations that ac- 
count for 90  percent of the fish biomass in Amadnia (Junk 1984:215). 
The major constraints in this ecosystem are the variability and unpredicta- 
bility of water levels and flooding. This unpredictability tends to require 
complex ethnoecological knowledge for predicting water levels in order 
to produce the large crop surpluses that potentially are possible. 

The lower floodplain area seems to have supported both large popula- 
tions and complex cultural systems with stratification (Myers 1989; Porro 
1989; Roosevelt 1980, 1987, 1989). The complexity of managing this 
area is-evident in the nonreeinergencc of intensive systems of agriculture 
in the lower floodplain since the depopulation events at the time of Euro- 
pean contact (Sweet 1974). The ability to predict floods, build raised 
fields. and develop fast-growing varieties of crops is an essential compo- 
nent of virrea agriculture. Our best opportunity to understand the use of 
this region lies in the intensive study of caboclo and ribmilo populations 
who have lived in this region since the demographic disaster of the seven- 

teenth and eighteenth centuries (Denevan and Padoch 1988; Hemming 
1978, 1987; Hiraoka 1986, 1989; Padoch and deJong 1989). . 

The estuary extends from the mouth of the Xingu River to Maraj6 
Island at the mouth of the Amazon. The estuary differs from the lower 
floodplain in that it is filled by oceanic tides twice daily rather than only 
once a year for several months as is the case farther upriver. This regular 
inflow leads to very different adaptive strategies and a very different ecol- 
ogy. The estuary is not particularly rich in plant biodiversity but is charac- 
terized instead by species dominance, and many of the dominant species 
are palms of economic value. This pattern is probably the result of long- 
term manipulation by human populations who realized long ago the ad- 
vantages of this region for net yield and for its location near riverine and 
oceanic aquatic resources. Fisheries in this area take advantage of both 
types of resources, and extractive activities are both high yielding and 
sustainable. 

lntensive systems of management have been documented in the estu- 
ary (Anderson and Ioris 1989; Anderson et al. .1985), notably in agrofor- 
estry management supporting up to 48 persons per square kilometer and 
giving a rate of return higher than that documented for any other region 
of Amazonia (although this may be due to proximity to the large market 
of the city of Belem). lntensive management has been possible without 
any apparent deforestation. Agriculture in the estuary is more difficult 
and less productive than is plant extraction (Anderson and Ioris 1989). 
The estuarine ecosystem resembles a system in perpetual secondary suc- 
cession owing to the frequent fall of trees and the dynamic impact of the 
aquatic environment on the landscape. 

Tern Fime Ecosystems 

At least five distinct ecosystems can be defined for the terra firme, given 
our current 'knowledge of environmental constraints: the well-drained 
savannas, the black-water basins, the vine forests, the montafia, and the 
poorly drained savannas (seeTable 3.2 for a list of constraints and opportu- 
nities offered by these ecosystems). Tt is to be hoped that other distinctive 
ecosystems will emerge as further research highlights the environments 
end adaptive responses of populations. 

Well-dmined savannas are characterized by periods of high rainfall fol- 
lowed by marked droughts during the dry seasons. Agriculture in these 
areas is constrained by extremely acid, low phosphorus soils that, when 
combined with excellent drainage and low rainfall during the growing 
season, make agriculture very uncertain and, in the absence of irrigation, 
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seen in the black-water basins is probably not found anywhere else in the 
Amazon. Loss of nutrients is minimized by a deep above-ground root mat 
(ca. 20 cm) that intercepts leaf fall and facilitates its breakdown through 
the interaction of fungi and mycorrhiza, thereby preventing loss of nutri- 
ents (Herrera et al. 1978; Stark and Jordan 19.78). Herbivory is reduced 
by the high phenol content of the leaves and the presence of.many toxic 
secondary compounds. Although total biomass is comparable in this 
white-sand-black-water ecosystem to that of other areas in Amazonia, in 
the black-water basins as.much as two-thirds of it may be below ground. 

The low above-ground biomass and extremely acid and nutrient-poor 
soils translate into very low biomass productivity of game and fish. Sioli 
(1950) described the rivers as heing of "distilled watcr purity" from the 
point of view of dissolved minerals. The inkiness of the rivers, caused by 
undecomposed organic matter and dissolved phcnols, makes fishing with 
traditional arrows and lances less effective than it is in clearer rivers. The 
spodosols found over much of this region experience fluctuating drought 
and flood merrera 1979). Because of an impermeable B-horizon in the 
soils, rainfall does not drain rapidly, causing vegetation to experience 
stress due to lack of oxygen at the roots (perhaps explaining the above- 
ground root layer), followed by severe drought stress (explaining the 
xeromorphic response of plants). 

Agriculture in these areas has been practiced primarily along small 
levees near river banks (Hill and Moran 1983) and in small patches of 
terra firme forest growing on oxisols (Clark and Uhl 1987). In the levees 
there is sufficient organic matter due to the slow decomposition resulting 
from high phenol content, but the underlying soils are extremely acid - 
sometimes in the 3.5 to 4.0 range-which limits agriculture to a few 
plants such as manioc that are adapted to such low pH and to otherwise 
toxic levels of aluminum saturation. Human populations living along 
black-water rivers tend to be widely scattered and to hold hierarchically 
structured claims to points along the river in order to control the limited 
areas of fish concentration in flooded forcsts and cataracts (Chernela 
1982; Goldman 1963; Hill and Moran 1983; Jackson 1983; Moran 1990, 
1991; .1Jhl 1980). Secondary succession is much slower than in 0 t h  
areas of Amazonia, necessitating much longer fallow periods before swid- 
den cultivation can be practiced again Whl et al. 1982). 

The upland vine forest ecosystems of terra firme arc found throughout 
tlre Amazon basin, covering nearly 100,000 km2 in thc Brazilian Amazon 
alone. Recently it has been suggested that these forests are tlre produc: of 
intentional manipi~lation by prehistoric populations (Rake 1989). This 
intcrpretation is based not only on the prcscncc of many species associa:etl 

with secondary growth and their frequent association with ceramics and 
other prehistoric archaeological material, but also on their patchy occur- 
rence in areas of high relief in the south and southeast portions of the 
basin-Rond6nia, Roraima, Amapa, and areas between the Xingu and 
Tocantins rivers (Pires and Prance 1985). These areas have sizable out- 
croppings of high base-status parent material, resulting in soils of medium 
to high fertility (alfisols), and rainfall regimes with a distinctive dry season 
of two to four months. In these forests there are a surprisingly large num- 
ber of patches of both eutrophic soils (alfisols) and anthropogenic black 
soils- term pmta do indio or term prera arqueologica (Kern 1988; Kern and 
Kampf 1989; Smith 1980). 

The rivers drain watersheds that carry clear water with moderate loads 
of minerals and have small but productive levees. Fishing is rewarding 
because of the water's optical clarity. When turbidity reduces the effec- 
tiveness of fishing during the rainy season, the surrounding forests are 
relatively rich in animal biomass because of their relatively high above- 
ground plant biomass and productivity and because of the creation of 
"edges" by the human population -areas with greater biotic diversity as a 
result of their successional quality (Bake and Gely 1989). These are the 
forests referred to by Herrera (1985) as eutrophic, compared with the 
oligotrophic rain forests of black-water watersheds. The above-ground 
root mat noted in black-water basins is almost nowhere visible here, nor 
are many other nutrient-conservation mechanisms referred to earlier. 

The marked dry period arid the prevalence of woody vines and trees 
with modest diameters (ca. 25 to 35 cm dbh) makes the clearing of these 
forests easier and their drying more effective (Moran 1981). The result is 
not only richer initial soil fertility through effective burning from year to 
year, but also longer periods of cultivation per unit of land cleared, owing 
to higher initial soil fertility and pH values closer to 5.5 to 6.0. Cultiva- 
tion periods i s  long as 10 to 15 years are technically possible before yields 
decline to SO percent of the first-year yield (Sanchez 1976). Indigenous 
people in these areas cultivated a great variety of crops, but it should be 
noted that a surprisingly high incidence of corn-based horticulturalists is 
found in these areas, in contrast to the more commonly found manioc- 
based horticulturalists that most anthropologists and geographers have 
studied (Coimbra 1989; GalvHo 1963; Moran 1990). The superior soils 
found here probably promoted a greater degree of circular settlement 
relocation to ensure continued access, and perhaps even claims, to these 
areas and to secure benefits from forest-patch management often associ-. 
ated with these areas. When fields are abandoned, secondary succession 
is much quicker in these areas-approximating 90 percent of total above- 



ground biomass within 10 years after the end of cultivation (Sanchez 
1976). 

Poorly dmined savanna are quite distinct from the well-drained savan- 
nas. In particular, poorly drained savannas are found in sizable areas of 
Bolivia's high, flat plateaus with rich soils and moderate climate and in 
areas like Maraj6 Island at the mouth of the Amazon. They are believed 

.to hc important pre-Columhian sitcs with intensive agricultural systcms. 
Detievan (1966) studied the Llanos de Moios and fot~nd ridging and 
mounding, drainage canals, and other forms of it~tcnsive management 
that probably supported relatively high populations. Today, these areas 
are the objects of mechanized agriculture by Japanese and Mennonite 
populations who si~ccessfully produce for the market as well as for their 
own subsistence. This type of ecosystem is still poorly understood hy 
ct~ltural anthropologists and geographers, despite its likely importance in 
pre-Columbian times. This lack of understanding may be due to the de- 
cline in intensive systems of production following the loss of population 
during the first century of contact and the difficulty of finding contempo- 
rary populations practicing intensive management. Archaeology remains 
one important hope for understanding these systems (Zucchi and Dene- 
van 1979). 

By the second millenium B.P. there is  evidence for prehistoric popula- 
tion in these areas, which seem to have had complex polities, perhaps 
even chiefdoms. These people made sophisticated polychrome pottery, 
used funerary urns, and gave greater emphasis to anthropomorphic figures 
in their art and symbolism (Roosevelt 1987). Some, like the Marajoaras, 
declined even before the arrival of the Europeans in the sixteenth cen- 
tury, while other populations higher up the river maintained chiefdoms 
as late as the seventeenth century before they too disappeared through 
warfare and disease. The Omagua, for example, csperienced a loss of 
population of 70 percent in the first century of contact (Porro 1989:8). 

The monrane/oesr, or montaiia, has been the focus of many ecological 
studies in anthropology (Behrens 1986, '1989; Johnson 1975, 1989; Ross 
1978; Vickers 1976, 1984). It is  a very distinctive forest from those dis- 
cussed heretofore. I t  has lower tree biomass but more epiphytes. I t  has 
noticeably lower animal biomass, evident in lower hunting yields (Vickers 
1984). Its soils are quite variable in acidity, minerals, and nutrient status. 
Human populations in these areas are constrained by the lower animal 
biomass and productivity, but the slightly higher frequency of soils of 
moderate acidity and fertility makes agriculture somewhat more produc- 
tive and certain than in the lowland forests. These populations seem to 
have had long-standing economic relations with the complex chiefdoms 

of the high Andes from prehistoric times to the present. This area s t i l l  has 
large and well-organized native populations whose expertise in dealing 
with variability along an altitudinal gradient deserves particular attention. 

Native Strategies and Political Ecology 

Paying attention to the adaptations of human populations to habitat con- 
straints should not lead us to overlook the variability in the responses of 
local populations or the impact of local social systems and external polit- 
i c a l  economic forces upon the adaptability of local populations. Contem- 
porary ecological anthropology seeks to move away from a traditional 
emphasis on local, isolated populations removed from market forces and 
toward a process-oriented ecological approach that incorporates political 
economy and historical trajectory in i t s  assessments of adaptive change 
(Ellen 1982; Lizarralde and Beckerman 1982; Moran 1984; Orlove 1980; 
Posey 1985). 

For each of the ecosystems I have disaggregated above, it i s  important 
to delve into local history, to understand the transformations in ecology 
and society that have been brought about through time. This is a task for 
the individual investigator and is as detailed in nature as i s  ecological data 
collection. Generalizations about local history are not useful even if they 
are possible. On the other hand, there are significant patterns in regional 
histories that may serve to explain, at a different level of analysis, patterns 
of contemporary resource use. In what remains of this chapter, I will offer 
some indications of the sorts of  evidence that serve to give historical 
grounding to environmental analyses of human adaptive behavior in 
Amazonian ecosystems. 

In the lower floodplain and estuary, one finds the earliest and most 
notable impact of colonial contact, fo,r the,various and numerous popula- 
tions of the region experienced the brunt of warfare, Slave raiding, and 
epidemic disease (Hemming 1978). Myers (1989) notes that the land of 
the Omagua in the sixteenth century included 23 to 34 villages strung 
along 700 km of river front from the mouth of the lower Napo to'the 
mouths of the Javarl and I ~ i 4  rivers. Some of these villages had up to 8,000 
inhabitants (Porro 1989). These large populations, like many others, were 
reduced by more than 70 percent within the first hundred years of con- 
tact, leading to a loss in capacity to sustain complex polities and, no less 
important to us, the complex systems of resource management that made 
those large populations possible. 

In order to understand the potentials of the lower floodplain and the 
estuary, it will be increasingly necessary to delve into the colonial archives 
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climate, especially in tlie hydrologic cycle. Advocate of udcbt-for-naturc" 
swaps have suggested that indigenous people might be paid to manage 
the forests as further insurance against the destruction of vegetation. 

What I said above about terra firme forests does not apply to the areas 
of terra firme covered by upland vine forests. These areas show evidence 
of previous occupation, often have soils of medium to high quality, and 
support a greater density of plants of economic interest. These areas, 
cspecially those with alfisols, should become the spccial objects of inten- 
sivc agricultural management. Undcr no circumstmces sllould they hc 
put into pasture or into production that is riot of high food and commer- 
cial value. Patches of alfisols could be managed with annual crops along- 
side the agroforestry management of patches of oxisols and ultisols in  
closc proximity. Doing so would allow for hoth diversity of production 
and a hctter tit hctwcen resources and their use. This is clearly thc cosc in 
arcas of Rond6nia lnanagcd by thc Surui Indians, who cultivatcd corn on 
thc alfisols while developing groves of babapi palm on the poorer soils 
near settlcments (Carlos Coimbra, personal communication, 1989). 

Additional Trends and Research Priorities 

In addition to these dimensions of ecosystem use, one must perforce 
explore the impact of demography. The demographic changes experi- 
enced by native Amazonians are influenced by external ideologies. The 
ideology of Christian missionaries, for example, often emphasizes the 
noncontrol of fertility. Such an emphasis may not be entirely negative, 
considering the high rates of mortality that accompany the first one or 
two generations of permanent contact between indigenous people and 
Wcster~~ers. A policy emphasizing maximization of hirths would in all 
likelihood allow thc population to regain its orifiinal size faster than a 
policy aimed at reducing fertility. Rut in time a policy tlrnt  encourages 
reproduction will lead to rates of growth beyond the carrying capacity of 
native landholdings and, accordingly, to outmigration and merging with 
thc urban poor. The sometimes conflicting relationship between mission- 
arics and anthropologists has limited the controlled stt~dy of the impact 
of particular religious ideologies on the hioloRical survival and adiustmcnt 
'of native Amazotrians-and of whether the pcipulation, nftcr hiolog~ral 
adjustment, begins to modify the ideologies promoted by missionar~cs. 

What all this suggests about research on human adaptability is that 
understanding demographic change, particularly at the level of house- 
holds and villages, is a sine qua non for understanding how populations 
respond to epidemiological changes at the lwel of the social group-in 

addition to the already mentioned concern with epidemiology per se, 
that is, changes in disease prevalence. Disease, depopulation, and mis- 
sionization affect the entire village population, as well as household units 
and individuals. 

In addition, a number of external forces affect the very existence of 
social groups as distinct territorial units-especially control over land, 
monetization, and the incorporation of Amazonia inta the world eco. 
nomic system. What has perhaps been missing in anthropological studies 
has been an effective way of linking these considerations of political econ- 
omy and political ecology to issues of ecosystem structure, function, and 
management. 

For example, very little research has been done that might help us 
understand the appropriate size of reservations if they are to provide suf- 
ficient land to permit both biological and cultural survival. This lack of 
research has been a serious deficiency in' designing reserves for the Yano- 
mami (c.g., Ramos and Taylor 1979). The oversight is all the more remark- 
able given that research is currently under way to establish the "minimum 
critical size of ecosystems" in the Amazon (Lovejoy et al. 1983), but 
unfortunately, this research, or its equivalent, fails to consider the role of 
human communities in ecosystems. The knowledge possessed by native 
peoples could very well inform scientists not only about how to preserve 
the environment but also about how to exploit it-at a time when the pro- 
tective functions of the forest in the carbon cycle need to be understood 
and incorporated into our responses to the dangers of global warming. 

The impact of monetization has been noted frequently, but rarely has 
it been studied as a central focus. The transformation of relatively autono- 
mous societies engaged in long-distance exchange into societies trading on 
the basis of a common currency is a major readjustment. Monetization has 
Ixen associated with the demise of wo,rk p~rties, with the individualiza- 
tion of work effort, and with changes in rules of reciprocity and marriage. 
Such changes are not necessarily negative, but they lead to a transforma- 
tion of societies sensitive to local environmental change into societies 
sensitive to terms of trade. Moreover, indigenous people often find them- 
selves in unfavorable positions in exchanges due to their peripheral posi- 
tions in national economies. 

During periods of change there is enormous potential for environmen- 
tal destruction. The current period of change may take several generations 
and can be seen throughout most countries of the world today as people 
pay greater attention to the generation of foreign exchange, to capital 
accumulation, and to international markets than to the stability and long- 
term productivity of their renewable resources. 



Anthropology nccds to cngagc tllc prcjhlcms nf cnntcmpornry socictics 
and assist in  sustainable development. Anthropologists need to join native 
Amazonians in legalizing their claims to landsand alerting the population 
to the complexities o f  a money-based economy. A direct intervention in 
the educational process that is sensitive to the cultural values o f  native 
Amazonians and that makes them knowledgeable about the imperfec- 
tions o f  the world economic system should provide them'with the ability 
to adjust to monetization in  their own reflexive terms, rather than naively 
join the trend without recognizing the costs that it implies i n  autonomy 
and the quality o f  social relations. 

The incorporation of  previously autonomous populations into larger 
systems requires major adjustments. When such incorporation occurs 
quickly and when states are themselves dependent on world economic 
forces, the ability o f  local systems to maintain stable characteristics has 
proven time and again to be vcry limited. Herein lies one o f  the great 
challenges for research in  anthropology and development i n  contempo- 
rary Amazonia. Can systems o f  social relations be conceived that permit 
a degree o f  local autonomy over production, consumption, distribution, 
and ethnic identity, yet allow local populations to participate in the 
health, education, and economic gains made possible by "development"? 
O n  the whole, i t  i s  evidcnt that a vast number of the peoples o f  theThird 
World have shared inequitably in  the aggregate gains o f  development. O f  
these, native Amazonians have been among those benefiting the least. 
Changing the terms of  exchange and the degree o f  participation in such 
a way that greater work leads to greater social benefit remains a challenge 
to the imagination o f  each and every one o f  us. I t  i s  a challenge that we 
must meet: in the balance hangs the fate o f  one o f  the richest biological 
regions on earth, the fate o f  hundreds o f  distinct societies, and perhaps 
our own future. 

Acknowledgments 

I thank Leslie Sponscl for vcry useful and dctailcd comments on an earlier drah 
of thfs chapter. Earlier versions were presented as papers a t  an international work- 
shop on "Origins. Adaptations, and Biological Diversity of Native Amazonians" in 
Belern, Pard, Brazil, on May 24-27, 1988, and a t  a symposium at the annual 
meeting of the American Anthropological Association in November I987 in Chi- 
cago, Illinois. Revisions were undertaken while I was a John Simon Guggenheim 
Memorial Foitndation Fellow and a Fellow of the Institute for Advanccd Study at  

Indiana University (1989-90). 1 thank these organizations for the time they gave 

mc to tlcvelop my ideas. They should not be held responsible for the views ex- 
pressed herein. ' 

References Cited 

Anderson, A., and E. M. Ioris 
1989 Tlre Logic of Extraction: Resource Managemect and Income Genera- 

tion by Extractive Producers in the Amazon Estuary. Paper presented a t  
a conference on "Traditional Resource Use in Neotropical Forests," 
Gainesville, Florida. 

Anderson, A., and D. Posey 
1985 Manejo de cerrado pelos indios Kayap6. Bolerim do Museu Pamense 

Emilio Goeldi, Botinica 2(1):77-98. 
Anderson, A., et al. 
1985 Um sistema agroflorestal na vhrzea do estuario amazonico. Acta 

Amaz6nica 15(1-2, suppl.):195-224. 
Balee, W. 
1989 The Culture of Amazonian Forests. Advances in Economic Borany 

7:l-21. 
Bake, W., and A. Gely 
1989 Managed Forest Succession in Amazonia: The Ka'apor Case. Advances 

in Economic Borany 7: 129-58. 
~arbira-Scazzocchio, E 
1979 Land, People and Planning in Contemporary Amazonia. Cambridge 

University, Centre for Latin American Studies. 
Beckerman, S. 
1979 The Abundance of Protein in Amazonia: A Reply to Gross. American . 

Anrhmpologisr 81 533-60. 
Behrens, C. 
1986 The Cultural Ecology of Dietary Change Accompanying Cjanging 

!r; r! Activity Patterns Among the Shi@bo. Human Ecology 14:367-95. 
1989 The Scientific Basis for Shipibo Soil Classification and Land Use. Am@ 

t ican Anrhmpologisr 91 :83-100. 
Bergman, R. W. 
1980 Amazon Economics: The Simplicity ojShipibo Indian Wealth. Dell Plain 

Latin American Studies, no. 6. Syracuse University, Department of 
Geography. 

Chagnon, N. 
1968 Yanomamo: The Fiene People. New York: Holt, Rinehart and Winston. 
Chernela, J. 
1982 Indigenous Forest and Fish Management in the VaupCs Basin of Brazil. 

Culruml Survival Quanerly 6(2): 17- 18. 



1983 Hierarchy and Eco~iomy of the Uanano Spcaking Pcoplcsof tlrc Middlc 
Vaupts Basin. Ph.D. dissertation. Department of Anthropology. Colt~m- 
bia University. 

Clark, K.,  slid C. Uhl 
I987 Farming, Fishing, and Rrc il l  the History of the Upper Rio Negro Region 

of Venezuela. Human Ecology 15: 1-26. 
Coimbra, C., Jr. 
1989 From Shifting Cultivation to Coffee Farming: The Impact of change on 

the Health and Ecology of the Surui Indians of the Brazilian Amazon. 
Ph.D. dissertation, Department of Anthropology, Indiana University. 

Denevan, W. 
1966 The Ahoriginal Cultural Geography of the [.lanos de Mojos. Rerkcley: 

University of California Publications. 
1976 The Aboriginal Population ofAmazonia. In The Natiue Population ofthe 

Americas Befon 1492, edited by W. Denevan. Madison: University of 
Wisconsin Press. 

Denevan, W., and C. Padoch, eds. 
1988 S~oidden.Fallo~t~ Agtofiwstty in the Peruvian Amazon. Monograph no. 5. 

New York: New York Rotanical Garden. 

Ellcn. R .  
1982 E~~l~irntt~ne~rt. S~tbsisrrnc~n~~A S.vsren~. Camhridgr: Cnrnhridgc (hiversity 

Press. 

Furley. I? 
1979 Development Planning in Rond6nia based on Naturally-Renewah Sur- 

veys. In Lnnd, PeopltnnA Plnnningin Contemporay Amozonia. editcd hy 
E Rarhira-Scazzocchio, pp. 37-45. Cambridge University, Centrc for 
L.ntin American Studies. 

Galvio. E. 
1959 Acultura(30 indigena no Rio Negro. Boletim do M~cseu P~raense Emilio 

Goeldi, Antropologia 7: 1-60. 
1963 Elementos basicos da horticultura de suhsistencin indigena. Revista do 

Museu Paulista 14: 120-44. 

Goldman, I. 
1963 The Cubeo. Urbana: University of lllinoif Press. 
Goulding, M. 
1980 The Fishes and the Fomt. Berkeley: University of California Press. 

, Gross. D. 
1975 Protein Capture and C~~ltural  Development in the Amazon Basin. Amer. 

icnn Anthropologisr 77(3):526-49. 
1979 A New Approach to Central Rrnzilian Social Organization. In Brazil: 

A~rrhropological PL.npeai~es, edited by M. Margolis and W. Carter, pp. 
32 1 -42. Ncw York: Columbia University Prcss. 

Gross, D., et al. 
1979 Ecology and Acculturation Among Native Peoples of Central Brazil. 

Science 206: 1043-50. 
Hames, R., and W. Vickers, eds. 
1983 Adaptiw Responses of N a t i ~  Amazonianr. New York: Academic Press 
Harris, M. 
1977 Cannibals and Kings. New York: Vintage Books. 

Hemming, J.  
1978 Red Gold: The Conquest ofthe Bmzilian Indians. Cambridge, Mass.: 

Harvard University Press. 
1987 Amazon Fmnder:The Defeat ofthe Brazilian Indians. Cambridge, Mass 

Harvard University Press. 
Hemming, J., ed. 
1985 Change in the Amazon Basin. 2 vols. Manchester: Manchester Universi 

Press. 

Hern, W. 
1976 Knowledge and Use of Herbal Contraceptives in a Peruvian Amazon 

Village. Human Otganization 35:9-19. 
1988 Polygyny and Fertility Among the Shipibo: An EpidemiologicTestofa 

Ethnographic Hypothesis. Ph.D. dissertation, Department of Epidem 
ology, University of North Carolina. 

Herrera, R. 
1979 Nutrient Distribution and Cycling in an Amazonian Caatinga Forest 01 

Spodosols in Southern Venezuela. Ph.D. dissertation, University of 
Reading. 

1985 Nutrient Cycling in Amazonian Forests. In Key Environments: Amazon1 
edited by G. Prance and T. Lovejoy, pp. 95-105. Oxford: Pergamon 
Press. 

Herrera, R., and E. Moran, eds. 
1984 Human Ecology in the Amazon. Inteniencia 9(6):321-424. 
Herrera, R., et al. . , 

1978 Amazon Ecosystems: Their Structure and Functioning with Particula 
Emphasis on Nutrients. Intettiencia 3:223-32. 

Hill, J. ,  and E. Moran 
1983 Adaptive Strategies ofwakuenai People to the Oligotrophic Rain Fore: 

of the Rio Negro Basin. In Adaptiw Responses of Natiw Amazonians, 
edited by R. Hames and W. Vlcken. New York: Academic Press. 

Hiraoka, M. 
1986 Zonation of Mestizo Farming Systems in Northeast Peru. National 

Geogmphic Research 2:354-71. 
1989 Agricultural Systems on the Floodplains of the Peruvian Amazon. In 

Fragile Lands of Latin America, edited by J. Browder. Boulder, Colo.: 
Westview Press. 



92 Etttilio F. Moran Disallffegaring Antaronia 93 

Hoag, R.. et al. 
1987 Alluvial Soils of the Amazon Basin. In 7bpsoiL: Technical Rcpor~ 1985- 

86,  edited by N. Caudle and C. McCants, pp. 78-79. Raleigh, N.C.: 
Tropsoils Management Entity. 

Jackson, J: 
1976 VaupCs Marriage: A Network System in the Northwest Amazon. In 

Regional Analysis, vol. 2, edited by C. Smith. New York: Academic 
Press. 

1983 The Fish kople: Littptisric Exogamy and Tukannan Identity in Northwest 
Amatonia. Cambridge: Cambridge University Press. . 

Johnson. A. 
1975 lime Allocation in a Machigenga Community. Ethnology 14(3): 

301 - 10. 
1982 Reductionism in Cultural Ecology: The Amazon Casc. Cumttr Ant~tn,- 

polo~y 23(4):413-28. 
1989 I-tow the Machigcnge Menage Resources: Conservation or Exploitatiotl 

o f  Nature? ARtmttces itt Ecottomic Botany 7:213-22. 

Johnson. A., and C. Behrens 
1982 Nutritional Criteria in Machigenga Food Production Decisions. Human 

Ecology 10: 167-189. 
Jordan, C. 
1982 Amazonian Rain Forests. American Scientist 70:394-401. 
Jordan C.. and R. Herrera 
1981 Tropical Rain Forests: Are Nutrients Really critical? ~ m e r i c a n  Natumlisr 

1 17: 167-80. 
Jordan, C., and C. Uhl 
1978 Biomass of a Terra Flrme" Forest of the Amazon Basin. Oecologia Plan. 

rarum 13387-400. 
Junk, W. J. 
1984 Ecology of the Vfirzea. Floodplain, of Amazonian Whitewater Rivers. In 

Tltr A tnazon: Litnnolngy n 81 A I.nnAscupe Ecoloa of n M i ~ h t y  Tropical Riwr 
and Its Basin, edited by 1-1. Sioli, pp. 215-44. Dordrecht: W. Junk 
Publisher. 

Kern, D. C. 
1988 Caracteriza~ao pedoldgica de solos corn terra preta arqueol6gicr na 

regiBo dc Oriximinil. Para. Master's thesis. Department of Agronomy. 
University Federal dc Rio Grande do Sul (Rrazil). 

Kcrn. D. C.. and N. Kampf 
1989 Antigos assentamentos indigenas na forma~io de solos cam terra prcta 

arqueoldgica na regiio de Oriximind, Pard. Revista Brasileim de Ciettcia 
do Solo 13:219-25. 

Lizarralde, R., and S. Beckerman 
1982 t-listciria contemporinea tle 10s Rari. Attrntpolo&n 58:3-52. 

Lovejoy, T., et al.  
1983 Ecological Dynamics ojTtDpical Forest Fmgments. London: Blackwell. 

Meggers, B. 
1971 Amazonia. Chicago: Aldine. 

Ministerlo da Agricultura . 
1972 Altamfm 1. Brasilia: Ministerio da Agricultura. 

Moran, E. E 
1979 Human Adaptability: A n  btmduction to Ecological ~nthro~ology.  North 

Scituate, N.J.: Duxbury Press. Reprinted by Westview Press, Boulder, 
Colorado, 1982. 

1981 D d o p i n g  the Amazon. Bloomlngton: Indiana University Press 
1982 Ecological, Anthropological, and Agronomic Research in the Amazon 

Basin. Latin American Rcseanh Review 17:3-41. 
1990 A ecologia humana dm popuhcoes da Amazonia. Petropolis, Rio de 

Janeiro: Editora Vozes. 
1991 Human Adaptive Strategies in Amazonian Blackwater Ecosystems. 

American Anthropologist 93(2) :361-82. 

Moran, E. E, ed. 
1983 The Dilemma ojAmatonian Dewlopment. Boulder, Colo.: Westview 

Press. 
1984 The Ecosystem Concept in Anthropology. Washington, D.C.: American 

Association for the Advancement of Science. 
Myers, T. 
1989 The Expansion and Collapse of the Omagua. Paper presented a t  a 

Wenner-Gren Foundation conference on "Amazon Synthesis," Nova 
Friburgo, Brazil. 

Orlove, B. 
,I980 Ecological Anthropology. Annual Review 01 Anthropology 9:235-73. 

Padoch, C., and N. ddong 
1989 Production and Profit in Agroforestry: An Example from the Peruvian 

Amazon. In Fragile Lands ofLdrin Aherica, edited by J. Browder. Boul- 
der, Colo.: Westview Press. 

Pires, J. M., and G. Prance 
1985 The Vegetation Types of the Brazilian Amazon. In Kcy Environments: 

Amatonia, edited by G. Prance andT. Lovejoy, pp. 109-145. New York: 
Pergamon Press. 

Porro. A. 
1989 Social Organization end Power in the Amazon Floodplain: The 

Ethnohistorical Sources. Paper presented a t  a Wenner-Gren Foundation 
conference on "Amazon Synthesis," Nova Friburgo, Brazil. 

Posey, D. 
1985 Indigenous Management ofTropical Forest Ecosystems: The Case of the 

Kayapd Indians of the Brazilian Amazon. Apforesfry Sysrents 3: 139-58. 



r94 Emilio E Momn Disaggrcgating Amazonia 95 

Prrncc, G.. ancl T. l.ovcioy, eds. 
1985 Key Entimnm~nts: Amazonin. New York: Pergamon. 
Ramos. A., and K. Taylor 
1979 The Yanomama in Bmzil. Document no. 37. Copenhagen: International 

Workgroup for Indigenous Affairs. 
Reid. H. 
1979 Some Aspects of Movement, Growth and Changc Amonj: the Huptlu 

Maku lndians of Brazil. Ph.D. dissertation, Faculty of Archaeology and 
Anthropology, llniversity of Cambridge. 

Roosevelt, A. C.  
1980 Pnmana: Prehistoric Maize and Manioc Subsisrence Along the Amazon 

and Orinoco. New York: Academic Press. 
1987 Chiefdoms in the Amazon and Orinoco. In Chiefdoms ojthe Americas, 

edited by R. Drennan and C. Uribe. Washington, D.C.: University Press 
of America. 

1989 Resource Management in Amazonia Before the Conquest: Beyond 
Ethnographic Projection. Adtances in Economic Barany 7:30-62. 

Ross, E. 
- 1978 FoodTaboos, Diet and Hunting Strategy:The Adaptation to  Animals in 

Amazon Cultural Ecology. Cumnt  Anthmpology 19:l-36. 
Salati, E., et al. 
1984 Amazonia. Rrasilia: cNrq  (National Rescorch Council of Brazil). 
Sanchez. f? 
1976 Pmpenies and Mn8ugemettr ofSoi1.c in the Tmpic.~. Ncw York: Wilcy. 
Schmink. M.. and C. Wood, eds. 
1984 Frontier Expansion in Amazonia. Gainesville: University of Florida 

Press. 
Schubart. H.  0. R., and E. Salati 
1982 Natural Resources for Land Use in the Amazon Region: Thc  Natural 

Systems. In Amazonia: Agn'nrlt~tn and Land Use Resentch, edited by 
S. Hecht. Cali. Colombia: Centro lnternacional d e  AgriculturaTropical. 

Sheridan, T. 
1988 When rhe Dote Calk:  The Fblitical Ecology o j a  Peasant Corpomte Corn. 

mttniry in Northwestern Mexico. Tucson: University of Arizona Press. 
Sioli, H. 
1950 Das Wasser im Amazonasgebiet. Fonchungen und Forrschrirre 26:274-80. 
~ i o i i ,  H.. ed. 
1984 The Amazon: Limnology and Landscape Ecology ofa Mighty Tmpicnl Riwr 

and Its Basitt. Dordrecht: W. Junk Publisher. 
Smith, N. 
1980 Anthrosols and Human Carrying Capacity in Amazonia. Annnls olthe 

Association of American Geogmphets 70:553-66. 

Sponsel, L. 
1986 Amazon Ecology and Adaptation. Annual Revlew of Anthmpology 

15:67-97. 

Spruce, R. 
1908 A Botanist on the Amazon and Andes. 2 vols. Edited by A. R. Wallace. 

London: Macmillan. 
Stark, N., and C.  Jordan 
1978 Nutrient Retention by the  Root Mat of an Amazonian ~ a l n  Forest. Ecol- 

ogy 59:434-37. 
Sweet, D. 
1974 A Rich Realm of Nature Destroyed: T h e  Middle Amazon Valley, 

1640-1750. Ph.D. dissertation, Department of History, University of 
Wisconsin. 

Uhl, C. 
1980 Studies of Forest, Agricultural, and Successional Environments in the 

Upper Rio Negro Region of the Amazon Basin. Ph.D. dissertation, 
Department of Botany, Michigan State University. 

Uhl, C., e t  al. 
1982 Successional Patterns Associated with Slash-and-Burn Agriculture in 

the Upper Rio Negro Region of the Amazon Basin. Biottopica 14: 
249-54. 

Vickers, W. 
1976 Cultural Ecology of the Siona Secoya Indians of Ecuador. Ph.D. disserta- 

tion, Department of Anthropology, University of Florida. 
1984 T h e  Faunal Components of Lowland South American Hunting Skills. 

Intem'encia 9:366-76. 
Wagley, C., ed. 
1974 M a n  in the Amazon, Gainesville: University of Florida Press. 

Werner, D. 
1979 Subsistence Productivity and Hunting Effort in Native South America. - ,  

Human Ecology 7303-15. 
Wolf, E. 
1982 Europe and the People Mthour History. Berkeley: University of California 

Press. 
Zarur, G.  
1979 Ecological Need and Cultural Choice in Central Brazil. C u m t  Anrhm. 

pology 20(3):649-53. 
Zucchi, A., and W. Denevan 
1979 Campos elevados e hisrbria cultuml pmhispdnica en 10s llanos occfdentales 

de Venezuela. Caracas: University Catdlica AndrCs Bello. 



II ACT Publications 1994 

No. 94-0 1 
Moran. E.F., E.S. Brondizio, P. Mausel, and Y. Wu. "Integrating Amazonian Vegetation, Land 
Use, and Satellite Data." BioScience 44(5):329-338. 

NO. 94-02 
Moran, E.F., E.S. Brondizio, and P. Mausel. "Secondary Succession." Research and Exploration 
10(4):458-476. 

No. 94-03 
Brondizio, E. S., E.F. Moran, P. Mausel, and Y. Wu. "Land Use Change in the Amazon Estuary: 
Patterns of Caboclo Settlement and Landscape Management." Human Ecology 22(3):249-278. 

No. 94-04 
Moran, E.F. "The Law, Politics and Economics of Amazonian Deforestation" Indiana Journal of 
Global Legal Studies 1 (2):397-407. 

No. 94-05 
Li, Y, E.F. Moran, E.S. Brondizio, P. Mausel, and Y. Wu. "Discrimination Between Advanced 
Secondary Succession and Mature Moist Forest Near Altamira, Brazil Using Landsat TM data". 
Proceedings of the American Society for Photogrammetry and Remote Sensing. 1994 annual 
meeting of ASPRS in Reno, NV. 

NO. 94-06 
Brondizio, E. S., E.F. Moran, A.D.Siqueira, P. Mausel, Y. Wu, and Y. Li. "Mapping 
Anthropogenic Forest: Using Remote Sensing in a Multi-level Approach to Estimate Production 
and Distribution of Managed Palm Forest in the Amazon Estuary". Proceedings ofthe 
International Soc. for Photogrammetry and Remote Sensing. Eco-Rio94. Rio de Janeiro. 

NO. 94-07 
Brondizio, E., E.F. Moran, and P. Mausel. "Discrimation between alfisols and oxisols in areas 
along the Transamazon Highway Using Landsat TM data". Proceedings of the International Soc. 
for Photogrammetry and Remote Sensing. Eco-Rio 94. Rio de Janeiro. 




