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ARCHAEOLOGICAL RESEARCH ON MARAJO ISLAND, BRAZIL 

Anna Roosevelt (*) 

INTRODUCTION 

Human cultural and biological evolution in the tropical lowlands is 
very poorly documented. What little is known suggests a long sequence of 
sedentary settlement and intensive land use, but details of the ecological 
and social interactions of prehistoric human populations are completely 
unknown, despite the importance of the tropics in the history of human 
adaptation. Anthropologists have identified some significant questions about 
the prehistoric human occupation of Amazônia. Theories touch on ecõno
mic and demographic history and socio-political development, but none 
have yet been systematically investigated with archaeological data, though 
there are numerous well-preserved sites of prehistoric occupation. The rapid 
development of the South American tropics threatens to efface this evidence 
before it can be studied. There is, thus, some urgency to investigating the 
resource with a comprehensive, rapid, and economical approach to data 
collection and analysis. 

Many practical techniques have been developed since e. 1950 to collect 
detaileà inf ormation about the cultural and biological characteristics of 
prehistoric peoples. With geophysical survey, structures and activity areas 
can be mapped non-destructively, for substantial information about site 
composition. Stratigraphic excavation reveals the nature of activities and 
structures by recovering natural and cultural objects in depositional and 
behavioral contexts. Techniques of bulk soil processing and object conser
vation recover numerous prehistoric artifacts, bones, and plant remains, 
primary data for human-ecological and socio-political reconstructions. 

Up to now few of these techniques have been applied in the Amazon. 
Traditionally, archaeology in the Brazilian Amazon is aimed at recovering 
ceramics for regional stylistic comparisons. Other remains are not sought 
because the climate is thought to have destroyed organic and stratigraphic 
remains, and the "tropical forest" way of life is thought too simple to 
have left substantial structural remains. Nevertheless, abundant stratigraphic 
and structural patterning exists at prehistoric sites, as well as numerous 
artifacts and prehistoric biological remains. Our investigations of sites, 
archives, and systematic· collections show that such remains are preserved 
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in sites of the Marajoara Phase (c.400-1300) at the mouth of the Amazon 
in Brazil. Known for the elaborate polychrome pottery from its numerous, 
large, cemetery mounds, Marajoara is thought to have been one of the 
earliest and most complex chiefdoms of the Basin. Archaeologists have 
long speculated about the origin, organization, and economy of this ancient 
society, but little is known about anything except its funerary pottery. 

To investigate the nature of a community of this Amazonian chiefdom, 
we are applying interdisciplinary research techniques to a typical artificial 
mound. To reveal the patterning of subsurface features and strata, we have 
carried out geophysical surveys and have made stratigraphic excavations to 
document depositional, chronological, and behavioral aspects of the patterns. 
With intensive soil processing, we have recovered abundant artif acts for 
stylistic and functional analysis and biological remains for identification. 
Preliminary results suggest a seasonal savanna floodplain environment simi
lar, though not identical, to today's, and a mixed subsistence of cereal agri
culture anci intensive fishing. The stratig~aphy and chronology suggest a 
long-term, continuous occupation throughout the e. 900 years of the Phase. 
The survey and excavations have yielded evidence of site layout in the 
Amazonian "concentric" pattern: an oval village of e. 20 large earth-pole
and-thatch houses with massive earthen constructions at~ the perimeter. 
The layout and hearth counts suggest a population of c.500-1000 people, 
and the patterning of features and objects suggests cotÍimunal, matrilocal 
residence and possible gender, socio-economic, and ritual differentiation. The 
orientation of structures suggests the practice of solar observations, as in 
some Amazoniàn settlements today, and the earthworks and aspects of 
human osteology suggest the presence of warfare. To develop the signifi
·cance of these unusual results, further research is being carried out to 
investigate the function of structures and earthworks, develop the chrono
logy, and survey and test-excavate cemeteries in preparation for excavàtion 
in the future. This work will provide a refined temporal framework for 
the Marajoara chiefdom and help to eludicate the nature of subsistence, 
occupations, households, religion, the role of warfare, and patterns of 
socio-economic differentiation. These data on cultural and biological pattern
ing are .revealing aspects of the organization of the prehistoric group and 
of their ecological and ideological adaptations, new evidence about the 
prehistoric human occupation of the American tropics. 

THE MARAJOARA PHASE, MARAJó ISLAND, BRAZI'L 

The site of fieldwork is Marajó Island, a vast, flat floodplain island 
at the mouth of the Amazon in Brazil (Ferreira Penna 1900; Gallo 1981; 
Lange 1914; Smith 1879; Farabee 1921; Holdridge 1939). Much of its 
c.50,000 km2 is Nilelike alluvial soil of high agricultura! potential. Tempe
ratures are tropical, and rainfall highly seasonal, with the c. 2000 mm 
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annual rain f alling mainly J anuary to J uly. During the rains, the interior 
floods and becomes a large lake. Narrow deciduous gallery forests grow 
at permanent rivers and savanna woodland on f ossil levees. Treeless savan
nas predominate in the floodplain, and depressions support swamp vege
tation. Durin,g the drought, August to December, when the waters recede, 
is a time of abundance, for fish, migrant birds, and other animais congre
gate at waterholes. ln flood time, many migrants leave, and fish are scarce. 

The Phase predominates in the central-eastern plains of the Island, an 
enormous domain of c. 2,000 km2 • lt dates approximately from the fifth to 
fourteenth centuries. The pioneering work of Meggers, Evans, and collea
gues shows it to be part of a sequence that begins before 1000 B.C. (Meg
gers 1952; Meggers and Evans 1957, 1978, 1983; Simões 1967, 1969; 
Figueiredo and Simões 1963; Hilbert 1952). There are few sites of other 
phases, however, in the interior, where Marajoara sites are concentrated. 
So far there has only been informal reconnaissance, and regional settlement 
patterning has not been investigated. The most common sites of the Phase 
are hundreds of artificial earthen mounds, none of which has ever been 
instrument-mapped to scale before now. Though there are some very large 
mounds, the average mound is 2 ha and 5 m tall, with a volume of 100,000 
cubic meters. There are also large-scale multimound sites, with as many as 
40 mounds in an area of 1 O to 15 km2 • There is significant site size strati
fication , whose patterning has not been investigated. Most mounds seem 
to have been occupied throughout the Phase. The location of sites out in 
the alluvial plain away from large rivers and extensive galJery f orests sug
gests intensive annual crop cultivation, but subsistence has not been inves
tigated before now, though food remains have been observed. 

Early explorers made large, inadequately documented excavations in 
the mounds, revealing large urn cemeteries (Steere 1927; Ferreira Penna 
1879; Mordini 1936; Derby 1879, 1898; Hartt 1883, 1885; Farabee nd. 
and 1921; Palmatary 1950). Recent investigators usually dig one or two 
small, artificial-levei test pits at sites. They believe the burial sites to be 
ceremonial facilities without dwellings, but most sites have household occu
pation, according to the accounts and my observations at many sites. 

Marajoara is one of the most important funerary art complexes of the 
New World. The material is abundant and incredibly elaborate (Netto 1885; 
Ferreira Penna 1879, 1885; Hartt 1871, 1872, 1876, 1883, 1885; Palma
tary 1950). There are many kinds of artifacts: pottery vessels (Fig. la), 
figurines, statues, pubic covers, ear plugs, lamps, paint pots (Fig. lb), snuf
fers, clysters, whorls, stamps, musical instruments, stools, miniatures, and 
axes, grinders, hammers, abraders, and ornaments of imported stone. The 
hallmark of the Phase is the fancy painted, modeled, incised, and excised 
funerary pottery. The best-known objects are great burial urns in the shape 
of stylized humans, mostly females, though there are animal effigies, too. 
The highly metaphorical iconography is a rich source of inf ormation about 
the ideology and ritual of the chiefdom (Roosevelt 1987a). Stylizations of 
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Figure l - A. Polychrome bowl. Museum of the American lndian. B. Modeled, 
incised, and. excised paint jar. American Museum of Natural History. 
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humans suggest portrayal of mummy bundles, and art emphasizes opposi
tions, transformations, sexual motifs, and quantities related to calendrical 
entities. Analysis of objects and subjects as sacra suggests a cult of chiefly 
ancestors, a drug complex, shamanism, astronomical concepts, and female 
initiation rites. 

Marajoara art is one of the great styles of the Americas. Modeling 
is crude, but painting and incision are elaborate and accomplished. The 
fanciest pieces bear complex combinations of both abstract and representa
tional motifs in incision, excision, and painting in red, orange, brown, 
purple, black, white, or yellow. Style and iconography change through time 
in some respects, but a detailed sequence has never been worked out for 
the 900-year Phase, despite its importance. The pottery is thick and heavily 
sherd-tempered, as all pottery in the Marajó sequence. Contrary to previous 
understanding, Marajoara pottery has clear stylistic and technical roots in 
previous phases of the Island, and_ becomes most elaborate toward the end 
of the Phase, not the beginning. 

Not one of the cemeteries from which this rich material comes has 
been excavated comprehensively, with photographs, drawings, measure
ments, or registration of finds. The cemeteries are large, discrete groupings 
of 100 or more urns placed next to one another. Most cemeteries were used 
throughout the Phase and have two or more horizontal layers of urns. 
Most mounds have two or three contemporary cemeteries, located at the 
peripheries. Urn style and corpse treatment vary through time and space, 
with partly articulated secondary burial in large urns common earlier in 
the phase, and completely disarticulated secondary burials in smaller urns 
increasing in frequency later on. There are also in very large urns, rare . 
flexed primary burials that appear to have been mummy bundles . Skeletons, 
noted at most sites, have been curated only sporadically, as curiosities, and 
bef ore now, not studied in detail osteologically, though they are in very 
good condition for osteological and chemical analysis, with high collagen 
content, strong structure, and intact surfaces (Greene 1986; Miranda and 
J ales 1985). 

Because of the rich material culture, monumental earthworks, diffe
rential burial, numerous, large sites, and large territory, the Phase is thought 
to represent a ranked or stratified society, with central political elite served 
by craft specialists and workers. The spatial and temporal patterning of 
cemeteries suggests lineage or moiety burial associations. Due to the lack of 
studies of grave contents, age, sex, genetics, and pathology of skeletons, 
there is no inf ormation on the possible nature of ranking, whether achieved 
or inherited, with economic distinctions or prestige alone. Questions about 
the Marajoara Phase have had an important place ln Amazonian anthropo
logical theory, despite the paucity of archaeological data. Through the appli
cation of systematic survey, excavation, and analysis, the Marajoara Phase 
can have an equally important role in the testing of theories. 
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METHOD ANO THEORY FOR AMAZONIAN ARCHAEOLOGY 

Discussion about cultural evolution in ancient Amazônia has raised 
significant theoretical questions requiring evaluation with new archaeolo
gical information. Scholars are asking about the relationships of social 
organization, subsistence, and population through time and space. The 
issues go beyond local interests because they are fundamental to the study 
of human adaptation and cultural development. Previously, archaeology 
could not produce much specific information relevant to such problems. 
Now, after a period of rapid development in archaeology, techniques are 
available for more direct investigation of ancient lifeways than was possible 
bef ore. These techniques have the potential to produce detailed data rele
vant to interpretive problems. 

An important topic in Amazonian anthropology is migration. Most 
theories about lowland cultural development focus on prehistoric popula
tion movements (eg. Meggers 1975; Lathrap 1968, 1970; Carneiro 1970). 
One prominent theo_ry is the hypothesis of the Polychrome Horizon migra
tion. When professional archaeologists first worked on Marajó in 1948-
1949 (Meggers and Evans 1957), they found evidence of dense, sedentary 
populations and complex social organization in the Marajoara Phase. Be
Iieving that tropical rain forests could not support such developmt!nts, they 
suggested that the people had migrated f rom the Andes and then perished. 
They traced the migration in a series of polychrome pottery stylcs along 
the Amazon. 

This theory has been questioned on severa} counts. Marajó is a tropi
cal savanna · and gallery forest floodplain, not a terra firme tropical rain 
forest, and the subsistence potential of its alluvial soils is high. Also, the 
Phase, which flourished for almost 1000 years, is one of the earliest and 
most substantial of the Amazonian chiefdoms, and its style has a local 
origin in the Barrancoid styles of the Lower Amazon, not in styles of the 
Andes (Lathrap 1970; Hilbert 1968; Lathrap and Brochado nd.). However, 
it is difficult to tell purely from style whether a culture spread by influence 
and or by a mass migration. New applications of physical anthropology 
provide a direct way to investigate the role of prehistoric migration in cul
ture change. Refined techniques of osteology permit investigation of gene
tic variation in skeletal populations (Buikstra 1977; Greene 1982; Turner 
1983) . Analysis of metric and nonmetric dental and cranial features pro
vide genetic profiles even for poorly preserved skeletons, and patterns of 
variation through time and space can be studied for evidence of migration. 
The pioneering North American osteological studies suggest that the great 
cultural horizons spread by cultural and political processes rather than by 
the sociobiological processes of mass migration and population replacement. 
Such results have important implications for our understanding of biocul
tural interactions in human history. 
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The study of a Marajoara cemetery population is theref ore a high 
priority for research on the origins of the Marajoara people. By producing 
a genetic profile for a Marajoara group, we could compare them with 
living and prehistoric groups in the Amazon and Andes. Until now, only 
the genetics of living Indians have been studied for inf ormation about pre
historic migrations (eg. Black et al. 1983), although, because of the dislo
cations of the Conquest period, they are not direct evidence for prehistoric 
patterns. Marajoara skeletons, very well-preserved morphologically, can 
provide baseline data to investigate empirically the reality of the hypo
thesized migration. 

Other questions have arisen over basic aspects of Amazonian subsis
tence (Gross 1975; Lathrap 1962, 1968; Roosevelt 1980; Beckerman 1979; 
Chagnon and Hames 1979): agricultura! potential, the roles of crops, game, 
and fish, the adequacy of food resources, and variation through time and 
space. One possibility is that economies were Iow-intensity systems based 
on a variety of high quality foods, especially fauna. For this, population 
growth would have been minimal or culturally controlled. Another possi .. 
blity is that population growth f orced reliance on cultivated plants, with 
fauna! protein abundant only for elites. Also, environmental changes may 
have affected prehistoric subsistence (Meggers 1975; Absy 1979), and 
human exploitation may have affected the environment. 

Up to now, questions about prehistoric subsistence have been inves
tigated only with eth~ographic data. Since conquest caused economic and 
demographic changes that transf ormed indigenous subsistence, ethnographic 
patterns cannot be projected into prehistoric times without archaeological 
verification (Roosevelt 1987b). There are methods to recover abundant 
ancient food remains from sites even in rainy tropical regions, by extracting 
macroscopic .food remains from bulk soil samples by soil flotation and fine 
sieving. These low cost methods can be used routinely to recover carboni
zed plant and animal remains from archaeological soils (Struever 1968). 
The remains are often identifiable to genus or species, and a partia} list of 
ancient biota can be compiled. Study of its ecological and nutritional cha
racteristics give evidence about ancient subsistence and environment (Wing 
and Brdwn 1979). Charcoal, very common in sites, gives valuable informa
tion about vegetation (Western 1969; Prior and Price-Williams 1985), and 
microscopic remains, particularly pollen and phytoliths, give complemen
tary evidence (Rovner 1971; Dimbleby 1963; Pearsall 1978, 1979). Many 
remains, such as fish scales, shells, and wood (Renfrew and Shackleton 
1979; Deith 1986; Koike 1979; McGinnies 1963) have rings or isotopic 
patterns with chronological and ecological information. Tropical floodplain 
trees have prominent annual rings (Worbes 1985; Worbes and Leischner 
1986), and fauna make seasonal physiological adaptations. 

Soil processiQg methods are not routinely used in the Amazon, because 
archaeologists believe they ~e not preserved, and so few biological remains 
have been collected. Nevertheless, regardless of climate, ancient carbonized 
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plant remains are not subject to microbial decay and hydrolysis, and the 
near neu~ral pH of the archaeological soils f osters bone preservation. All 
the sites the writer has examined in regions of Greater Amazônia contained 
abunda~t prehistoric biological remains. ln fact, such remains have been 
found in quantity throughout the tropical lowlands when appropriate col
lection methods have been used (Roosevelt 1980, 1984a; Smith and Roose
velt 1984; Garson 1980; Wing, Garson, and Simons, nd.; Linares and 
Ranere 1980). Though not yet in common use in the tropics, these me
thods work just as well in tropical as in temperate sites. 

Archaeobotanical and zoological methods are singularly important for 
subsistence reconstruction but present interpretive problems. Some plants, 
like root crops, seldom carbonize, and foods vary in the amounts preserved 
for the amounts eaten, so ancient diets cannot be quantified through study 
of f ood remains alone. Bone chemistry can give quantitative information, 
if there are associated food remains to guide interpretation. Because foods 
differ elementally and isotopically, consumption leveis can be inferred 
from the composition of bones (De Niro and Epstein 1978, 1981; Tauber 
1981 ; Schoeninger 1979a, b; Sillen and Smith 1984) . For example, prehis
toric bones from the Orinoco and Amazon have given isotopic evidence of 
a shift from manioc-game-fish diets to maize diets (van der Merwe, Roose
velt, and Vogel 1981) during the ris e of chief doms in the first millennium 
A.D. Marajoara skeletons, in even better condition for chemical analysis 
than tropical specimens previously analyzed, can yield isotopic information 
about ancient diet. Archaeobotanical, archaeozoological, and chemical tech
niques could reveal important characteristics of the subsistence of the Ma
rajoara chiefdom, and provide comparative information about Amazonian 
subsistence . 

For investigating ancient demographic patterns, physical anthropolo
gists have developed osteological methods to study age-sex characteristics 
and mechanical and physiological stress. Pathologies such as enamel hypo
plasias, Harris Hnes, osteoporosis, and cribra orbitalia, (Armelagos et ai. 
1982; Cohen and Armelagos, editors, 1984; Buikstra and Cook, 1980) shed 
light on the role of population pressure, disease, and access to resources 
in economic and socio-political change, and patterns of osteoarthritis and 
remodeling give inf ormation about activity and occupations. With such 
methods, we can begin to collect significant information about the econo
mic, demographic, ecological, and ideological aspects of Marajoara social 
organization. The nature of prehistoric Amazonian social organization has 
been much discussed but is completely undocumented empirically. Data 
about the relationsbip of cultural and biological factors in a Marajoara 
cemetery would be an important first body of evidence. 

The investigation of interesting theoretical issues requires meticulous 
methods of stratigraphic excavation to isolate archaeological features of 
diff erent date and function and gain the contextual inf ormation needed to 
interpret the behavioral significance of finds . Traditional excavation me
thods of the Brazilian Amazon yield data inadequate for the elucidation 
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of current chronological, ecologicaC and sociological issues. Because strata 
are rarely continuous and horizontal (Wheeler 1966: 70), artificial excava
tion leveis crosscut and combine features of different date and function. 
This confuses chronology (Hedges and Gowlett 1986) and obscures acti
vity areas, the behavioral components of sites (Binford 1972). Excavation 
by laborers with picks and shovels destroys features and delicate objects 
before their relationships can be recorded. Hand excavation and regis
tration of objects by stratigraphic entities allows features' relationships to 
be studied for overall patterning of activities in time and space. Crucial 
for stratigraphic interpretation is bulk soil processing, for the objects reco
vered - small bones, teeth, sheUs, scales, béads, minute chips from stone 
tool use and manufacture, clay impressions, and carbonized plant remains, 
are rarely visible during excavation and yet are crucial evidence of the 
activities and processes that produced the archaeological record . . 

It is often assumed that significant stratigraphic patterning and struc
tures do not exist in Amazonian sites, and so archaeologists have relied 
on artificial leveis, appropriate only for unstratified sites. However, the 
majority of the Amazonian sites that the writer has examined had definite 
stratigraphy and features. It is important to investigate these stratigraphic 
patterns for information about the way of life, organization, and history of 
pre-Conquest Amazonian communities. Stratigraphy can be difficult to 
interpret without information about its overall patterning within the site. 
Geophysical ground-probing survey is a practical aid for pre-excavation 
definition of stratigraphy, features, and layout and can be of assistance 
to Amazonian archaeology. 

Reconnaissance at archaeological sites traditionally is clone by inves
tigating the surface, but material below the surf ace is rarely closely related 
to surf ace remains. ln addition, since excavations are expensive, time 
consuming, and destructive, they are usually carried out over only a very 
small fraction of the site and little is learned about patterning over the 
site as a whole. Far more effective are geophysical methods, wlUch recover 
the desired information rapidly, inexpensively, and non-destructively. They 
yield considerable information about the size, shape, location, and compo
sition of subsurface archaeological features, strata, and structures. The 
patterning can then be investigated by selective, controlled excavation. Much 
can be learned about the site as a whole, and it is preserved for future 
research. 

Until recently, geophysical methods have not been applied to archaeo
logy in Brazil, though they would aid the effort to assess and conserve 
archaeological resources. Many archaeologists resist what they consider 
"high technology" on principie and believe that tropical lowland people 
did not make structures detectable by remote sensing. But Amazonian sites 
have. manj' geophysically detectable archaeological features, such as floors, 
pits, hearths, walls, and earthworks, which represent behaviorally signifi
cant patterning. Tropical conditions are no barrier to geophysical surveys, 
used extensively in the tropics for mineral and oil exploration. Electrical 
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ground properties vary seasonally from conductive to resistant, so geophy
sicists have a wide choice of conditions relative to survey goals. 

Geophysical survey has potential for Amazonian archaeology, as for 
archaeology elsewhere. To exploit this potential, however, it is necessary 
to test survey with professional archaeological excavations. Although some 
claim that geophysical techniques can replace excavation (Lyons and Sco
vill 1978), results are best with excavation to investiga te deposits relevant 
to the research problem. Only in that way can the "signatures'' of diffe
rent kinds of features and deposits in a site be established, to allow inter
pretation of stratigraphy and features over the entire site. 

THE RESULTS OF NSF AND CNPq FUNDED FIELDWORK 
ON MARAJó 

These interdisciplinary methods have been applied in the Marajoara 
project to gather specific data relevant to theoretical and methodological 
issues. The research has produced abundant artifacts and biological remains 
in stratigraphic context and has uncovered traces of domestic and monu
mental structures. The archaeological remains are patterned in behaviorally 
significant ways and have yielded evidence about environment, food econo
my, population, social organization, and religion. This work is summarized 
below (Roosevelt 1987c). 

The site of fieldwork is Teso dos Bichos, a typical artificial mound of 
the Marajoara Phase, 2.Sha X 7 m, on the Goiapi river in central Marajó 
(Fig. 2). ln 1871 an American explorer (Steere 1927) found stratified 
occupation features and burial urns there, now in the U. Michigan (Meg
gers 1947). Brazilian archaeologists (Figueiredo and Simões 1963) excava
ted a test pit there but did not investigate the features. ln 1977 Brazilian 
geophysicists (Alves and Lourenço 1981) made low-resulation geophysical 
survey at the site with magnetometry and electrical resistivity. This work, 
the first application of geophysics to archaeology in Brazil, defined the 
archaeological deposit and detected significant features and areas of domes
tic occupation (Alves and Lourenço 1981). Their magnetometer survey, in 
transects 5 m apart, discovered numerous intense magnetic anomalies, and 
the erosion profile of the site revealed numerous fired clay basins or ovens. 
An electrical resistivity survey in six east-west transects 5 m apart defined 
the cultural deposit as 6 thick layers more resistant than the base soil of 
the region. Survey revealed the east of the site to be more anomalous than 
the west and peripheries and thus more likely to have domestic occupation. 
There was a lack of anomalies in the floodplain outside the site. This 
work suggested that low-resolution geophysical surveys could detect major 
archaeological stratigraphy and broad activity areas within tropical sites. 

ln 1983, with NSF and CNPq Cooperative Science funding a colla
borative field project of two weeks survey and three months of excavation 
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were carried out by the Museum of the American Indian, the Museu 
Goeldi, and the Federal University of Pará (Lourenço 1985; Roosevelt 
1985). Roosevelt defined the purpose of this project to use selective high
resolution survey to determine the spatial patteming of stratigraphy and 
features and to test the survey systematically with stratigraphic excavation. 

· The broader purpose was to gain information about the composition, orga
nization, activities, and con4itions of life of the ancient population. The 
work demonstrated the archaeological significance of the geophysical re
sults and produced finds of domestic strata and structures, and biological 
remains. Selective high resolution survey at 1 m and 1/2 m intervals revea
led significant spatial clustering of the anomalies, and 3 excavations revea
led groups of baked clay hearths and traces of structures with earthen 
floors and foundations, posts, and thatched roofs. The geophysical maps 
revealed an oval area of domestic occupation in the east and center of 
the mound. The lack of anomalies along the west, where the surface had 
raised areas lacking artifacts and biological remains, suggested to earthen 
constructions, possibly a ceremonial platform or enclosure, and the lack 
of anomalies outside the mound, was shown by 3 test pits to correlate 
with an absence of cultural remains there. 

This research indicated that high-resolution geophysical survey and 
stratigraphic excavation had the potential to detect culturally significant 
non-random patterning of stratigraphic f eatures within the layout of the 
settlement. ln order to reconstruct the site plan as a whole, intensive survey 
would have to be carried out over the entire site. Characteristics of the 
stratigraphy suggested that additional survey methods, such as radar and 
conductivity, would, in conjunction with resistivity and magnetometry, yield 
additional information, especially about the location of earthworks, pits, 
and burials. Additional excavations were necessary to adequately test the 
survey. 

Accordingly, in 1985 with funding from NSF Anthropology Rooseve1t 
(1987c) Ot8anized a:nother season of survey and excavation to investigate 
detailed patterning of stratigraphy and features over the site as a whole. 
The research strategy was high resolution, multiple-instrument, survey and 
stratigraphic excavation keyed to sampling strata from survey results. The 
entire site was surveyed (Bevan 1986) in detail by magnetometry, resisti
vity, radar, and conductivity, and 26 more excavations were carried out. 
For ground control, a detailed topographic map was made with a infra
red lazer total station theodolite at 25cm contours (Fig. 2). The results 
gave a detailed picture of the composition of the archaeological site, in
cluding the arrangment of domestic structures and cooking facilities, gar
bage dumps, and earthworks. This information permitted interpretations 
of population size, social organization, and subsistence in the ancient set
tlement. 
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Figura 2 - Teso dos Bichos, a Marajoara mound on the Goiapi River. 

THE RESULTS OF THE SURVEY 

The 1985 detailed proton precession magnetometer survey revealed 
the spatial distribution, shape, size, and orientation of individual magnetic 
anomalies and the outline of non-anomalous areas. Measurements were 
takeri at lm intervals over the entire site, and at 50 and 10cm intervals 
in selected areas, corrected for diurnal changes, and contour-mapped. The 
map revealed the clustered nature of the magnetic anomalies and detected 
about 29 east-west clusters around a central magnetically quiet area. The 
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survey mapped the broad, peripheral, non-anomalous areas in the mound, 
hypothesized to be earthen constructions or refuse. The area outside the 
mound also lacked magnetic anomalies, indicating an absence of primary 
domestic occupation deposits. 

The surveys with the other instruments confirmed aspects of the mag
netic results and added important new information. The electro-magnetic 
conductivity meter at lm intervals over the site measured electrical con
ductivity. The alluvium of which the site is built is conductive, and the 
oxidized or porous soils of occupation areas are resistant. The survey revea
led localized conductivity lows at many magnetic anomalies, consonant 
with their identification as features of fired clay, and detected severa! ex
tremely high conductivity areas within the magnetically quiet areas at the 
peripheries of the mound, supporting the hypothesis of large constructions 
of floodplpin soil. Small areas with high conductivity were also f ound at 
recent erosion features in occupational strata, due to weathering (Fig. 3). 

The 1985 resistivity survey generally confirmed the electrical pat
terning revealed by the other methods and, most important, mapped the 
vertical profiles of selected magnetic and high conductivity anomalies. 
The survey of 14 transects and vertical profiles over the site confirmed 
the preliminary survey's finding of substantial layering of the soil and 
discovered a resistivity decline with depth from weathering. As expected, 
horizontal resistivity contrasts tended to correlate with radar and conduc
tivity anomalies. The data supported the interpretation of the magnetic 
anomalies as baked clay hearths, and mapped them in profile as well as 
horizontally. Resistivity measurements also confirmed conductivity evidence 
for large earth constructions at the south, west, and north of the site and 
mapped their profile, important pre-excavation evidence for their geometry. 

The radar survey was carried out over rnost of the site in continuous 
transects two meters apart. I ts purpose was to make continuous profile 
maps of the stratigraphy of the site. The radar maps showed large unif orm 
areas of higher conductivity punctuated with localized high resistivity ano
malies. Radar was the only technique to pinpoint these effectively, but 
the attenuation 9f signals in high conductivity soils ma de it less eff ective 
than resistivity and conductivity at detecting variation within conductive 
deposits. The radar anomalies occurred in points, clusters of points, and 
small areas throughout the site. They did not correlate with other anoma
lies and did not seem like the broad anomaly areas expected for Mara
joara cemeteries, which are large areas 1 Sm or more across, packed with 
hundreds of urns close together. 

The geophysical patterns and preliminary excavations suggested cer
tain interpretations of the site structure and function: that there had been 
an oval domestic occupation area in the cerli:er and east and earthworks 
for ceremonial uses in the west. The magnetically quiet areas within the 
site were interpreted as either garbage dumps or earth constructions, and 
those outside the mound were considered to be natural floodplain depo
sits. The large magnetic anomalies were interpreted either as stoves or 
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Figure 3 - Map of magnetic and conductivity features in the mound, as revealed 
by ground-probing geophysical survey. The magnetic hearth anomalies are rendered 
in ·black, high-conductivity earthworks in cross-haching, and the high-conductivity 
erosion features in haching. 
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large burned structures within e. 1 m of the surface. The site layout, hearth 
clusters, and structural f-eatures, suggested that they might have been inside 
Iarge, dwellings arranged around a plaza. The survey of the site thus defi
ned possible archaeological patterns from their geophysical and spatial cha
racteristics. Excav.ation produced biological, physical, and cultural objects 
associated with each other and with soil units, and these were studied to 
interpret activities and processes of site formation (Schiffer 1976). The 
results were compared to the geophysical maps for more specific informa
tion about the geophysical characteristics of the archaeological f eatures 
and to extrapolate archaeological identifications to unexcavated features 
and areas. 

THE RESULTS OF THE EXCAVATIONS AND ANALYSIS 

A total of 32 excavations from 1 to ~ Sm long were carried out to 
investiga te the anomaly patterns. Each type of survey f eature or area cons
tituted a sampli~g "stratum" for excavation and was sampled differently 
according to abundance and significance (Plog 1976; Plog et al. 1978). 
Random sampling was used to test the identity of deposits and purposive 
sampling, to pursue broader interpretive problems. Excavations have been 
carried out both within and outside of the site, in both natural and cultural 
deposits. Features and strata have been excavated mainly by hand using 
natural leveis, fine water sieving for macro-biological remains, and soil 
collection for chemical and sedimentary analysis, archaeomagnetic and ther
moluminescenqe dating, and micro-biological remains. All observable arti
f acts and biological remains were colleçted. Significant objects were exca
vated and recorded individually for information about stratigraphic context. 
The walls of excavations were recorded by section drawings of all obser
vable objects and strata. Excavation of features, packaging, and recording 
was dane by the archaeologists, not by laborers. Field conservation protec
ted objects from rain, sun, contamination, abrasion, and crushing. 

The excavated materiais are being analyzed for inf ormation relevant 
to project goals. To avoid overinterpretation of inadequate numbers, abso
lute frequency distributions are being analyzed by the X2 test, and significan
ce of percentage differences tested by deriving the square root of PQ divided 

by N. The pottery is being classified both by type-variety, to compare it 
with previously classified Marajoara pottery, and by modal-stylistic analyses 
for chronology (Reuse 1960; Roosevelt nd), and the decoration, shapes, 
paste, wear, and stratigraphic relationships are compared for information 
about function. Lithics ·are being classified by shape, weight, mode of ma
nufacture, and use-wear patterns. Artifacts recovered in place , are not 
washed, to preserve traces of substances. The biological remains are being 
identified by biologists with the aid of study collections and will be tabu
lated quantitatively by weight and minimum number of ·individuais for 
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information about uses. Ecological surveys of the local environment have 
been carried out. 

The methods of soil processing were effective and produced an abun
dance of well-preserved artifactual and biological remains. Most pottery 
types of the Phase have been identified and functional types and subphase 
chronological attributes defined for the first time. Thousands of ancient 
plant and animal specimens in stratigraphic and artif actual association were 
·recovered. The plant remains include numerous seeds, wood, and fronds 
of palms and leguminous seeds and fruits of savanna woodland and gallery 
forest trees. Seed crops were prominent, with some large kernels, appa
rently maize, and numerous small seeds, as yet unidentified . Among faunal 
remains, the most impressive were rare, very large fish, such as Arapaima 
gigas and Osteoglossum bicirrosum, but the great majority were smalJ 
catfish or characins. The bone chemistry varied considerably within the 
population, indicating a mixed economy including appreciable faunal pro
tein, sometimes 30% maize, and other crops and fruits. 

The osteology study of museum skeletal collections (Greene 1986) 
revealed a population relatively homogeneous genetically and more similar 
to Amazonian than Andean Indians. The males were tall (average 172 cm) 
compared to Jiving Amazonians (average 160 cm), and some had "bishop's 
mitre" skull deformation, a possible marker of inherited status. Males were 
very muscular, but without arthritic pathologies associated with heavy 
agricultural labor. Some of the few women were gracile, some robust . 
Few had pathologies other than dental attrition, and plaque, gum disease, 
but there was one male with cribra orbitalia. Though the results suggest 
that some had poor diets, all were in better physiological condition than 
ethnographic skeletons in the National Museum. Because of the small size 
of the sample and ' the haphazard collection methods, no firm conclusions 
are possible. It demonstrates, however, that the skeletal material to be 
found at Marajoara sites is fully suitable for osteological and chemical 
analysis. 

Most important, the excavations produced complex and well-defined 
stratigraphic patterning and features. The stratigraphy, artifacts, and radio
carbon dates indicate a long-term, sedentary occupation . The long strati
graphic column gives an opportunity to create for the first ti me a chrono
logical sequence for the nine-hundred-year-long Phase. As expected, the 
deposit was stratified and varied within the site, with layers and features 
distinguishable by color, texture, moisture, and contents. There were many 
different kinds of features and deposits, including kitchens, dwellings, 
refuse, and earthworks. The distribution of objects and features varied 
significantly with respect to stratigraphy, confirming and amplifying the 
survey evidence for functionally distinct areas. The results confirmed the 
geophysical evidence of the site's spatial extent, its major stratification 
patterns, and the identity and distribution of the most common geophysical 
feature: the baked clay stove or hearth. Associated with the stoves, was 
complex micro-stratigraphy including traces of pole, thatch, and earth struc-
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tures. The stratigraphic entities associated with magnetically quiet areas 
were earthworks, rubble, and garbage dumps. Intrusive features were found 
at the radar anomalies. 

The excavations at magnetic anomalies confirmed the majority to 
be groups of fired c1ay hearths set in prepared earth floors. Of the 29 
major an~malies, 11 were investigated in 13 excavations, a sample of 38 % . 
Ten turned out to be stove groups. Only one was not a stove group but a 
large, shallow burned pit or re-used house floor. The correlation between 
anomalies and stoves indicates that e. 90o/o of the major magnetic anoma
lies are likely to be stove groups. The magnetic geometry and evidence from 
excavations indicates that most of the anomalies lie 1/2 to 1 m below 
the surface and belong to the sarne period of occupation. Stove groups 
lower than 1 m had smaller, less intense anomalies, and below 1.5 would 
be undetectable. As described below, no area without such anomalies had 
stoves, so the magnetometers effectively detected intact stoves in the Pacoval 
occupation. As expected, small, temporary fireplaces, superficial burning, 
or stove rubble did not register as magnetic anomalies. 

The stoves were meter-long, 1 / 2 m wide semi-tubular structures of 
fired clay occurring in groups of six to twelve or more, aligned east-west. 
The stoves contained ash, carbonized plants and bones, and often one or 
more "killed" hemispherical cooking bowl and common service wares 
(Fig. 4). The stoves were repai~ed and replaced often. The repairs, physical 
relationships of the stoves, and distribution of bowl fragments show that 
the stoves were used simultaneously in large groups. They lay in thick, 
almost sterile earthen floors of more than ten meters' extent in some places. 
The clean floors, well-preserved stoves, and associated posts, thatch, and 
earthen foundations, suggest that the kitchens lay in large roofed dwellings. 
Debris appears to have been swept up regularly and disposed of in garba
ge dumps. The rarity of objects in dwellings and their abundance in gar
bage had been predicted on the basis of ethnoarchaeology (Yellen 1977; 
DeBoer and Lathrap 1979). The multiple superposition of stove groups 
and floors suggests long-term, continuous occupations. Further excavation 
is needed to determine the shape, size, and orientation of dwellings. 

A total of 14 excavations were placed in the magnetically quiet areas 
of the site. The magnetically non-anomalous areas of intermediate conduc
tivity in the mound turned out to be garbage fill, rubble, or earth floors. 
They were tested by 5 cuts, and none had any intact stove groups. The 
south and central quiet areas were extensive, deep, black soil secondary 
garbage deposits much richer in sherds, bone, and plants than the floors 
associated with the stoves. As in stove debris, small fish bone, wood 
charcoal, and seeds were the most common biological items. Decorated 
sherds (Fig. 5), rare around hearths, were very common in garbage as 
were utilitarian sherds. The northern quiet areas had floors and layers of 
stove rubble. 

The boundaries of the site were confirmed by five test pits in the 
magnetically quiet areas outside of the mound, where an absence of inten-
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sive archaeological occupation had been hypothesized. The pits were dug 
to the water table, 1.6 to 2m below the surf ace, east and west of the 
mound. The pits adjacent to the mound revealed colluvial layers of soil 
eroded from the mound and thick alluvial deposits of sand and clay. A 
shift f rom sand in the upper layers to clay below suggests a recent change 
in hydrography, perhaps related to rising sea leveis. The ancient floodplain 
surface near the mound lay e. 1.75m below the present surface, indicating 
considerable accretion since prehistoric times. All these excavations con
firm the hypothesis that the area of geophysical anomalies was the inten
sively occupied area of the site. 

ln two of the four highly conductive and magnetically quiet zones at 
the borders of . the mound, where earth constructions were predicted, 4 
excavations were made. Here, the excavations encountered massive cons
tructions of almost sterile earth with levei or sloping tenses of darker and 
lighter soil and rare sherds and charcoal. Along the south, the deposits 
were at least 3 meters tall and thick at least 1 O m east-west. The locations 
of the conductivity highs, and the lack or· objects along the west of the 
site, suggest that the mound was originally partly or completely encircled 
by such deposits. Since the earthworks lacked mortuary or other ceremo
nial remains, they may have functioned architecturally, as retaining walls 
or fortifications. The deposits lie adjacent to occupation áreas including 
garbage, hearth groups, floors, or rubble, and further excavations would 
reveal the stratigraphic and chronological relationships between them and 
the occupation strata. 

A sample of nine out of 22 ( 41 % ) radar anomalies were dug in five 
excavations, and anomalies at surface depressions filled with sand, such as 
cattle wallows in the center of the site, were noted but not excavated. All 
but one of the anomalies excavated turned out to be intrusions related to 
post-aboriginal site formation processes, which is why radar anomalies had 
no spatial association with àrchaeological features. Seven were rec<:;nt ero
sion features filled with sandy soil, and one was a recent post hÔle with. 
sandy fill. The one Marajoara Phase radar anomaly was a layer of coarser 
soil lying in clayey matrix. No radar anomalies were burials or large 
objects, and no burials or urns were found in any other excavation at 
the site, apparently because erosion ravines have destroyed the cemetery. 
Radar seems to have effectively identified recent intrusions, for none were 
excavated that had not been located by radar. 1 t also effectively mapped 
the overall extent of the conductive, clayey soil of the mound, though it 
could not penetrate it much deeper than .75 to 1 m. 

The excavations indicate that the geophysical surveys mapped archaeo
logical stratigraphy and features effectively. The depth range of the techni
ques was .5 to 2 m, with most measurements relating to material between 
50 cm and 1 m depth. The magnetic survey rapidly and accurately found 
hearths, important for information family size, organization, and economy. 
Though not reliable for hearths and not as precise as resistivity and radar, 
EM could be rapidly deployed over the entire site to reveal important 
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monumental structures in clayey soils, which radar could not. Resistivity 
was useful for depth information, but had to be used selectively because 
of its lack of speed. Radar probably could not detect features buried deep 
below conductive earth but was the only technique able to pinpoint loca
lized features of highly resistant soil, potentially useful for cemetery survey. 
Each technique had advantages and disadvantages and together they revea
led more than singly. The results of the excavation testing program confir
med that many patterns of basic archaeological stratigraphy can be reliably 
tnapped with ordinary remote sensing <levices. 

DISCUSSION 

The archaeological patterning at the site provides new insights about 
Marajoara lif e when integrated with information from earlier excavations 
and survey, analysis of museum collections, ethnographic and ethnohistoric 
data, and cross-cultural anthropology (Murphy and Murphy 1974; Siskind 
1975; Da Matta 1982; Seeger 1981; P. Kelekna 1981; G. Dole, perso
nal communication), and cross-cultural anthropology (Schneide.r and Gough 
1961). The diverse evidence - f rom art, physical anthropology, archaeo
logy, ethnology, biology, is convergent in certain ways. 

The evidence of the archaeological flora and fauna suggests that the 
environment was much like today, except that some streams now shal
low and seasonaJ due to filling by sediment, were deeper and more per
manent. Subsistence was based on crops and fish, and, though there are 
rare large species of the type usually harpooned or speared by men nowa
days, the majority are from very small fish usually harvested by poisoning 
or netting in the dry season, a communal method in which women and 
children provide the primary labor. If agriculture was organized as in Ama
zônia today, women, not men, had the primary responsibility there, which 
accords with the lack in male skeletons of pathologies related to heavy agri
cultura! labor. ln view of the possibility that women were the main contri
butors to subsistence, we need to look for arthritic pathologies in women's 
skeletons, which are rare in existing collections. We also must pursue the 
identification of carbonized seeds in case this · may have been a system of 
intensive cultivation of a rice-like cereal crop, such as Leersia hexandra 
(Brochado 1980) since dental pathologres of Marajoara skeletons suggest 
consumption of cereal staples. 

The arrangement of stoves and structural remains at the site suggest a 
pattern of living in multifamily, matrilocal households. The stoves, foci of 
female activity, had little of the decorated pottery abundant in garbage and 
burials, which may have been a ceremonial service ware for men's use. 
Stoves were consistently clustered closely together, as if for coopera tive or 
communal cooking. Thus the household may have been a type of extended 
matrilocal family, whose women are more likely today to share food and 
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cooking than in patrilocal Amazonian households. The dichotomous distri
butions of material remains indicate separation of male and female activi
ties (Kent 1985) as in these current Amazonian societies. Though house size 
is not yet verified, the hearths provide population estimates. There are at 
least 20 contemporary house groups with at least 6 to 12 hearths each. If 
each individual hearth served a nuclear family of 3-5 people, average for 
Amazônia, then the site population would have been 500-1000, or larger. 

The inf erences about f amily composition and gender roles lead to fur
ther interpretations and questions. Separation of men's and women's activi
ties is associated with war in Amazonian communities. Men do not tarry 
in the matrilocal house, domain of women, but in the plaza or men's house, 
focus of ritual activities women are excluded from. The possibility of matri
local residence, large houses, warfare, and the predominance of females in 
religious art, suggest matrilineal descent, characteristic of some Amazonian 
chiefdoms at contact. The commonness of objects such as pubic covers and 
fertility figurines, used in elaborate female initiation rites worldwide, sup
ports the argument for matrilineality, the usual genealogical context for such 
rites. Relevant to war, Greene found Marajoara men to have pronounced 
muscular development, achieved today by wrestling and racing rituais, to 
prepare for combat. The possible role of women in subsistence is a pattern 
associated with matrilineality worldwide, as well as with externa} warfare, 
and it has been hypothesized that matrilineal, matrilocal, intermediate-size 
societies may be somewhat more favorable to women's socio-economic status 
than others. 

However, in Amazônia today, such patterns are associated with unfa
vorable socio-economic status for women, so the hypothesis needs to be 
tested. Also, an alternative explanation of the archaeological dichotomies 
is that the distinctions were between high ranking people of both sexes, 
who m~y have used the decorated pottery, and laborers, who used the 
utilitarian wares. The existing Marajoara remains document distinctions 
in use of material and ritual culture but cannot establish what socio-cultural 
patterning might have be.en behind the distinctions. We need to compare 
physiological condition both within and between gender groups, to evaluate 
the different possibilities. lt will also be important in the future to inves
tigate ethnoarchaeologically how gender and other distinctions affect the 
material remains in ethnographic Amazonian societies. Since people still 
live in "round villages" in southern Amazônia and the Guianas, and many 
of these are on top of archaeological villages, a collaborative ethnographic 
and archaeological study would be viable in the future. Of importance in 
such a study will be the comparison of physiological status of people of 
known social organization with that of the populations of Marajoara and 
other archaeological chiefdoms. Also, the material remains of ceremonial 
activities and structures, such as men's houses must be investigated, to aid 
in their archaeological identification. 

Some inferences on Marajoara ideology, cosmology, and political orga
nization are possible, also. The ancient settlement at the Teso had a 
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concentric plan and east-west orientation of domestic facilities. ln Ama~ 
zonian today, this pattern is related to ·a characteristic ritual astronomy 
and cosmology that justifies socio-economic distinctions between men and 
women. These distinctions are rationalized in widespread myths which 
tell that women once ruled and controlled the sacred objects, but that 
men have now gained back control. The prominent women in Marajoara 
religious art may represent these ancient women, or lineage founders, or 
ancestral deities. The art gives evidence of both female and male religious 
specialists but lacks the large male idols of .the later Amazonian chiefdoms. 
1 t will be dif ficult to determine if there was a central ruler, without a 
settlement survey to investigate centralization in economic, political, and 
ritual functions. But it might be possible to define a paramount political 
position from burial accoutrements, and comparisons of burial rank with 
physiological status would reveal if there was a socio-economic elite. 

There are, thus, significant interpretive problems that need to be 
addressed with further archaeological fieldwork. They relate to the nature 
of households and houses, the bases of socio-economic, political, and ritual 
distinctions in the population, and the role of warf are. 

PLAN FOR FURTHER WORK 

We have completed the archaeological test of the geophysical survey 
and have gained significant information about the stratigraphy of the site. 
The rich resulting inf ormation deserves to be exploited by f urther exca
vation to verify,. aspects of site structure, sequence, and Marajoara socio
economic organization. A major purpose of geophysical survey is to identify 
significant archaeological features and areas to be investigated, and some 
of the features we have discovered require further excavation to elucidate 
their characteristics. These are: earthworks, dwellings, and the stratified 
garbage. ln addition, it is of primary importance to pursue the excavation 
of a Marajoara cemetery. 

Some of the most important structures at the site are the monumental 
earthworks. ln view of the interpretive importance of warfare, it is crucial 
to try to find what their function may have been. Further excavations are 
planned to elucidate the function of the earthworks by revealing their 
structural and chronological relationship to adjacent occupation strata 
and their horizontal extent. The house remains have the potential to be 
informative ab~ut household and community size and organization. Hearth 
arrangements suggest a concentric village of extended family habitations, 
but we need to check the size and orientation of dwellings with further 
excavations . 

. Another high priority for future research is establishing a chronology 
for the Marajoara Phase. The inf ormation is needed for understanding the 
history of the site and for a general f ramework for Marajoara culture. All 
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temporal relationships are traced through associations of remains with 
pottery relationships of structures, biological remains in garbage, skeletal 
remains in cemeteries, art iconography, and settlement patterns. Garbage 
is the best source for chronology, for floors and hearths have little seria
table pottery. The survey and excavations at Teso dos Bichos discovered 
severa! garbage dumps full of pottery, and the seriation has revealed 
statistically significant changes in pottery attributes through time. We 
have excavated two meters into the garbage and will continue down three 
more meters to groundwater. 

It is essential to investigate a Marajoara cemetery. Mortuary ritual 
was important in the culture, and a cemetery study could answer long
standing questions about the Phase. Cemeteries contain otherwise unattai
nable information about social and political organization, economy, disease, 
demography, genetics, and activities . The objects, disposition of graves, 
type of disposal, and skeletal remains all carry valuable information relevant 
to the traditional theoretical concerns of archaeologists. Genetic studies 
of crania may be the only way to identify geographic origins of people, 
an important issue for the Phase. The findings from field and collection 
work have generated hypotheses about male and female roles, socio-economic 
status, post-marital residence, and warfare in Marajoara society, and ceme
tery studies can contribute inf ormation relevant to these. A comparison 
of physiological status by sex and age groups will shed light on the nature 
of socio-economic divisions. Comparisons of dental strontium isotope ratios 
could reveal patterns of postmarital residence, if communities were exo
gamous (Ericson 1985), as could microgenetics (Lane and Sublett 1972) 
and possibly ceramic style (Langacre 1968; Deetz 1968). Studies of trauma 
and mechanical stress could elucida te questions about occupational diff e
rentiation and warfare. 

Marajoara cemeteries seen1 ideal for archaeological investigation. The 
cemeteries were used for a long time and incorporate valuable diachronic 
evidence. Burials are numerous and very rich in patterned material, unlike 
the houses. Most burial associations are well-preserved, with the skeleton 
confined in an urn and the urn and furnishings in a discrete pit. Contrary 
to assumptions about preservation in tropical sites, bone is well preserved 
at Marajoara sites. Our preliminary study of patho1ogy and chemistry of 
available skeletons shows interesting variation in access to food and activity 
leveis, but a large, documented co1lection is required for valid interpretation 
of the variation. Many cemeteries are undisturbed because looting is limited 
by the isolation and the vigilance of ranchers. Conditions are ideal for 
geophysical prospection. The urns have airspaces and are in pits (illed 
with resistant, sandy soil, thus they constitute geophysical disturbances of 
a type detectable with radar (Bevan 1986) and conductivity (Frolich and 
Ortner 1972). The ceramic urns may also present magnetic anomalies, and 
in a different spatial pattern from hearths, smaller and more evenly spaced. 
Survey will thus effectively locate and map Marajoara cemeteries, for 
sampling. 
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SIGNIFICANCE 

Our project on Marajó has supplement earlier work by introducing 
basic methods not used bef ore. The intensive and comprehensive approach 
to data gathering and analysis, using methods such as stratigraphic exca
vation, fi'nesieving, geophysical survey, ceramic attribute analysis, osteology, 
and bone chemistry furnishes a broad spectrum of fine-grained, high-quality 
information. The comparison of geophysical survey with the results of 
stratigraphic excavation increases the precision of the methods, which 
could become a routine aid to archaeological field methods, recording 
stratigraphy bef ore excavation and making sampling more effective and 
economical of time, money, and archaeological resources. 

The project is recovering new kinds of inf ormation about a prehistoric 
Amazonian community. The survey and excavations have revealed a con
tinuous occupation of almost 1000 years and the remains of permanent 
structures ánd facilities within a site plan. The plan indicates a very 
large village, perhaps 500-1000 people, subsisting on intensive cropping 
and fishing. Interpreted in the light of other evidence, the patterns at the 
site give evidence of matrif ocal extended f amily living and religious and 
economic gender dlchotomies characteristic of Amazonian Indians today. 
However, the evidence could also be interpreted as the product of non
gender socio-economic distinctions between elites and commoners. 

Following up on the findings with further field work will improve 
our interpretations in significant ways and prepare the way for future 
work with a regional basis. The completed chronology will be a crucial 
framework for interpretation of the nature and history of the chief dom. 
The cemetery will help reveal residence patterns, the basis for socio
economic differentiation, and genetic affiliation. Thc earthworks and houses 
will elucidate community organization and the role of war. These data 
have the potential to shed light on human biological and cultural deve
lopment in the New World tropics. 

So little is known that it is unclear how the trajectories of human 
populations and cultures in the lowlands compare to those in deserts, 
mountains, temperate forests, and plains. Most anthropologists assume 
that development in the humid tropical lowlands was retarded by an 
unfavorable environment (eg., Sanders and Price 1968), and this expectation 
seems to have prevented recognition of evidence to the contrary. But 
evidence is now accruing that f oraging and incipient agriculture may have 
been establish~d earlier in the. tropical lowlands than the Andes and 
Mesoamerica (Lathrap 1970; Roosevelt 1978, 1980; Guidon and Delibrias 
1986). Far from being virgin and untouched, soils of Amazon tropical 
f orests are filled with prehistoric charcoal ( Geochron Labs radiocarbon 
dates) ftom a substantial occupation many thousands of years long. 

1 t has been thought that cities and states never developed in the 
Amazon and Orinoco, but recognition of urban sites may have been 
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hindered by the lack of stone-built structures in an area where building 
materials are earth and vegetal. Only recently have geographers recognized 
that much of the topography in the lowlands is man-made, including raised 
fields, causeways, and mounds. ln areas with rock there are monolithic 
alignments, and earthen shaft tombs have been found. Along floodplains, 
archaeological sites are massive and often continuous for many miles, with 
many meters of deposit densely packed with artifacts and biological 
remains. These represent prehistoric populations much larger than the 
present aboriginal population of Amazônia. Regional cultures such as 
Marajoara and Santarem have territories larger than many prehistoric 
states elsewhere, and early explorers describe large chiefdoms of substantial 
complexity and power ali along the Amazon (eg. Myers 1973). Whether 
settlement, land use, and organization in these domains was what anthro
pologists consider urban and state-like or not is unanswerable until their 
characteristics can be investigated in a systematic way. 

The· Amazon and Orinoco Basins are a majority of the area of South 
America but contribute a minority of the knowledge of its prehistory. Our 
ignorance of the nature of the archaeological record and culture history 
of Amazônia has been an important cause of the lack of research and 
continues to be so. But we now know that archaeologic~l remains are 
numerous a~1d well-preserved and accessible to study with standard archaeo
logical techniques. The long prehistoric occupation has scientific relevance 
beyond the region, for it brings into question some accepted interpretations 
of cultural development in New World. lt also has relevance outside of 
anthropology, for this occupation must have had a substantial ef f ect on 
tropical environments whose evolution and long-term stability is of great 
general interest. The area clearly deserves more substantial , Jong-term 
archaeological research . 
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