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Abstract. This work presents the preliminary results of an
archaeological survey of the Middle Uaupés river, in the Upper Rio
Negro basin. The survey strategy 1is based on remote sensing,
ethnographic and geomorphological data.
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Introduction.

Although there is a growing awa-
reness among archaeologists that
Amazonia was an important area

of cultural innovation [Lathrap
(1977) 1, [Roosevelt et al
(1991)], [Rouse (1992)] in the

prehistory of the Americas. cur-

rent knowledge about the past
societies of the area is still
scanty. The reasons for this
picture are several, but two of
them are relevant to this pre--
sentation. The first refers to
the almost complete lack of

scale maps (1:25.000 or t:50.0-
00) for the planning of regional
research projects and the plot-
ting of archaeological sites.
The second reason is linked to
the constitution of the tropical
forest itself, where the thick
vegetation reduce the number of

areas with good archaer~' . _ical
visibility.
As a consequence, current

knowledge on Amazaonian prehisto-
ry is limited on data gathered
from archeological sites located
mostly along the Amazon's flood-
plain and the lower courses of

its main tributaries |Meggers
(1991)], [Roosevelt (1992)]|. In
many situations, these sites

have only been identified be-
cause of their monumental size,
as it is the case of the hydrau-
lic complexes of Mojos in Boliv-
ia [Denevan (1966)] and of Ma-
rajo Island in Brasil | (Meggers
& Evans (1957) 1, [Roosevelt
(1992)].

It is thence important that
different approaches that focus
on the peripheric areas of Ama-
zonia and are appropriate to the
scale and ecological conditions
of the region be applied to ar-
cheological research projects
performed there. The use of re-

mote sensing techniques can be a

productive alternative to
achieve these goals. In other
tropical areas with a similar

lack of support documentation or
with extensive vegetation cover,

remote sensing techniques have
been successfully used on dif-
ferent tasks, such as: surveying
of ancient networks of irriga-
tion channels in Belize and Yu-
catan [Adams et al. (1981)].
[Pope & Dahlin (1989)]: identi-

fication of ancient paths creat-
ed more than 1,000 years ago in
Costa Rica; surveving of hominid
fossil in Ethiopia [Asfaw et al.
(1990)]. More important. remote
sensing also allows for the in-
corporation of data from differ-
ent disciplines, such as ecolo-
8Y. geology, geography, and eth-
nology, in the planning and exe-
cution of archaeological rej-
search projects [Miller et al.
(1991) .

Based on these
we used remote sensing data in
the planning of an archaeologi-
cal survey strategy for a mar-
ginal area of Amazonia: the Mid-
dle Uaupeés basin. This region
was selected for two reasons.
First, it belongs to the Upper
Rio Negro basin. an area consid-
ered to be an ancient migratory
corridor between Central Amazo-

questions,

nia and Northern South America
[Lathrap (1970) 7, [Oliver
(1989) 1. [Zucchi (nd)], although

no systematic research have vet
been performed in this part of
Brazil. Second, there is a
wealth of ethnographic and eth-
nohistorical data about Middle
Uaupés’ populations that can be
used to elaborate hypotheses to
orient the archaeological re-
search. With the further devel-
opment of the project, other
areas of +the Upper Rio Negro
basin are planned to be survevyed
as well.
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Landsat 5 TM digital data
was analyzed to identify areas
of potential presence of archae-
ological sites to be checked in
the ground. Four of these areas
were selected according to a
predictive model of settlement
location, based on ethnographic
and geomorphological data. The
results of the first field sea-
son of the project, performed in
one of these areas in February-
March of 1993 are present here.

The Predictive Model

The Uaupés is a blackwater riv-
er. Blackwater river ecosystems
are considered oligothrophic
because of their low nutrient
levels, being different from
whitewater rivers that support a
rich aquatic fauna and periodi-
cally fertilize their flood-
plains [Junk & Furch (1985)],
[Golding et al. (1988)]. [Moran
(1991) 7.

The Uaupés is a meandering
river that has formed several
oxbow lakes some of them already
filled by sediments along its
floodplain [Projeto RadamBrasil
(1976)]. In other areas of Ama-
zonia, such as Marajo Island and
the Central Ucayali, there is a
correlation between these land-
scape features and archaeologi-

cal sites |[Lathrap (1968a)],
[Lathrap et al (1985)]. [Roose-
velt (1991)] and this could be

also the case in the Uaupés. The
work with the images showed that
old meanders and oxbow lakes
present distinctive signature
patterns and it was decided to
select some of these loci to be
checked in the field.

The middle Uaupés basin is
characterized by large exten-
sions of white sandy soils spo-
dosols and areas of flooded for-
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ests (igapos, that 1imit the
potential areas of cultivation
[Ribeiro (1988)]. As a conse-
gquence, there is a strong reli-
ance on manioc, since this is a
resistant plant that is easy to
cultivate and of high caloric
yields [Moran (1974)], [Dufour
(1983)].

The region is the homeland
of Indian groups speaking lan-
guages belonging to three 1lin-

guistic stocks: Arawak, Tukano
and Maku [Bruzzi (1962) ],
[Chernela (1983)], [Goldman
(1963)], [C. HughlJones (1979)],
[Jackson (1983) ], [Milton
(1984)]. [Ramos. Silverwood-Cope
& Oliveira (1980)1], {Ribeiro
(1980)1. The distribution of

these groups in the area follows
roughly a pattern of ecological

specialization: the Maku are
hinterland hunter °~ gatherers,
while the Arawak and Tucanoan
are agriculturalists and fisher-
men settled along the major
streams.

_ Fishing is the main protein
source to the riverine popula-

tions in the Upper Rio Negro
basin and this is also the case
in the VUaupeés [Clark & Uhl

(1987)]. However, there are spa-

tial and temporal oscillations
in the availability of fish
along the Uaupés. The implica-

tion of this for human occupa-
in the area 1is that the
main sources of animal protein
are spatially and temporally
predictable and the local popu-
lations are aware of this. Local
populations optimize fish catch-
es by including a number of pro-
ductive fishing spots within
their territory, if there are no
main ideological or political
constrains. Given the distribu-
tion of fish species in the Uau-
pés, an optimally located set-
tlement would have access to



rapids and confluences
{Chernela (1983)].

igapos,
of streams

The ethnohistorical record
indicates that settlements lo-
cated near optimal fishing spots
are occupied for long periods of
time: some communities adjacent

to the major cataracts of the
llaupés have been continunusly
occupled since the mid-
eighteenth century [Bruzzi (196~
2Y]., [Coudreau (1886)]. [Lopes
de Sousa (1956) (c. 1928) 1],
Nabuco 1903) ], {Rodrigues
Ferreira (1983 c. 1781) ],
fwallace (1905 C. 1850) 1],
{[Wright (1981)]. Thence, some of
these areas were also selected

to be checked in the field.

Based on the model outl!ined
above and explained in detail
in [Neves (1992)]. the satellite
data was analyred with the goal
to identify the landscape fea-
tures igapos, rapids, confluence
of streams and old meanders po-
tentially associated with past
and present human occupation in
the area

The Image Analysis

The analysis was done on Landsat
V TM digital data of the middle
Uaupés (path 004/60, May 1985).
It included pre-processing, reg-
istration. geo-referencing and
clustering and it was done with
ERDAS 7.5 at the ACT (Center for
Anthropological Training in Re-
mote Sensing), Department of
Anthropology, Indiana University
and at the remote sensing lab,
Department of Geography, Indiana
State University.

Unsupervised classifica-
tions of the landcover patterns
was performed as a preliminary
approach because of the lack of
support data. A cluster of the

reflectance values of channels
2,3.4.,5 in twn subareas was per-
formed with the goal of identi-
fving the landscape features
included in the predictive mod-
el. In both areas [} different
classes were obtained from the
original 50 classes generated by
the cluster analysis. The merg-
ing of the classes was based on

the mean values of channels 3
and 5 - visible red and mid-mid-
infrared - because they are in-

dicative of biomass and moisture
contents. In one of the subareas
we were able to identify rapids
because they presented a mean
reflectance value of 40.29 on
channel 3 compared to a mean
value of 22.29Y on the same chan-
nel for the other parts of the
river. Two classes of flooded
forests were also differentiated
because of the low values on

channels 3 - 22.87. 22.74 - and
S - 31.45,28.86 [Neves (1992)1.
The image analysis allowed

for the selection of four units

to be checked in the field, alt
of them presenting one or more
of the landscape features con-
templated by the model. The

first field season was performed
in February and March of 1993
and the preliminary results are
presented here.

Fieldwork: Preliminary Results

The first field season was done
around the communities of ITaua-
reté and Santa Maria, located at
the confluence of the Paupuri
and Uaupés rivers, at the border
of Brasil and Colombia (Coordi-
nates of Santa Maria: 02 36° 24"
N, 699 12’ 14" W, obtained with
a GPS receiver).

We were able to identify
four archaeological sites. three
of them ancient longhouses and
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the other one an old fenced vil-
lage. We believe that all of
these places are of recent occu-
pation, the oldest one most 1li-
kely being the fenced village
that was probably occupied in
the eighteenth century.

A 2x4 m. trench was opened
in one of the ancient longhouses
to obtain a sample of the ceram-
ic material and also evaluate
the pattern of deposition of the
archaeological deposits. The
collected samples are now being
analyzed in the MAE - USP.

The three ancient longhou-
ses are currently under a pas-
ture area and the sites were
identified because part of the
remains could be seen on the
ground. The old fenced village
is now covered by high secondary
forest and its archaeological
visibility is very low. If it
wasn’'t for oral information, it
is likely that this site would
not have been found.

Conclusions

The amount of information
amassed so far in the project is
small, but some preliminary ob-
servations regarding the use of
the Landsat data can be made:

1. Landsat V TM was instrumental
in selecting the areas to be
surveyed in the field but, the
analysis we performed could not
pinpoint the actual location of
the sites on the ground;

2. The pixel size of the TM data
(30x30 m.) is too big to record
the archaeological features so
far identified in the Middle
Uaupés;

3) The analysis we performed in
the TM data could not identify

the area of secondary growth
were one of the sites - the old
fenced village - is located.

The above observations are
still provisional but they indi-
cate the limitations and poten-
tial of the TM data for the pro-
posed research. Further work in
the area will bring new informa-
tion to improve the conclusions
now presented.

Aknowledgments. The author would
like to thank Dr. Emilio Moran,
Dr .Paul Mausel, Eduardo Brondi-
zio and Mark Fitch for help in
the data analysis. Fieldwork was
made possible by the help of
Srs. Braz Franca, Alberto Barbo-
sa, Adriano de Jesus, Pedro de
Jesus, Arlindo Maia e Adriano
Ramires. Lab work was funded by
a CNPg doctoral fellowship n?
203133/89.7. Fieldwork is being
funded by a NSF predoctoral dis-
sertation grant n? DBS/9223763.

References Cited

Adams, R. et al,
Archaeology,
Land Use. Science 213
1463, 1981.

Radar Mapping,
and Ancient Maya
1457~

Asfaw, B. et al, Space-based
Imagery in Paleoanthropolo
gical Research: an Ethiopian
Example. National Geographic
Research 6 (4): 418-434, 199(.

Béksta. K, A Maloca Tukano-Des
sana e seu Simbolismo. Manaus:
SEDUC, 1984.

BrUzzi Alves da Silva, A, A
Civilizacao Indigena do Uau
pés. Sao Paulo: Livraria Sale
siana Editora, 1962.

Chernela, J, Hierarchy and Econ
omy of the Uanano (Kotiria)
Speaking People of the Middle

116



Ph.D. Disserta
Columbia University,

Uaupés Basin.
tion,
1983.

Coudreau, H, La France Equino

ciale vol. 11. Paris: Challa
mel Ainé, 1886.
Clark, K. and C. Uhl, Farming,

Fishing and Firing in the
History of the Upper Rio Negro
of Venezuela. Human Ecology,
15: 1-26 1987.

Dufour, D, Nutrition in the
Northwest Amazon. In: Adaptive
Responses of Native Amazo-
nians, R. Hames & W. Vickers,

eds. Orlando: Academic Press,
pp. 329-355, 1983.
ERDAS 7.5, Field Guide, [99].
Goldman, I, The Cubeo: Indians
of the Northwest Amazon.
Urbana: University of Illinois
Press, 1963.

Hugh-Jones, C, From the Milk
River: Spatial and Temporal
Processes in Northwest Amazo
nia. Cambridge: Cambridge Uni
versity Press, 1979.

Jackson, J. E, The Fish People:
Linguistic and Exogamyv and
Tukanoan Identity in Northwest
Amazonia. Cambridge: Cambridge
University Press, 1983

Junk, W. and K. Furch, The Phys
ical and chemical properties
of Amazonian waters and their
relationships with the biota.
In: Amazonia, G. Prance and T.
Love joy, eds. Oxford: Pergamon
Press, pp. 3-17, 1985.

Lathrap, D, Aboriginal oc-
cupation and changes in river
channel on the Central Ucaya
li, Peru. American Antiquity
33 (1) 62-79, 1968.

The Upper Amazon.
Thames and Hudson,

London:
1970.

Our Father the Cayman, Our
Mother the Gourd: Spinden
Revisited or a Unitary Model
for the Emergence of
Agriculture in the New World.
In: Origins of Agriculture, C.
Reed, ed. The Hague: Mouton,
pp. 713-751, 1977.

Lopes de Sousa, B, Do Rio Negro
ao Orenoco. Rio de Janeiro:
Ministério da Agricultura,
Conselho Nacional de Protecao

aos Indios, Publicacdo 111,
1958.

Milton, K, Protein and Carbohy
drate Resources of the Maku
Indians of Norhwestern Amazo

nia. American Anthropologist
86 7-27, 1984,
Meggers, B, Cultural Evolution

in Amazonia. In: Profiles in
Cultural Evolution. Papers
from a Conference in Honor of
Elman Service, A. Rambo & K.
Gillogly, eds. Ann Arbor: Mu
seum of Anthropology, Univer
sity of Michigan, pp. 191-216,
1991 .

Moran, E, Human Adaptive Strate
gies in Amazonian Blackwater
Ecosystems. American Anthro
pologist 93 361-382, 1991.

Nabuco, J, Atlas Accompaignant
le Prémiere Mémoire du Brésil.

Paris: Ducourtioux et Huil
lard, 1903.
Neves, E, The Use of Satellite

Remote Sensing in Amazonian
Archaeology: An Application in
the Middle Uaupés Basin. Ms.
on file, 1992.

Nimuenda ju, C, Reconhecimento
dos rios Icana, Ayari e Uau
pés. In: Textos Indigenistas

117



Sao Paulo:
1082 .

de Curt Nimuendaju.
Loyola, pp. 123-191,

RADAMBRASTIL Projeto RADAMBRASIL ,
vol. 1 (Folha Pico da
Neblina), 1976.

Ramos, A., P. Silverwwod-Cope
and A. Oliveira Patroes e
clientes: relacoes intertri
bais no alto rio Negro. In:
Hierarquia e Simbiose Sao Pau
lo: BUCITEC, 1980.

Ribeiro., B, Introducao - Os
indios das aguas pretas. In:
Antes o Mundo Nao Existia, U
Kumu and T. Kenhiri. Sao Pau
to: Cultura, pp. 9-46, 1980

Rodrigues Ferreira, A. Viagem
Filosofica ao Rio Negro. Be
lém: Museu Paraense Emilio Go
eldi/CNPqg. 1983.

Moundbuilders of
the Amazon: Geophysical
Archaeology on Marajo Island,
Brazil. San Diego: Academic
Press., 1991,

Roosevelt, A,

Roosevelt, A.. et al. Eighth
Millennium Pottery from a
Prehistoric Shell Midden in

the Brazilian Amazon. Science
254: 1621-1624, 1991.
Rouse, 1, The Tainos: rise and

decline of the people who
greeted Columbus. New Haven:
Yale University Press, 1992,

Sheets, P. and T.
Tech Wizardry.
November /December ,

Sever, High-
Archaeology .
1988 .

Wallace, A, Travels on the Ama
zon and Rio Negro. London:
wWard, Lock & Co, 1905.

Wright, R, History and Religion
of the Baniwa Peoples of the
Upper Rio Negro Valley. Ph.D.
Dissertation, Stanford Univer

118

sity.

Zucchi, A. Preliispanic connec
tions between the Orinoco, the
Amazon and the Caribbean Area.
Paper presented in the 13
International Congress of Carib-
bean Archaeology, Curacao. nd.



