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ABSTRACT

To date, no major attempt at discussing sociocultural change

among Amazonian Indians from the perspective of medical
anthropology and epidemiology has been undertaken. With the rapid

occupation of Amazonia by national societies, pressure is being
exerted upon indigenous populations, leading to changes in these
societies. Such changes create different ecological and

biological conditions that are followed by epidemiological
changes. The extent to which the Surui Indians are managing to
adapt to

new socio-economic and ecological settings is the focus

of this research.

This study is based on field work conducted aiuong the Surui
Indians of the Aripuana Indian Park, Brazil. It is based on data
collected between 1979 and 1988. Ethnographic, demographic,
anthropometric, and epidemiological data were collected. Contrary

to previous studies, which emphasized isolated societies, this
research deals with human adaptation under conditions of

sociocultural, economic, and ecological change. It

proposes

that, under these circumstances, human adaptation should be

assessed in terms of demographic and epidemiological indicators.

These indicators permit comparisons through time of a
population's adaptation to changing circumstances.
The analysis of Surui demographic structure show that the
society was resilient and able to overcome twz initial threat of

biological extinction brought about by epidemic diseases. The
Surui appear to have the highest rates of fertility recorded to
v

dite in Amazonia. The indicators of fertility observed support
tils conclusion and reflect a decline in sociocultural practices

of fertility control. An imbalanced sex ratio in favor of males
is the m.ajor structural problem faced by the group, further

aggravated by the practice of polygyny. The imbalance of the sex
ratio persists in the younger age cohorts.
The nutritional consequences of the demographic response to

tie threat of biological extinction have been less favorable —
particularly due to the decline in subsistence agriculture and
the monetization of the economy. Surui children are stunted,
anemic, and have high parasite loads. Infant mortality is very

high. At the sociocultural level, these shifts are leading a

ripid co:nmunity economic differentiation. The multivariate

regression analysis indicated that the socioeconomic index is an
isportan~ variable accounting for the overall nutritional status
of Surui children. The socioeconomic index was positively
correlated with the nutritional status. The study also addresses

the issue of the delivery of health services to Amazonia native
societies undergoing sociocultural changes.
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FOREWORD

The completion of this Dissertation has a special meaning

for me as it has been 10 years now since I began working with the
Surui. At that time, I was an undergraduate student at the

University of Brasilia and could not predict that, through the

years, I would become so involved, emotionally and

professionally, with Brazilian Indian issues in general, and with
the

Surui

in

particular.

This monograph synthesizes my work effort at the Aripuana
Indian Park over the last 10 years. To the Surui, I am profoundly

indebted for their hospitality, trust, and friendship. They not

only introduced me to their colorful and musical world, but also
taught

me

lessons

of

humanity

that I

shall

never

forget.

By

living with them I was also exposed to the dramas of their daily
lives in which land invasions,
are central

issues

food scarcity, disease and death

of concern.

Knowing that this

monograph

addresses some of these issues, I hope that it can contribute to
a better understanding of the problems faced by the Surui today,

thus helping to formulate more informed and suitable policies to
answer the group's future needs.

It is not possible to thank all the Surui by name who have
helped me in this acknowledgment. Therefore, I shall mention

those who were my most regular informants and closer companions

in the field: Anine, Atamoya, Dikboba, Dikmoya, Gahadalp, Gata,

Iamabur, Ibabi, Ibjaraga, Ibtabira, Ipatara, Izaie, Koko, Mamoya,
Hangerce, Mchpoy, Meresor, Mopiri, Perpera, Tener, and Uratana.
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Since the completion of a doctoral dissertation usually
irvolves many years of academic training it is rather difficult,
if not impossible, to mention the names of all those who assisted

ar.d urged me on. Notwithstanding, I would like to recognize and
acknowledge those who played key roles during these years.

It vas at the University of Brasilia, under the guidance of
Professor Frederico Simoes Barbosa, that I became interested in

the study of human communities. His teachings and our running
conversations of various topics of community health and

epidemiology were an important prerequisite for my growing
interest for the field of public health and the social sciences.

Also in Brasilia, the teachings and support of Professors
Dilva A. Mello, Jose Maria G. de Almeida Jr., Julio C. Melatti,

Mirio A.?. Moraes, Martin A. Ibanez-Novion and Philip D. Marsden,
were major sources of encouragement, as well as the support from

my colleagues Ari M.T. Ott, Eduardo Martins, Joao Dalmacio and
Monamaris M. Borges.

Special thanks go to Professor Ronan Tanus (University of
Frasllia Medical School), for the use of the facilities in his

laboratory during the analysis of biological samples used in this
research. I am also grateful to Professor Joao Paulo B. Vieira

Filho (rEscola Paulista de Mediciria") and Dr. Darrell A. Posey
("Museu Paraense Emilio Goeldi") for sharing with me their

long-term experience with Brazilian Indian societies and for
their encouragement to my research.

In the Department of Anthropology at Indiana University I
xvi

was trained as an anthropologist and it is hard to put into words

all that I profited from intellectually and professionally during
these four years of doctoral training. I would like to thank

Professor Emilio F. Moran, my committee chair, for the support
and enthusiasm throughout my years of graduate school, and which

gave me enough stamina to finish my work. Emilio and Millicent
Moran made the time at Indiana University easier for me and my
family, thanks to their hospitality and care. Professors Anthony
Seeger and Paul L. Jamison provided indispensable components of

my training as an anthropologist. I am grateful for their

friendship and the time they devoted to my work. Also in the
Department of Anthropology, I would like to acknowledge
professors Delia C. Cook, Michael Herzfeld, Martha Kendall, and
Robert Meier for their contributions to my education. I am
particularly grateful to Dr. James H. Vaughan, for his

willingness to read and comment on my dissertation. Connie Adams

and Lisa Guisepi, secretaries of the Department, helped me

through the intricate network of academic bureaucracy. Special
thanks also go to Dr. Mohammed R. Torabi, from the Department of

Applied Health Science, for his advice during my training in
public health.

Ricardo Ventura Santos deserves more than an expression of
thanks not only for his friendship, but also for his hard work

and indispensable companionship during my last five years of
"Surui study". Ricardo also read and criticized my drafts and
helped me with the quantitative analysis, to an extent that I
xvii

consider this project as a joint endeavor.
For financial aid, I wish to thank the "Conselho Nacional de

Desenvolvimento Cientifico e Tecnoldgico" (CNPq) for the

continuous support of my work in Rond6i ia and, in particular, for
a doctoral scholarship which made possible my four years at
Indiana University. Field work for this dissertation was carried

out with grants from Indiana University (David C. Skomp fund),
Sigma-Xi Society for Scientific Research, and the Wenner-Gren
Foundation for Anthropological Research. I also want to thank the

Federal University of Rond6nia for authorizing my leave and
providing me with support in Rondonia. Thanks should also be
extended to the "Fundacao Nacional do Indio" (FUNAI) for the

authorization of the research and logistic support in the field,
a » well as to the Municipalities of Ji-Par&na and Cacoal for
providing me with transportation.
I wish to express my appreciation to my parents, Carlos and

Zelia, and to my sister, Theresa, for their continual support

through all phases of my work. Without their encouragement, it

would have been much more difficult to bear the many hardships of
graduate study so far from home. My uncle Abel was an important
connection in Ronddnia and I extend special thanks to him and his

family for allowing me to use their home as my "advanced research
station1 .

Finally, I am profoundly indebted to my wife, Marcia, and to
our two children, Labiuai and Paueica, who arranged their lives

xviii

to give me maximum time for writing and thinking. Although I know
that the time we missed together cannot be replaced I hope that
this work pays off in other ways in the future.
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INTRODUCTION

The central aim of this research is to examine sociocultural

change in Amazonia by focusing on the biological and
epidemiological implications of such changes for Amerindian

societies. The population considered for this case study were the

S irui Indians, a Tupi-Monde speaking group living at the Aripuana
Indian Park, state of Ronddnia, Brazil.

I will be assessing the interrelationships between
sociocultural changes taking place in Surui society and their

consequences for subsistence activities, health, and nutrition,
within this general framework, this study will consider the
implications of the ongoing process of socioeconomic
differentiation which took place during the last five years,

along with changes in other realms of Surui society, for the
general health status of the group. It will also address the

issue of delivery of Western health services among native

Auazonian populations, focusing on the Surui's traditional

medical system and its interaction with local health services as
they are made available to them through the Brazilian National
Indian Foundation (FUNAI).
Health and disease indicators will be used to assess how

effectively human groups, combining biological and cultural
resources, adapt to their environments (Lieban, 1973: 1031).
Within this context, the epidemiological picture of any

population can be conceptualized as the final outcome of the

dynamic interaction between a multitude of biological,

environmental, and sociocultural variables.

As such, the theoretical approach taken in this study
fits within a general framework in which medical anthropology is
defined as a "biocultural discipline concerned with both the

biological and sociocultural aspects of human behavior" (Foster
and Anderson 1978), thus lying "in the overlap between the social
and the natural sciences" (Helman, 1984:4).

Therefore, a major focus of this study is on the ecology and

epidemiology of health and disease. In this regard, the concept
of adaptation will be central in the analysis. Adaptations result
not only from exposure to physical and biological environmental
factors but also from the interaction of individuals within the

same species [of. Moran 1982:7). This notion of adaptation

approximates the fulfillment of the requirements of holism in
anthropology, as recently emphasized by some authors as a

hallmark of the discipline (cf. Peacock 1986:10).

Within this framework, studies in medical and ecological
anthropology should look more closely at the interactions between

potential pathogens, the demographic structure, the spatial
distribution of a population, and their subsistence base, dietary
habits, housing pattern and religion, than they have so far done.
Adaptation to disease assumes paramount significance to human

survival as has been extensively demonstrated by medical and
biological anthropologists (cf. Alland 1969 and Lieban 1973).
It should be noted that an underlying preoccupation of this

work is to address practical problems which are now being faced

by the Surui. This requires an interdisciplinary approach to the
study of inter-ethnic conflict and sociocultural change.
Social change among Brazilian Amerindian societies has

attracted the attention of scholars from diverse backgrounds and
theoretical orientations. Without attempting to be comprehensive,

a brief review of these studies is provided in the following
paragraphs (cf. Henley 1978 and Cardoso da Oliveira 1972 for more

detailed and critical considerations on this subject).
Among the contributions from Brazilian social scientists,

one can point out the works of D. Ribeiro who proposed a general
iiodel tc conceptualize and visualize the various situations of

contact and the process of social change among Brazilian Indians
(Ribeirc, 1967, 1970). Following Ribeiro, contact situations
could be depicted in terms of the economic motivations of the

numerically and politically stronger society upon contact.
Ribeiro found three categories of contact fronts ("frentes de
contato") in Brazil: a) the extractive front (which can be

exemplified with the works of Murphy and Steward (1956) and
Murphy (1960) among the Mundurukii Indians from Para, and Laraia
and Da Matta (1967) among the Surui and Gaviao also from Para);
b) the p?storal front (exemplified by the study of Melatti (1967)

among-the Krahb from Goias), and c) the agricultural frontier
within which the present case study fits.

Building upon Ribeiro's previous work, Cardoso de Oliveira

developed a more elaborate model to deal with the dynamics of
inter-ethnic relations, which he called 'inter-ethnic friction'

("friccao interetnica"). The author depicted the life of

Amerindian groups in face-to-face contact with Brazilian national

society as a situation of "internal colonialism", emphasizing the
context of conflicting economic-political interests and other
values which characterize these situations (cf. Cardoso de

Oliveira 1968,

1972, 1978). The emphasis he gave was on conflict

of interest between colonizers and those colonized,

that is,

between the "national" and the "tribal" levels. As such, Cardoso

de Oliveira's work added a new political dimension to the so
called studies on "acculturation" which, at the time, tended to

follow the American tradition of cultural anthropology with its
focus on culture as a "thing" standing by itself, as if detached
from the social, economic, ecological and political arenas to
which individuals and societies belong.

Many case studies of inter-ethnic friction followed, such as
Laraia and Da Matta's (1967) study of the extractive frontier

among the Surui and Gaviao from Para, and Melatti's (1967) study
of the impact of the pastoral front among the Krahb from Goias.
Studies on "interference" type of fronts —

agencies and missions —

such as government

(cf. Santos, 1970 among the Xokleng and

Graeve , 1976 among the Pakaas-Novos) and "tourist" fronts (cf.
Tavener, 1973 among the Karaja and Aspelin, 1978 among the
Mamainde) are also available. The general framework of intercthnic friction studies is still being used widely not only in

the analysis of Brazilian Indian groups but also for other South
American Amerindian societies [cf. Henley's (1982) study cf the

process of social change among the Panare from Venezuela].

More recently, ecologically oriented anthropologists have

considered to some extent the ecological implication of contact

between Amerindian and Brazilian society, focusing particularly
en the variation in agricultural practices and time allocation
among different groups (cf. Gross et al. 1979, Flowers et al.

1983 and Rubin et al. 1986). Saffirio and Haines (1983) also
look at the impact of contact on the ecological and social realms
of the Yanomaroa's life.

Notwithstanding these works, no major attempt at discussing
Eociocultural change among Amazonian Indians from the perspective
of medical anthropology and epidemiology has been undertaken. In

fact, epidemiology has been consistently overlooked by
anthropological studies on change and adaptation among Brazilian
Indian societies. It is true that many researchers in the

biomedical field have dealt with medical issues and attempted to
correlate changes in a certain variables, such as hormone

production or blood levels of glucose (Vieira-Filho 1977 and

Vieira-Filho et al. 1982, 1987), or alterations in blood pressure
levels (Carvalho 1986) with changes in diet and lifestyle (cf.
Salzano and Callegari-Jacques 1988: 87-113 for a recent review on

the literature available on medical studies performed among

Amerindian groups). However, a major limitation of the biomedical
literature on Brazilian Amerindians is its lack of a holistic

perspective, encompassing the sociocultural context and content
of the communities studied. Most studies are medically-centered,

i.e., clinical and etiological in emphasis, and one rarely sees

any attempt to explain the epidemiological dimension of the

health/disease process within its sociocultural, ethnohistorical
and ecological context.
With the rapid occupation of Amazonia by national society,

great pressure is being exerted upon indigenous populations. The
imposition of new values, beliefs and technologies promotes
radical changes among traditional Indian societies. In turn, such

changes create different ccclcgical and biological conditions
that are followed by changes in the epidemiological picture. The
extent to which these native populations are managing to adapt to
the new socio-economic and ecological settings is a question that

this research attempts to discuss, taking the Surui as its case-

study. Theoretically and methodologically, this study contributes

to ecological and medical anthropology by demonstrating the value
of epidemiological indicators in assessing a population's

adaptability in comparison to other less robust indicators.
The first chapter describes the site of research, providing
information on the geographic location and history of the Surui,

the general ecology of the area and the ethnographic setting. In
Chapter 2, Surui villages and habitations are described as well
as their subsistence system, focusing on the recent changes
observed in their traditional diet. Chapter 3 deals with Surui
demography and social organization. The data collected from four
censuses are analyzed and discussed in terms of the current
fertility and mortality trends observed among the group. The

second part of Chapter 3 explores the interplay between social
organization and demography and also discusses how marriage

practices are adjusting to current demographic constraints. The
focus of Chapter 4 is on health and disease among the Indian

population of the Aripuana Park, with emphasis on the Surui. Data
on morbidity and mortality, anthropometric indicators of the

nutritional status of children, the presence of high rates of

anemia, and intestinal parasitism are presented and discussed in
the context of the current ecological and socio-economic context
of the group. Finally, Chapter 5 reviews the main issues

raised and attempts to demonstrate the importance of using
demographic and epidemiological variables in assessing th->
adaptiveness of human populations. It also attempts to come up
with general guidelines and, whenever possible, concrete

suggestions for the improvement of policies dealing with the

assistance of Amerindian societies of Amazonia, especially in the
field of public health.

CHAPTER 1

THE

1.1 GEOGRAPHIC LOCATION.

SETTING

CLIMATE AND ENVIRONMENT

The Surui inhabit the "Area Indigena Sete de Setembro", a

reservation with approximately 247,000 hectares which was

demarcated by the Brazilian government at the beginning of this
decade. The area is included within the administrative realm of

the Aripuana Indian Park, with its headquarters in the nearby
town of Pimenta Bueno. The group's autodenomination is "Pa:iter",

meaning 'we, the people'. They speak a language classified within
the Tupi linguistic stock, and the Monde linguistic family. Other
closely linguistically and culturally-related Amerindian
societies living in the same area are the Gaviao, the Cinta-

Larga, and the Zoro (see Figure 1.2). The geographic coordinates
of the Reservation are, approximately, 61* western longitude and
11' southern latitude (see Figure 1.1).

The most important River in the area is the Rio Branco,
which feeds into the Roosevelt River. Within this hydrographic

system are other water courses of secondary importance, such as
the Sete de Setembro, the Riachuelo, the Ouro, and the Lob6

Rivers, all feeding into the Branco. Suruiland is also

crisscrossed by small streams, some of which dry up during the
summer months. No major "varzea" (floodplain) ecosystem is
observed in the area; thus, the hydrographic system bears little

or no direct relationship to the agricultural potential of the

Surui.

Two basic soil types occur in the state of Rond6nia —

red-

yellow podzolics (USDA» ultisols) and red-yellow latosols (USDA=
oxisols*. . According to a World Bank general survey of the region

[cf. World Bank 1981], the former is the dominant type, occurring
on both sides of the BR-364 highway, between the towns of Pimenta

Bueno and Ariquemes. In the area of Colorado county, similar

podzolic soils are observed, interspersed with patches of "terra
roxa estruturada eutrdfica" (USDA= alfisols).

Red and yellow

latosols, or oxisols, dominate the northern part of the state,

extending southwest to the town of Guajara-Mirim. These latosols
are characterized by low fertility and high acidity. Patches of

highly erodible quartz sands can be found in the region of
Pimenta Bueno and eastward, in areas covered by upland forest or
savanna ("cerrado").

Within the context of the above general description of soils
cf Rondonia, one can infer that the predominant soil type in the

Surui territory are ultisols, with scattered patches of oxisols
and alfisols. However, one should be cautious about making
inferences from macro-scale soil maps to specific localities. As

has beer demonstrated by Moran [1984], on a micro-scale these

areas oiten show patches of other soil types, sometimes only a
few meters from one another, and even the proportions can prove
incorrect [see also Moran 1989].

In relation to the climate, since the number of meteorologic

stations in the region is limited and the time series data

non-continuous, it is difficult to make accurate climatological

statements for Ronddnia, and for the Aripuana area in particular.
Nevertheless, based on the works of Nimer [1977, 1979], some

generalization can be made. According to this author, the mean
annual temperature in the state of Rondonia varies between 24-

26"C. Between the months of June and August, cold fronts coming
from the south of the continent are not uncommon. During this

period, average daily temperatures range in the order of 22*c,
!though temperatures may drop as low as or even lower than 12 *C
during the night.
Annual rainfall means in the state of Ronddnia range from

2,500 mm in the north to 1,750 mm at the southern border. The

rainy season reaches its peak in January - March, while the
driest months are June through August. The mean pluviometric
difference between the rainiest and the driest months is in the

order of 350 mm, thus presenting one of the highest pluviometric
amplitudes in Brazil [Nimer 1977].
Surui territory is typically interfluvial upland or "terra
firme" forest. Following Pires and Prance's [1985: 119]

classificatory scheme of Brazilian Amazonian vegetation types,
six subtypes of "terra firme" are identified for the region. Of
these, three are found within the state of Rondonia —

dense

forest, open forest with palms, and open forest without palms.
Suruiland is mostly covered by dense upland forest. This

ecosystem is characterized by a tall canopy, limited penetration
of sunlight and relatively clear understory. Large tree species
such as Bertholetia excelsa. Tabebuia sp., Carvocar vilosum.
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season. This type of ecosystem also represents an important

hunting ground for the Surui, besides providing the group with a

plethora of products such as seasonal

fruits,

herbal medicines

and hone/.

The dense upland forest is occasionally interrupted by 'open
forests' with or without palms. The former, open forest with

palms, is more common, and is usually dominated by "babacu"
(Orbicmva barbosiana) and "inaja" (Maximiliana maripal. Scattered

individuals of Bertholetia excelsa. Cecropia sp. and Anacardium

sp. are also observed. The areas where "babacu" palm dominates
are known to the Surui

as "pasab-kad"

f"pasab"= "babacu" palm;

nk$d"- grove). Under more humid soil conditions where the water
table is low and/or soil drainage is poor, "acai" (Euterpe sp.)

and "pataua" (Jessenia bataua) palms dominate, originating a
distinctive vegetation type called "bihba-kad" ("bihba"«= "acai"

palm; "kad"« grove). Species of Calathea and Maranta
(Marantaceae), Hedvchium (Zingiberaceae), and Heliconia
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(Musaceae)

are also characteristic of these wetter areas of the

forest. Buriti palm (Mauritia flexuosal can be found scattered

throughout the area or also as pure stands, growing

in muddy

soils or along the small streams often found at the bottom of
valleys formed by the low hills.

The 'open forest with palms' ecosystem is regularly
exploited since palm trees provide a significant proportion of
the raw materials used for house construction, food, and the
manufacture of different utensils. According to the Surui, new

villages were traditionally built at "babacu" palm groves since,
in these areas, it was easier to clean the vegetation and obtain
enough palm leaves to cover the new "malocas".

Indeed, abandoned village sites are often identified by the

presence of, or the proximity to, "babacu" palm groves,

particularly along the Branco River. In this regard, Bal6e [1989]
suggests that the "babacu" palm groves represent an

'anthropogenic' forest, indicating past human disturbance and

occupation of the area. Among the Urubii-Kaapbr, Guaja and Tembe,
three Tupi speaking groups from the states of Para and Maranhao,

"babacu" enclaves were shown to be always associated with past
village sites [Balee 1984: 94-95].

If the association between old village sites and "babacu"
palm groves also holds for the Surui area, one may question the

validity of the assertion made by various Surui informants

according to whom the group used to move to a 'new' site every 2-

3 years. It is more likely that instead of moving to a totally
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n*w site the Tupi-Monde groups in the area of the Aripuana would
circulate among old village sites marked by the presence of

"iawayu" as the dominant species, at different stages of
secondary growth. If this is the case, one wonders if these areas

may also indicate the proximity of patches of good soils such as

aIfisols ("terra roxa estruturada") or anthropogenic black soils
("terra preta de indio"). This would be of adaptive value in a
region dominated by low fertility acid soils such as the oxisols

and ultisols. Current research on ethnoarchaeology that is being
carried out by Eduardo G. Neves, from the "Instituto de Pr6-

Hist6ria" of the University of Sao Paulo, in the area promises to
shed light on this subject.

The open forest with palms also offers an important

territory for hunting and gathering activities. Especially in
areas of wet soil and marshes, peccary (Tavassu sp.) troops and
pacas (Cmiculus paca) are often found. Heart of palm and a
variety of nuts can be easily gathered, as well as various beetle
larvae which grow inside certain nuts (e.g., Pachvmerus cardo and
Caryobru^hus sp.) or in rotten palm tree logs (e.g.,
Rhvnchophorus palmarum and Rhvna barbirostris) .

The 'open forest without palms' ecosystem is characterized

by a lower canopy and greater incidence of sunlight at ground
level. As a result, the soils are more densely covered by shrubs,
ferns, and other foliage. Rock formations are common in these
areas and the soils are rich in sand and relatively thinner than

in other upland forest ecosystems. Lacking fertile soils, this

type of forest has limited agricultural use, and I have not seen
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any Surui garden being prepared in this type of forest. Despite
its limited agricultural potential, this ecosystem is perceived

by the Surui as a good hunting area. Ground nesting birds such as
Psophia sp. and different species of Tinamus and CriPturellus are

said to prefer these grounds because of the relative protection
offered to the nests in the rocks. Informants also say that one

can more easily spot monkeys and hunt them in these areas since
the tree coverage is less dense.

The composition of animal populations is more difficult to
characterize since relatively few animal groups have been

intensively studied in Amazonia, and in the state of Rondonia in
particular. The fauna of the Aripuana Park is, generally

speaking, typical of the Amazon Basin as a whole. For an
introduction and general overview of the subject, I believe that
Gilmore's [1950] piece in the "Handbook of South American
Indians" can be useful. More details on the local fauna used by

the Surui are given in Chapter 2 [see also Coimbra 1985b].
1.

2.

ETHNOHISTORY AND CONTEMPORARY DEVELOPMENTS

1.2.1.

EARLY HISTORY AND ORIGINS:

For a long time, the area stretching between the Madeira and

Tapajos River valleys has attracted the attention of travelers
and ethnographers because of its unique concentration of Tupi-

speaking Amerindian societies (see Figure 1.3). The linguistic
and cultural affinities between these groups have been pointed

out by various authors who looked at the distribution of Tupi
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tribes in the area between the Tocantins and the Madeira Rivers

[cf., for instance, Nimuendaju 1924, 1925, 1948, M6traux 1924,
1948, L£vi-Strauss 1948a,b, and Galvao I960].

Martius [1867] referred to these groups as "central Tupi", a

designation which is still seen in the literature, although some
authors have called attention to the inappropriateness of the

phrase [cf. Meneindez 1981/82: 346], on the grounds that Martius
himself did not clearly define the criteria that differentiate

these from the other Tupi societies. Moreover, since Martius did
rot visit the region, but instead relied on information provided

by travelers, many of his references to the various locations
and/or designations of tribes in the area are unclear.
More recently, the ethnohistoric studies conducted by
Menendez [1981-82] confirmed the large number of Tupi-speaking
tribal units of various sizes which originally occupied the area.
This author also specified the multitude of forms of exchange
which characterized the relationships between these groups,

includirg commerce, alliances, warfare and domination [Menendez
1981-82:

365].

Motility seems to have been a major characteristic of this

area, mcstly due to intertribal warfare leading to territorial

expansicn. This would have been the case, for instance, of the

Tupi-Kagwhiv (also known as Parintintin) migrations to the
Madeira River during the 19th century due to pressures exerted by

the Munduruku [cf. Nimuendaju 1924, 1948, and Metraux 1924]. The

Tupi-Kavahib also seem to have been subject to demographic

pressures in the region between the Juruena and Marmelos Rivers.
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Due to intensive warfare with the Apiaka, they migrated westward

to their current location in the area of the Aripuana River.
According to Nimuendaju [1924: 207-208, 1948: 283-285], the

Kagwhlv and the Kawahib (also written as Kawahiwa) would be the

remainders of the Tupi-Cabahiba, who originally occupied the

upper Tapaj6s River basin. At the beginning of the 19th century,
as a consequence of the Munduruku's expansionist war movements,
the Cabahiba were fragmented and migrated westward. Part of the

group settled along the margins of the Madeira River —

now known

as Kagwhiv or Parintintin. The other part, the Tupi-Kawahib,
established themselves on the upper Aripuana, Roosevelt and

Branco Rivers and its tributaries, having the Ji-Parana River as

the limit of their westernmost expansion. Their descendants are

known today as Surui, Zoro, Cinta-Larga, and Gaviao (see Figure
1.3).

Despite the widespread acceptance of Nimuendaju's hypothesis
to account for the origin of the Tupi groups in the area of

Rondonia [cf., for instance, Meireles and Meireles 1981-84, and
Kracke 1978], Menendez has recently raised doubts about it [198182: 366-367]. According to this author, the analysis of the basic
elements of material culture does not suggest common origin for

the two groups. Men6nrJ«?z also points out that the ethnohistoric
sources upon which Nimuendaju based his assertions are
contradictory. In addition, despite the fact that the languages

spoken by the Tupi-Kawahib and the Parintintin-Kagwhiv groups are
classified within the Tupi stock, they diverge greatly from each
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other. While the former groups speak various dialects classified

in the linguistic family Tupi-Mond& [Rodrigues 1986], the

Parintintin-Kagwhiv speak a totally different language,

classified within the family Tupi-Guarani [Rodrigues 1964, 1986].
Such divergence, leaving speakers of languages within the two

Tupi-fanilies unable to understand each other, is unlikely to
have taken place as recently as the 19th century, as put forward
by Nimuendaju.

Therefore, following Menendez [1984-85: 365], all that is
known for sure is that the Tupi-Kawahib migrated during the 19th
century from the Tapaj6s toward the southwest, having been on the
Juruena and Marmelos Rivers during the second half of the 19th
century, and finally reaching the upper Aripuana and Ji-Parana
Rivers.

However, as it was pointed out by Galvao [1960: 14], this

mobility pattern, which seems characteristic of the region, was
probably significantly intensified, starting in the 17th century,
as a result of contact with Europeans. In other words, a lot of

the migration routes known for these groups might have been
influenced by contact with the Portuguese rather than simply
reflecting a native mobility pattern. This period coincides with
the time the Portuguese began penetrating through the floodplains

of the major Amazonian rivers. This process led to changes in the

demographic densities of these floodplain groups and often forced
them to relocate inland. Since the inland upland forest ecosystem
was inhabited by a multitude of smaller bands and tribal units,

relocation processes led to an intensification of intertribal
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conflicts in the whole area. Within this context, entire groups

were being dominated and/or assimilated; while others were

becoming extinct due to the impact of warfare and infectious
diseases brought to the region by the Europeans.

1.2.2. EUROPEAN CONTACT AND SURVIVAL (from the 18th century
to the first half of the 20th century):

It was not until the 18th century that the Portuguese

reached the regions which today comprise the state of Rondonia.
During this period, European occupation in the area was
concentrated along three major Rivers, the Madeira, the Guapor6
and the Mamor6, and had three major purposes (see Figure 1.3).

The first was to expand the limits and secure the borders of the
Portuguese Crown territories. The second purpose was to extract

gold which had been found at various sites along the Guapore
River. The third reason for occupation of the area was to
establish commercial routes connecting the gold-rich provinces of
Mato Grosso and Amazonas. Therefore, the groups which suffered

most from the direct impact of this process were those located

along the floodplains of the major rivers [cf. Hugo 1959,
Davidson 1970, Volpato 1980 and Meirelles 1984 for more detailed
historic information on the occupation of Mato Grosso and

Rondonia].

At the turn of the 18th century, transit along these routes
had slowed, only to regain impulse toward the third quarter of
the 19th century. However, the Brazilian occupation during this
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latter period was not restricted to the floodplains of the larger
rivers, but instead, penetrated inland along their major
tributaries, such as the Ji-Parana River.

This is when Amazonia experienced its first 'rubber boom',
which strongly cemented the base of the extractivist economic

tradition in the region. The high prices of rubber in the
international market stimulated a deeper penetration into the
forest in search of new natural rubber sites. This led to a

greater contact between rubber tappers ("seringueiros") and
isolated Indian groups, resulting in conflicts. As Meireles

[1984: 131] has pointed out, Indian labor became of paramount
importance for the development of the regional economy. It not
only supported the whole rubber extraction enterprise but also

served the gold prospecting activities by providing essential
services such as food supplies from subsistence gardens.

The organization of 'disciplinary expeditions' ("expedicees
pjnitivas" or "correrias"), put together by the "seringueiros" in

order to open new sites for carrying out their activities was

common. The Brazilian term "correria", which means 'running',
gives an idea of how these attacks must have been carried out.

Usually before dawn, groups of a dozen or so men armed with guns
would enter the villages while the Indians were sleeping,

shooting all around and causing the Indians to run in all

directions. The persecution, deliberate killing, and enslavement
of Indians was routine.

Cycles of economic crisis slowed this process for a while

but, when revived, the colonization and exploitation of the
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region continued at an even more accelerated pace. Various Indian
societies were completely wiped out. For instance, Meireles and
Meireles [1981-84] have reported the extinction of more than 3C

different Indian groups in Rondonia since the end of the 18th

century, particularly after the second half of the 19th century.
Others fled to areas of more difficult access, such as the

Pacaas-Novos mountain range, at the headwaters of rivers such as

the Urupa, Jamari and Jaci-Parana, and only now are being
contacted by the national society. This is the case, for

instance, of the groups contacted by FUNAI at the beginning of
this decade, generally known as Uruewauwau [cf. Arruda da Costa
1981-84].

The beginning of the 20th century was marked by the

inauguration of the Madeira-Mamore railway connecting the town of

Guajara-Mirim, by the Mamore River, to Santo Antdnio (now Porto
Velho), located by the Madeira River. Because it intensified the
commercial traffic in the area [cf. Craig 1907 and Ferreira 1959,

1961], the construction of this railway affected the lives of
many Indian groups, such as the Karipuna, in the northwestern
part of the state.

The first quarter of this century was also a time of

increased governmental attention to the region. The construction
of telegraphic lines connecting the town of Cuiaba, in Mato

Grosso, to Santo Antonio (Porto Velho); opened a new route of

access to the region and exposed dozens of Indian groups to
blatant killing by Brazilians.
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In the '40s, rubber extraction activities regained impetus
as part of the mobilization for World War II. Thousands of
landless peasants from northeastern Brazil were brought to the
Asazon region to help increase rubber production for the

provisioning of the allied armies fighting overseas. During this
pariod,

aany "correrias" were organized in order to eliminate

Indian villages in areas where natural rubber was to be
collected.

The opening of the telegraphic line and the increasing
rubber and mining activities in Ronddnia represented penetration
of the last natural barrier into the territory of the Tupi-Monde

speaking groups of the Aripuana area. In this regard, despite the
protectionist efforts of the Rondon Commission (responsible for
the opening and maintenance of the telegraphic lines), Ribeiro
[1967: S7] reported that, of all the groups contacted during the
opening of the lines (from 1907 to 1913), more than 15 became

totally extinct within a short period of time.
Therefore, the relationship between Brazilian economic

frontiers and the native Indian population was marked by an
intensification of various forms of violence against the latter,

as the process of occupation of the interior proceeded.

Unfortunately, as we shall see in the following sections of this
chapter, this tradition, characterized by the neglect of the most
elementary needs and basic rights of these peoples on the part of
Brazilian society, has continued into the present. The Surui are
a case in point.

21

1.2.3.

CONTEMPORARY RONDONIA'S HISTORY:

THE DEVELOPMENT

SCHEMES.

In order to better understand the current situation of

Amazonian Indians, we must go back to the early '60s. This is a
time when the occupation process of the region was accelerated by

government-sponsored development programs. The military
government that took power in 1964 established new goals and
strategies for the occupation and integration of the region into
the contemporary national context and, most importantly,
established new policies and guidelines to increase the economic

productivity of the Amazon region [cf., among others, Mahar 1979,
Moran 1S81, and Tavares et al. 1972]. This period was
characterized by huge economic enterprises and infrastructure

development programs in Amazonia, such as the construction of new

roads [Smith 1931, and Fearnside and Ferreira 1984], colonization
and agricultural projects [Moran 1981, and Leite and Furley

1985], as well as mining activities [Davis 1977 and CEDI/CONAGE
1986].

The opening of new highways exposed various as yet
uncontacted Indian groups to violent conflicts with settlers, to
land invasions, and to the deleterious impacts of infectious

epidemic diseases. Studies on the impact of the BR-080 highway on
the Kreen-akarore [Baruzzi et al. 1977], the BR-167 on the

Arawete [Arnauld 1983], and the BR-210 on the Yanomamo [Saffiro
and Hames 1983], all show the same picture of Indian

depopulation, desolation, and marginalization.
Within the context of

current development schemes in
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Amazonia,

the state of Rond6nia has been the focus of intensive

migration of non-Indians in the last two decades [Th6ry 1976,
Mueller 1979 and Moran 1984b]. The completion of the BR-364

highway during the 1960s allowed thousands of landless colonists
from different regions of the country, but particularly from the

south, to migrate northward into Rond6nia. The prospect of a rich
region, with plenty of good soil and titled land for all,

provoked the largest migratory movement ever in Amazonian
history.

However, with the construction of the BR-364, not only

colonists, but also agribusiness and real estate companies became
interested in northern Mato Grosso and Rondonia, particularly in

the Aripaana area. Several tin-mining companies also took an
interest in the region and, as Davis [1977: 87] points out,
invaded the Aripuana Park, constructing landing strips, without

any rapid response or action being taken on the part of FUNAI.
A radical re-orientation in the spatial distribution of the

state's population and economy took place as a consequence of the

highway's construction. The focus of settlement shifted from the

floodplains and margins of major rivers to the "terra firme" or
upland forest ecosystem, which had just been crossed south-to-

north by the new highway. By the same token, this change in
orientation provided the conditions for a shift in economic

emphasis from extraction of forest products to commercial
agriculture.

Trindade-Henriques [1985] estimates a population growth for
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the state on the order of 450% in the 1970s.

As the author

points out, the distribution of this population is very
heterogeneous, with most of it concentrated along the BR-364, and
in the colonization projects accessible by secondary roads

directly connected to the main highway. With the paving of the

highway (inaugurated in September 1984) under the POLONOROESTE
program (see a more detailed discussion on the program below) the
migration process was intensified. According to Severino [1986:
28], with the new all-weather road, approximately 20 thousand

persons were passing through the state's southern border in
Vilhena every month. Within five years of the inauguration of the

paved road, the total population doubled, and a series of social,
economic and political problems arose.
At this time in Rondonia, the rural sector represented

approximately 65% of the total population and reflected an annual
growth rate estimated at 16.9% [IBGE 1980 and Ott et al. 1984].

As a consequence of this unprecedented growth, by the end of

1976, approximately 80% of the families in the state had no
titles to plots within the colonization projects and, therefore,
were squatting on public lands and/or Indian reservations
[Mueller 1980: 149]. By 1977, only 35% of families in
colonization projects had land titles to the plots they were
occupying [Moran 1984b: 293]. Ten years later, the land tenure
situation in the state remained unsolved, with more than 50
thousand families settling on non-titled lands, while INCRA's

resources were barely sufficient to settle 5% of these immigrants
in a year [Severino 1986: 28].
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The state's public agencies are inadequately equipped to
deal with such a massive influx of people; therefore, serious

problems occurred in the basic sectors, such as transportation,
energy, education and health services.
Malaria is a major public health problem in Rondonia, with

the official number of cases registered annually for the state

on an upward trend [Coimbra 1988b]. As Marques [1979: 139] points
out, the precarious infrastructure conditions coupled with the
fact that the new settlers had low levels of immunity to malaria,
assured high transmission rates in the colonization sites.

Malaria alone was responsible for 21.7% of the deaths in the
state between 1980 and 1984 [Ott et al. 1984].

Other major infectious diseases common in the region are
measles, hepatitis (of various types), tuberculosis, hanseniasis,
whooping cough, typhoid fever, tetanus, diphteria, cutaneous

leishmaniasis and intestinal parasites of various kinds [Ott et
al. 1984]. Schistosomiasis transmission in Ronddnia has not been
detected yet. However, the large number of infected immigrants

entering the state and the presence of certain species of
freshwater snails which, potentially, can transmit the disease,

mike schistosomiasis a potential public health problem for the
region [Coimbra et al. 1984].
Health statistics for Rondonia are scarce and should be

interpreted with some degree of skepticism. However, according to
Ott et al. [1984], crude death rates in the state for the years
of 1979, 1980 and 1981 were, respectively, 7.8, 6.6 and 4.9.
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Infant mortality rates for the same period were, respectively,
108.3, 88.5 and 61.7. In regard to hospital services,

approximately 50% (as of 1980) are provided through private
clinics and hospitals [Guimaraes 1981], thus indicating the

inability of the public sector to respond to the growing demands
for health services.

With the cities' populations inflated by immigrants, the

public sector collapsed, and the rural areas increasingly full of
titleless immigrants, it is not surprising that land tenure
conflicts have become a common problem in Rondonia. As had been

predicted by anthropologists in the beginning years of Rondonia's
'new era', land feuds intensified over Indian territories,

reflecting the conflicting goals between the native populations
and the different sectors of national society that were taking

interest in the region [cf. Cardoso de Oliveira 1974, Wagley
1974, and Ramos 1980].

At the beginning of this decade, a comprehensive development
scheme was designed for the region —

the POLONOROESTE program

("Programa Integrado de Desenvolvimento do Noroeste do Brasil" or
Integrated Program for the Development of Northwestern Brazil).

This program

was created by the Presidential Decree No. 86,029

of May 27, 1981. Following its original definition, the
'Northwest' of Brazil covers an area of 410,000 square
kilometers, comprising the state of Rondonia and part of the

state of Mato Grosso [World Bank 1981: i]. The first phase of the
project was budgeted at US$ 1.1 billion for the 1981-85 period,

with part of the money coming from the federal government and
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part as a loan from the World Bank.
Originally, the POLONOROESTE program was composed of three

complementary projects: a) a highway project; b) an agricultural
development project, and c) a health project. The highway project
received most of the funds for the reconstruction and paving of

the BR-364 highway. Approximately 57% of the total program'»

budget was allocated to the highway project because it was
considered by both the Brazilian government as well as the World
Bmk planners and development experts as the, "...most urgent of

the current (regional) problems" [World Bank 1981: iii].

Previously, the precarious conditions of the existing road had

hampered farm-to-market access, particularly during the rainy
season.

The objective of the POLONOROESTE's agricultural project was
to create a better infrastructure for the development of

agricultural production by enlarging the scope of the secondary

and feeder road system, consolidating existing settlement
projects and/or creating new ones, and establishing urban support
centers ("Nucleos Urbanos de Apoio Rural") in the rural areas
[cf. World Bank 1981: 57-82].

The objectives of the health project were threefold: a) to

promote malaria control programs; b) to establish a rural network
cf health units in order to provide primary health assistance,

and c) to support basic and applied research on relevant regional
health issues [cf. World Bank 1981: 21-23 and Ott et al. 1984].
With a total Amerindian population estimated on the order of
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8,000 people [World Bank 1981: ii] in the area covered by the
POLONOROESTE (approximately 3,000 in the state of Ronddnia

alone), one would expect a series of adverse effects upon the

native populations to result from a development program of such
dimensions. If with the old highway, migration was already
putting considerable pressure on Indian lands, one can imagine
the extent to which these pressures would intensify with the
paving of the BR-364, as this project enormously facilitated the
access of 'land-hungry' colonists to the region.
Moreover, according to the plan for the new BR-364 highway,
it would cross the traditional territory of various Indian
groups, particularly the Nambikwara of northern Mato Grosso

[Price 1981]. This issue raised intense opposition to the project
at the national [Carelli and Severiano 1980] and international
levels [Cultural Survival 1980, 1981 and Survival International

1980], causing political pressures on the Brazilian government

(mostly at the level of the Ministry of Interior and FUNAI) and
the World Bank, which was being accused by some groups of
financing a 'genocide project'.

All this pressure, coupled with preliminary official reports
from the area to be covered by the POLONOROESTE that recognized

its potential negative outcomes on the lives of indigenous
peoples, led to the inclusion of an 'Indian component' in the
program [World Bank 1981: 23-38].
The final allocation of funds to FUNAI in the POLONOROESTE

budget was on the order of US$ 26 million [Junqueira and Mindlin
1987: 12]. Four subprojects to be executed among the Indian
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groups of the area were contemplated: a) land demarcation; b)

provisioning of health services; c) education, and d) agriculture
[World Bank 1981: 35].

Top priority was given to the first sub-project —
demarcation —

land

and a total of 2.6 million hectares of Indian

reservations were targeted to be demarcated by the end of 1982.

The health project had as its major objective to "...(upgrade)
preventive anc curative services and (implement) basic sanitation
systems" [World Bank 1981: 35]. In addition, the project provided
for the construction of 28 new infirmaries in the area. The

education sub-project emphasized the "...need to adapt all
instruction to the culture of each Indian community" [World Bank
1)81: 35] and predicted the construction of 15 new schools and

tne hiring of teachers and bilingual 'monitors'. Finally, the
agricultural project had as its major objective the promotion of
increased crop production. This would be achieved by providing
farm implements, machinery and technical assistance [World Bank
1981: 35]. Agricultural surpluses could than be used by the

Indians to acquire consumer goods either in the cities or
directly from a series of FUNAI trading posts ("cantinas
reembolsaveis") which were also foreseen in the project.
1.2.4.

REGIONAL DEVELOPMENT AND THE SURUI:

Due to its relative proximity to the BR-364 highway

(approximately 50 kilometers), as well as to colonization
projects such as the P.I.e. Gy-Parana, the Surui and other Tupi-

Monde groups were among the first Indian groups in Rondonia to
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experience the direct consequences of the new development schemes
in the region.

For instance, in 1963, the neighboring Cinta-Larga had one
of their villages bombed with dynamite from a small plane and,

latter, the survivors were cleared by a group of gunmen
("pistoleiros") —

an incident which became known as the

'Massacre of Parallel 11' [cf. Davis 1977: 78-80]. In the same
year, a Zor6 Bummer camp was wiped out by a 'disciplinary

expedition' put together by a group of rubber tappers from the
town of Ji-Parana, in order to retaliate for the killing of a
colleague by the Indians. Only one girl survived this incident.

She was then raised by the leader of the rubber tapper group and,
only recently, returned to live among the Zoro.
According to Mindlin [1985: 19], the first reference to the
Surui dates from the late '40s, when a group of Indians attacked

a rubber supply outpost ("colocacao"). Conflicts with rubber

tappers have been common ever since the beginning of this

century, as one realizes from the depositions of various Surui
informants. The Surui attacked many "seringais" as well as

mineral prospectors's and hunters's campgrounds, always resulting
in deaths on one side or both. Their reputation as 'fearless' and
'violent' spread throughout the region.

This constant state of warfare existed until 1969, when the

Surui had their first peaceful contact with Brazilian society,
through the agents of a FUNAI team coordinated by Francisco
Meireles and his son, Apoena, at the Sete de Setembro Indian Post
[Putkamer 1971]. From then on. the Surui paid constant visits to
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the Post in order to receive the many gifts FUNAI was giving such
as glass beads, mirrors, hair combs, sugar, and other items.

These were used in an attempt to consolidate the 'pacification'
of the group.
In 1972, part of the Surui population moved to the Post's

are?, erected "malocas", and opened gardens nearby. During this

period, the Surui were stricken by epidemics of flu, measles and

tuberculosis, accounting for the death cf approximately 45% of
the original population, in the estimation of Chiappino [1975:
10].

In the meantime, the Surui group that now lives at the Linha

14 village did not want to come to the Sete de Setembro outpost

and remained in their village, approximately 30 kilometers away.
However, within a very short period of time, they saw themselves
surrounded by settlers. These were eager to establish the limits

of their plots and get started with some kind of agricultural
and/or cattle ranching activity in order to be able to claim

rights over their land. A whole new town was erected —
d'Oeste —

Espigao

and this particular Surui subgroup ended up in a small

plot 'donated' by the town's administration, where a rudimentary
'maloca' was raised. The proximity to the newly established town

of Espigao d'Oeste was very detrimental to this group as
•tuberculosis, venereal diseases and distilled liquor were
introduced. It was not until 1977 that FUNAI officials managed to

transfer this group to the Reservation.
Nevertheless, establishing themselves in a reservation did
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not necessarily mean peace for the Surui. Beginning in 1971, a
private colonization company clandestinely

sold land plots to

the new settlers from within the Surui's Reservation. As a

result, about 600 colonists invaded the southern border of the

Reservation, particularly along illegal extensions of the
colonization lines numbered 8, 9, 10 and 11 of the Gy-Parana

Colonization Project, which penetrated into the Indian's
territory (see Figure 1.1). Between 1978 and 1980, about 50

families of invaders were expelled from the Reservation by Surui
warriors, and many others fled, fearing the constant threat of

the Indians. Finally, by the end cf 1981, the remaining families
of colonists were removed from the Surui Reservation under the

supervision of FUNAI employees and Federal Police agents.
Although peace seemed to have returned to the Surui after

the removal of the land squatters, their lives would never again
be the same. Besides the significant depopulation and social
breakdown which took place as an aftermath of contact in 1969, a

situation of dependence on FUNAI for the provision of various
services and commodities, including food, had been established.

In an attempt to break this economic dependence, FUNAI
started a series of 'community development projects' such as

rubber tapping and Brazil nut gathering on a commercial scale.
All of these attempts failed. Rubber tapping was performed by the

men and, during the harvest period, the amount of work was so

intense that they were pulled away from traditional subsistence
activities. The gathering of Brazil nuts was mostly done by the

women. The problem in this case rested on the fact that the
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entire harvest was put up for sale, despite the importance of

this iten in the Surui's traditional diet [cf. Chapter 2 and
Coimbra 1985d]. An equivalent substitute in terms of its nutrient
content was not acquired with the money.

With the POLONOROESTE program, a wave of optimism spread

through FUNAI employees at the Park, which reflected on the
Indians. Indeed, the program had a tremendous impact on FUNAI's

regional administrative structure at the Aripuana Park as well as
on the Indian communities in the area, as we shall see in the
particular case of the Surui.

According to the original plan, the POLONOROESTE program's
Indian component would include the construction of a new

infrastructure (e.g., administrative centers, landing strips,
etc.), the acquisition of transportation and communication

equipment (e.g., radios, vehicles, etc.), and the hiring of new
staff me:nbers [World Bank 1981: 36].

Following Junqueira and Mindlin's evaluation of the

program's Indian component, the number of new Indian Posts did in
fact increase three times and FUNAI's staff, at the Aripuana Park

only, experienced a fivefold increase [1987: 46].

In respect to FUNAI's staff at the Aripuana Park, out of the
114 current employees in 1986, 66 had been hired with the
POLONOROESTE and more than 50% worked at the Park's central

administration [Junqueira and Mindlin 1987: 49] located outside
its boundaries. The Aripuana Park's headquarters had been at the
town of Riozinho, on the BR-364 highway, bu'
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part moved to the

nearby town of Pimenta Bueno by the end of 1987. Thus, more than

half of FUNAI's manpower in the area is consumed by the Agency's
bureaucracy located outside the Park itself.
Notwithstanding, the way in which FUNAI's administration is

organized in the area has a series of possible drawbacks that
potentially could compromise the achievement of the

POLONOROESTE's objectives, no matter how much money is injected
to assist and develop the Indian communities in the Park. To cite
just a few problems, one can refer to the distribution of

employees among the Posts located within the Park. Various
evaluation reports presented by consultants from the World Bank

and "Fundacao Instituto de Pesquisas Econdmicas" (FIPE) [cf.
Vieira-Filho 1983 and Nunes da Cunha 1986] referred to the need
of increasing the staff in the Posts in order to strengthen

FUNAI's relief and protection work with the Indians. However, it
is almost useless to hire new employees if they tend to remain in

the city, where there are no Indians to be assisted (except for

those undergoing special medical treatment), instead of taking
positions in the Posts. For instance, during my last visit to the
Surui, the Linha 14 village had not had a nurse assistant for
more than six months, and, since the chief of the Post had been
relocated and the teacher was vacationing, the Post was totally

abandoned. Therefore, Indians needing medical assistance or other
services were forced to go to tne nearest colonization line

outside the Reservation and get a truck ride or a bus to town. A
similar situation, characterized by an insufficient number of

employees or total abandonment of the Post, was observed at other
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villages such as the Linha 9, Linha 10 and Lapetain.
Coupled with the paradoxical situation of having too many
enployees absorbed by the central bureaucracy and too few

at the outposts, it should also be pointed out that these
individuals seldom receive any special training to work among

Indian populations. With few exceptions, the relationship between
the Surui and local FUNAI's employees is tense and, not rarely,
escalates to verbal and even physical aggression. These
confrontations are, at least in part, generated by the lack of

orientation, on the part of FUNAI's staff, and their inability to
deal with delicate situations arising from encounters between two

different cultures. At the Aripuana Park, the Surui carry the

reputation, or the 'stigma', of having bad tempers when dealing
with FUNAI employees. This picture is reflected in the general
hesitation and refusal, commonly seen among the Park's staff, to

take job positions at the Posts within Suruiland,

for fear of

being beaten, humiliated and/or expelled from the area by the
Indians.

The tense and unstable atmosphere leads to an increasing

distancing between FUNAI and the Indians. As one of its
consequences, one can point out the absence of a long-term work

plan by the Park's administration, with specific sets of goals to
be achieved within a given time span, and objective means of

evaluating the impact of the various projects. Moreover, all
actions are decided within a very centralized sphere, therefore

often failing to consider the role of the potential beneficiaries
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of the programs in decision-making. Top-down approaches such as
these often fail to motivate the community to participate

actively in a program or to assume their share of responsibility
to assure its successful outcome.

With the exception of the land demarcation project, the
Indian component of the POLONOROESTE program has been

characterized by a succession of mistakes and unplanned

expenditures, which

reflect not only a lack of information about

the real needs of the Aripuana Amerindian population but also a

highly questionable administrative competence on the part of
FUNAI's staff.

As Junqueira and Mindlin [1987] have shown in their report,
new Indian Posts were created and some reservations were

demarcated during the program. However, if one looks at the

program's impact from the standpoint of a Surui ethnographer, one
can only be disappointed and ashamed of its consequences. The two
Posts erected with resources from the POLONOROESTE, i.e., the

Linha 9 and the Lapetain, were built in precarious conditions,
with no good source of water (at Linha 9 not even a well was

dug) , a primitive sewage system at Lapetain and none at Linha 9,
in addition to a series of infrastructure problems common to all

villages, which are detailed in Chapter 2.
The educational project failed for lack of physical
infrastructure and adequately trained personnel. School houses

were available at four locations —
Setembro and Placa —

Lapetain, Linha 14, Sete de

but they did not offer classes on regular

basis.
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During the period of 1987-88, in only one village, school
functioned within the very minimum requirements of acceptability.
This was solely due to the personal efforts and creativity of the
teacher since all infrastructure was limited to a wooden house,

scattered tables and chairs, and a small supply of teaching
materials such as pencils, chalk and paper. The school house had

no sanitary installations, nor piped water. The lunches
("merenda") offered to the children were surpluses or leftovers
from the "Campanha da Merenda Escolar" ('Campaign for Public

School Meals', sponsored by the Federal Government) obtained as a
courtesy from the Education Department of Cacoal County. Since
the school had no kitchen and the Post had no cook,

it was the

teacher herself who would cook for the children at her own home.

None of the personnel involved with the educational project

were bilingual, nor did they have any special training to work
with Indian communities. As a matter of fact, their own level of

education was elementary, rarely beyond the 8th grade. The

'monitors' mentioned in the original proposal of the POLONOROESTE

program were never appointed.
This chaotic situation has led to dissatisfaction on the

part of many Surui who either wanted to obtain some instruction
for themselves or wanted their children to study. As a

consequence, many young men have left the Reservation to live at
the "Casa do Indio" in Riozinho in order to attend the public

school there. Others have sent their children to the public
school on the colonization line which is usually six kilometers
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or more away from the village. In both cases, classes are taught
only in Portuguese. In addition, the state teachers at the public

schools have no training or personal interest in providing
special help to the Surui children, nor attempt to enhance their

learning skills. Moreover, the relationship between the Surui and

the local Brazilian children generates situations of
embarrassment and humiliation for the former since not only their

non-Indian class-mates, but also the state employees, often fear,

distrust, and/or discriminate against Indians in various ways.
The health project's general objectives are also far from

being met. As we will see in Chapters 2 and 4, infirmaries have
been built but often do not fulfill their purposes for lack of

personnel and/or equipment. Long-term planning for the

provisioning of health services is not possible given the high
rate of staff turnover. This picture has led to a situation in
which health services are provided on demand, usually under

urgent pressing situations. Delays in the anti-malarial spraying
of the houses and in vaccination schedules or the cut backs

observed in the tuberculosis control program are indicative of

the negative consequences of this lack of planning on the part of
FUNAI. As a result, the Surui's distrust for FUNAI's medical
services is such that many Indian families now prefer to pay

private clinics and pharmacies in the town of Cacoal than to rely
on the uncertain medical care provided by FUNAI.

Finally, the agricultural project also has had a series of
drawbacks. The emphasis on cash crops (e.g., coffee and cocoa)

has led to an increasing rate of devaluation and abandonment of
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traditional subsistence practices by the Surui. In addition, only

the very basic farm implements have been made available for the
Iidians. No machinery was delivered, nor was the rural
e*tentionist hired to work with the Surui, as had been originally

proposed [World Bank 1981]. Interestingly, a storage system was

not devised for the crops, even though it is well known that
inadequate storage is a serious problem in the development of

farming activities throughout the humid tropics [Moran 1984:
3 34]. The harvest was put in 60 kilograms nylon bags and piled
anywhere in the Post where some room was available (usually the
school, since rarely any classes were held). Besides beetles and
other invertebrate storage pests, the rats which infested the

Post's dwellings were responsible for considerable losses of the

stored produce. This is a common source of frustration for the
Surui since they realize that, the low prices they get when

selling their harvest in town, reflect the inadequate storage
facilities for agricultural products in the Reservation which
have reduced the quality of the grains and coffee beans.

Another problem with the agricultural project is related to
the way in which the few resources were allocated to the

community. The most influential political factions within the
group received more (i.e., implements, and access to
transportation and storage) from FUNAI than those outside the
mainstream of Surui's political network. This distribution has

provoked an array of factionalism and divisions within the group
and it generated even more distrust of FUNAI's programs and
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employees, on the part of those who felt discriminated against by
the unequal distribution of resources.

From the standpoint of public health, the new orientation
toward cash activities has been maladaptive as reflected in

epidemiological indicators such as infant nutrition, mortality
and morbidity (see Chapters 3 and 4) available for the Surui.
Paradoxical as it may sound, after more than five years of the
POLONOROESTE program, the Surui seem depleted of work energy and
will, and are more dependent upon FUNAI for their food needs than
before.

Not surprisingly, by 1987-88 the nutritional situation was

so alarming that an urgent agricultural project, complementary to
the one already started with POLONOROESTE's funds, was launched.
In this new project, the opening of four new gardens located near

the Lapetain, Linha 8, Linha 9, and Linha 14 villages, measuring
from 2,000 to 12,000 square meters, were envisaged. For the

purposes of accomplishing this, a new truck and a driver were
made available to the community, and seeds, seedlings,
fertilizers and tools were planned. In order to speed up the

process of opening the new gardens, local Brazilians were paid by
FUNAI to do the cutting with powersaws. Coffee, cocoa, sugar

cane, banana, rice, manioc and beans were being considered for

the project by the time I left the Reservation in August 1988. It
should be noted that not all Surui leaders were in agreement with
the conditions of this new project, and that at least three

villages were not included.

Despite the promises of this new agricultural project, one
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may doubt its efficacy for solving, by itself, the complex

problems now faced by Surui society. No health promotion program
was designed, and the educational level of the group members is

not generally increasing. In addition, the process of socio
economic stratification which is developing as a result of

differences in the control of profits from the commercialization
of timber and coffee, as well as differential access to services

and/or commodities provided by FUNAI, is provoking serious
tensions within the group. Within a context in which poverty,

lack of education, and political division prevail among the
Surui, it is hard to believe that they will manage to stride
toward economic self-sufficiency and self-determination by means

cf another emergency relief project.
1.3 ETHNOGRAPHIC CHARACTERIZATION OF RONDONIA

Rondonia constitutes a unique area for carrying out

anthropological research among Amerindian populations. From an
ecological standpoint, various kinds of ecosystems, going from
the floodplains of the Madeira River to the savannas ("cerrado")
in the south, are represented within the state. The central

inountair range known as "Serra dos Pacaas-Novas" offers a unique
ecosystem where short shrubs and tall grasses predominate and

dense gallery forests are observed along the rivers at the bottom
of the valleys. Upland ("terra firme") forest covers most of
Rondonia, with particularly interesting transition zones in the
southern of the state, where "cerrado" vegetation is also

present. Even though such ecological diversity allows for
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interesting comparative studies on subsistence strategies and
adaptations, these issues have not been considered, on a

systematic basis, by anthropologists undertaking research in the
region.

Archaeological investigations are also very limited, despite
the existence of various potential sites for excavation. For

instance, the Pacaas-Novas mountain range, where contacts were
recently established between FUNAI officials and the Uruewauwau

Indians, has yielded an array of archaeological data as a result

of preliminary surveys carried out by investigators from the
"Instituto Goiano de Pr6-Hist6ria e Antropologia", under the
coordination of Altair Sales Barbosa.

Ceramics and human skeletal

remains, have been recovered from various sites and caves in the

region. At the construction site of the Samuel hydroelectric
power-plant at the Jamari River, a large contract archaeology

("salvamertto arqueolbgico") project is going on, coordinated by
Eurico Miller from the State Government of Ronddnia.

Ceramics and

various stone tools have been found and deposited at the state's

museum. Results from both Barbosa's and Miller's research are yet
to be published.

The linguistic diversity in the area is significant and has
been the focus of intensive investigation, particularly on the
part of missionaries from the Summer Institute of Linguistics and
the New Tribes Mission of Brazil. This is the case, for instance,

of the linguistic literature available for the Karitiana [Landin
1980, 1983, 1984, and Landin and Landin 1974], and the Surui
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[3ontkes 1978, Bontkes 1985, Bontkes and Dooley 1985, and Meer
1)81, 1982, 1983], comprised of dictionaries and grammars. Other

linguistic studies are available for the Cinta-Larga [Rodrigues
1)66] and the Gaviao [Schultz 1955 and Moore 1984, 1985]. As one
can see, the linguistic studies among Amerindians of Ronddnia are

limited to very few societies, and to the Tupi-Mond£-speaking
groups in particular (i.e., the Surui, Gaviao and Cinta-Larga).
General studies on social and cultural anthropology are the
most numerous for the Indian populations of Ronddnia. As an

introduction, the chapters by Levi-Strauss [1948a,b], M6traux
[1927, 1948a,b] and Nimuendaju [1924, 1925, 1948] in the

'Handbook of South American Indians' still provide a good
overview. Rondon's [194 6] volume on the Indians of the West-

Central region of Brazil, as well as L£vi-Strauss's [1956]

chapter on the Tupi-Kawahib in his 'Tristes Tropigues',
are important historical sources for the ethnographer interested
in carrying out field research in the area. For the purposes of
getting historical information, Hugo's [1959] 'Desbravadores' is

also worth reading, although from an academic standpoint, it lags
behind other sources quoted herein. The ethnohistoric maps by
Nimuendaju [IBGE 1981] and Pinto [1936] are useful sources to
help locate the various ethnic groups, migration routes and
extinct tribes. Important regional studies on historical
anthropology were made available by Menendez [1981/82 and

1984/85], Meireles [1984], and Meireles and Meireles [1981/84],
who review ethnohistoric documents and present well integrated

and insightful discussions on the history, origins, and
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extinction of various groups in the region.
More recently, Handbury-Tenison [1973], Arnaud and Cortez

[1976], Davis [1977], Martins [1978], Brunelli and Cloutier

[1986], and Santilli and Mindlin [1987] have provided general

overviews and reports on current issues and problems faced by
various Indian groups in Ronddnia. The Cultural Survival, Inc.
has a special issue on the POLONOROESTE program and Indian

populations [cf. Cultural Survival 1981], while Junqueira and
Mindlin [1987] published a recent report evaluating the impact of
this development program on the groups of the Aripuana Park.
The earliest ethnography for the region is probably Caspar's
[1956] on the Tupari. This author also wrote a series of

important articles focusing on specific aspects of the life of
the group, such as sexuality, birth and fertility [1953], puberty
rites [1956-58], as well as acculturation and the effect of
epidemics"[1957].

Of all Indian groups in Rondonia, the Pakaandva is probably
the one mostly studied. This group has been the focus of three

Doctoral dissertations, by Graeve [1976], Mason [1977] and E.

Conklin (still ongoing research), and two Masters theses, by
Laura P. da Silveira (I was unable to obtain the complete
reference) and Meireles [1986].
The Aripuana Park has been the other area of choice for

ethnographic research in Ronddnia. The Surui began being studied
by anthropologists in 1979, through independent projects carried
out by Mindlin [1984, 1984/85 and 1985] and myself [Coimbra 1980,
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1983, 1984,

1985a,b,c]. Bontkes and Merrifield [1985] have

studied kinship and social organization, and Santilli and Miranda

[1984] have produced a long-playing record of Surui songs.
Although not anthropologically-oriented, Altmann and Zwetsch

[1980, 1981], two missionaries who lived among the Surui for one

year, provide data on various aspects of the group's history,
demography and everyday life.

General ethnographic information on the Cinta-Larga has been
made available by Junqueira [1984, 1984/85]. Chapelle [1978]
presents a travelogue and photographic coverage from a trip to

the Surui's and Cinta-Larga'& villages. More recently, a book on
Cinta-Larga myths was organized by Queiroz et al. [1989], based

on narratives by Pichuvy, a young Indian leader who recently
passed away in a tragic automobile accident. Also in the Aripuana
Fark, the Zord have been the focus of studies on ethnomedicine,

shamanism, and other aspects of their life by Brunelli [1985,
1986, 1987a,b, 1988] and Cloutier [1987].

Comparative studies on the mythology of the Gaviao and the
2orb were made available by Lovold [1987]. Landin [1985]
analyzed four Karitiana myths. In addition, according to

Melatti's [1982] review on current anthropological research among
Brazilian Indian societies, there are two other projects carried
out in Fonddnia. The first was conducted by Paulo Barbosa
Magalha?s, from the University of Brasilia, and focused on the

study of technology and handicrafts among the Pakaanova,
Karitiana, Cinta-Larga, Surui and Arara. The second was

coordinated by Omar Landi Santos, from the University of
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Campinas, and looked at health, education and subsistence. As far

as I know, none of these projects had continuation nor,
apparently, have any of the results been published.

There are also a large number of reports on 'pacification'

expeditions carried out in Ronddnia. These publications are
usually fully illustrated and often provide some data that can be
of interest to the ethnographer, although the text should be read
with some caution. This is the case, for instance, of Gomes's

[1965, 1970] reports on the 'pacification' of the Pakaandva;

Puttkamer [1971] on the Surui (which are mistakingly referred to
as Cinta-Larga in the text); FUNAI [1977] on the Cinta-Larga (the

pictures in the text are of surui Indians, not Cinta-Larga);
Praxedes [1977] and FUNAI [1978] on the Zord; and, more recently,
Mclntyre and Puttkamer [1988] on the Uruewauwau.

As one can see from this review, anthropological studies in

Ronddnia are limited to very few groups and/or regions (e.g., the
Pakaanova and the groups of the Aripuana Park). Very little, if

any information, is available for the Nambikwara subgroups (e.g.,
the Sabane and the Latunde) in southern Ronddnia, the Kaxararl,

the Meken,

and the Karipuna, to mention just a few groups yet to

be studied. The studies focusing on bioanthropology and the
health sciences are reviewed in Chapter 4.
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Figure 1.1
Map of Surui Reservation,
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Figure 1.2

Map of the Aripuana Indian Park.
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Figure 1.3

Map of the Madeira-Tapajds ethnographic area
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CHAPTER 2

THE SURUI:

VILLAGE LIFE AND SUBSISTENCE

2.1 THE VILLAGE SETTING

The Surui village setting that I came to know in my first
trip in 1979-1980 had already undergone fundamental changes. The
presence of national institutions was evident. The FUNAI Post had

begun to occupy a central position in villager's lives. Soccer
fields, air strip, infirmaries, land squatters invading the
southern boundaries of the Reservation, and missionaries (from

the Summer Institute of Linguistics), were clear indications that

their isolation had been definitely broken and that a broad array
of external influences on their culture and society were being
exercised by different sectors of Brazilian national society.
The Surui population was dispersed into three villages at

the time (see Figure 1.1 for their locations). The larger one was
adjacent to the FUNAI'& "Sete de Setembro" Indian Post, by a
small river of the same name, and had a population of 200
individuals. Actually there were two compounds of longhouses

("malocas") separated by a landing strip opened by FUNAI. FUNAI's

Post was located no more than 300 meters away and was basically

composed of an infirmary, the house of the chief of the Post, a
small construction for the administration (where the radio and

some documents, along with an old Brazilian flag, were kept in an
old wooden trunk infested with cockroaches) , and a house for the

nurse assistant. All constructions were made of wood, painted in
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pink and blue, with corrugated aluminum roofs, and with packed
earth floors in most cases (except for the infirmary which had an
old red cement floor). Across from the soccer field, there was
also another construction made of mud walls and wooden roof

intended as a residence for single Surui men and/or young boys
who either worked at the Post or did not have relatives to live

with in the "malocas". At this time, two of the leaders had their

permanent houses at the Post and the third and most important of
them spent part of his time at the Post and part at his parent's
11 ma1oca" at the Indian village. The major source of water was the
river, hut there was also a well behind the house of the chief of
the Post. No piping system was available and therefore water had

to be fetched in buckets or pots in order to be brought to the

Post or to the village. Another construction in the area of the
Post was the house of the Summer Institute of Linguistics
missionaries, highlighting the fact that it was the only one with
screened windows and doors, an outhouse latrine, a system of

containers to capture rain water and pipes connecting it to the
kitchen, and a clean cement floor. The missionaries also had

their own radio and communication system which, in contrast to
FUNAI's, was usually in good operational condition.
The second larger village was located in the vicinity of
another FUNAI Post, about ten kilometers east of the Sete de

Setembro village. It is known as "Linha 14" village, since it is
approximately located in an extension of the "Linha 14" of the

"Gy-Parana" Colonization Project and, at the time of my research
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in 1979-80, its population was approximately 90 persons (see
Figure 1.1). Except for two families, the majority of the Indian
population was basically living in one huge "maloca" facing west.
Two families had their separate houses nearby and a few young men
lived at the Post. The Post had only three very precarious
constructions: the house of the chief of the Post (with the roof
made of palm leaves, mud walls and a dust floor), the infirmary
(made of wood, corrugated aluminum for the roof and some cement

on the floor), and a little wooden house where some young Surui
men lived. The well was the major meeting place since the nearest
usable stream was about one kilometer away.
The third village was comprised of approximately 20

inhabitants, most of them Cinta-Larga women married to Surui men,
located approximately four kilometers south of the "Linha 14"
village, a few meters from the demarcation line (Figure 1.1). It
is called "Aldeia da Placa" because of its proximity to the sign

(or "placa", in Portuguese) posted by FUNAI announcing the
demarcation of the Indian reservation. There are no FUNAI

employees living in this village. The Indians live in small
"malocas" or in small wooden houses made of split palm. There is
a small usable stream nearby.

Traditionally, Surui "malocas" are large and elliptical in

shape (Coimbra 1985a). The basic structure is made of a series of
thick wooden poles arranged along a line which divides the house
into two halves. Thinner and flexible poles are then placed along
the outer limits of the "maloca", banded toward the center and

then tied to the ridge beam. In general, the "maloca" is five to
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six meters high and approximately six meters in width at the

midpoint. A wall approximately 1.80 meters high, starting from
the ground, is made of the outer bark of the "ipd" tree (Tabebuia

sp.). The rest is then covered with palm fronds from different
species of palm trees but mostly from "babacu" (Orbvcmia sp.)
[cf. Coimbra 1985a and 1985d for a more detailed description of
the raw materials used and construction phases of a Surui
"maloca"]. Traditional "malocas" are still observed today,

although they are not as big as it used to be.
The non-existence of windows in the "maloca" makes a dark

and relatively damp interior, crisscrossed by flashes of sunlight
that manage to penetrate through the palm leaves. Hammocks hang
from poles and lateral beams, leaving a free central corridor

running from one end to another in the middle. The hammocks tend
to be placed close to one another, with small hearth fires inbetween to provide warmth during the night. The usual pattern is

ior the husband to sleep close to his wife, who usually has the
youngest child next to, or in her own hammock. If a man has more
than one wife he usually sleeps between the two, with the
children's hammocks arranged by their respective mothers. Of
course in these cases when a man has more than two wives, he will

choose to sleep flanked by his favorites, while the third will

sleep a bit further away, near the older children.
Despite the non-existence of physical partitions, the
"maloca" has clearly defined sections, such as the sleeping
quarters located along the sides, and described in the above
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paragraph. The cooking fires are located by the entrance. This is
an area where much activity takes place during the day. Big pots
are put by the many fires and even small "moguens" can be
observed, especially when big game is brought in by one of the

men. This area, which I designate as 'kitchen', is divided from
the rest of the "maloca" by a series of huge mortars which can be

used for grating corn, but mostly for allowing "chicha" to
ferment for the feasts.

Since the kitchen is the best illuminated

section of the house, women are often seen

in this area working

on beads, basketry, or other crafts, when they are not preparing
any food.

The relatively cool temperature of the malocas provide a

comfortable environment during the warmest hours of the day.

Nights can be very chilly, particularly in the dry season, but
the many fires lit inside help moderate the cold. Despite the
numerous fires and the absence of windows, one does not feel too
much smoke inside the houses. The size of the "malocas" and the

kind of materials used in the construction allow for the slow but

continuous dissipation of the smoke which, otherwise, would make

it impossible to sleep in a "maloca".
Besides the big "malocas" there are also various smaller
constructions, usually not visible from the vantage-point of the

village, for women at different biological stages. These small
houses are made to shelter women with new-born babies or in their

menses, or girls undergoing ritual seclusion in their first
menstruation.

In relation '»."» the length of time in the occupation of an
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area, informants said that village sites used to change once
every two or three years (Coimbra 1985a). Many factors accounted

for this mobility pattern. As is observed in Chapters 1 and 3,

intertribal warfare was intense in this region and certainly
accounted for the fusion and fission of villages in different

times. The arrival of Brazilians in the beginning of this century
was a major factor in increasing mobility as rubber tappers and
mineral prospectors attacked and destroyed entire village

compound!:, thus pushing Indian groups into hostile territories.
A series of environmental factors might also have accounted
for this pattern of village instability. I did not collect data

on the soil types in the area. Even so, contrary to what has been
argued by other Amazonian researchers [cf. Meggers 1957], I do

not believe that soils could have accounted for this pattern
alone. This is because maize is widely cultivated as the main
crop not only by the Surui but also among other Tupi-Mond£

speaking groups in the area such as the Zord and the Cinta-Larga.
Since maize is a nutrient demanding cultivar, rarely planted in
the acid nutrient-poor soils of the Amazon [Moran 1989], and

often cultivated along the rich floodplains along the white water

rivers [cf. Roosevelt 1989], its presence indicates that the
soils are richer in the region inhabited by the Surui. On the

other hand, the depletion of game reserves near the villages is

likely to motivate a group to move their village site.
Particularly among interfluvial groups such as the Surui, where

large rivers are few, fish are also limited both in variety and
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quantity. The diminishing yield from fishing and hunting
expeditions is another ecological variable to be considered in
attempting to explain Surui mobility patterns.
Although overlooked by Amazonian researchers in general, an
environmental factor that has been emphasized by many Surui

informants as a major reason for moving a village site is the

scarcity of raw material for the "malocas" near an old village,
mien asked about the criteria for choosing a new village site,

Surui often consider proximity to a "babacu" palm grove. This is
understandable since their longhouses are made of this material.

Even though there can be many leaves in a palm grove, there is

only one central leaf per individual tree, and this is the only
one used in house construction, because it is the most flexible.

A Surui longhouse does not last more than two or three years. The

wood and the palm frond rot, leaking uncomfortably when it rains.
In addition, many insects such as termites, cockroaches, ants and

fleas cause increasing discomfort to those living in an old
house. The. solution is to move to the proximity of another palm

grove, where appropriate leaves are abundant for erecting new
"malocas".

This pattern of high village mobility has been curtailed of
late, as the FUNAI Post exerts enormous attraction to the Surui

population. In addition, the demarcation of the Reservation and
the occupation of the surrounding area by colonists has limited
Surui mobility. Between my first visit in 1979 and the period
between 1983-1984 the villages did not move from the original
three sites close to the FUNAI Posts, and described in the
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beginning of this section. Notwithstanding, new "malocas" had to
b* built during this period since one accidentally burnt and
other ones were falling apart due to rot. At the Sete de Setembro

Post, instead of moving to a new palm grove, villagers built
their new houses next to the old ones (one group of brothers
moved to the other side of the river, across from the FUNAI

Post). At the Linha 14 village, inhabitants had to abandon their
old "maloca" for similar reasons and built a series of smaller

ones nearby.

The major problem faced by the group when constructing the
new houses was the scarcity of "babacu" palm leaves in the

vicinity. The situation was aggravated by the fact that colonists
had invaded the southern portion of the Reservation and burned
extensive areas of forest for growing coffee. In this process of

transforming forest into farmland, many palm groves were burned
and tractor-cleared since the colonists make little or no use of
this resource.

Since the Surui did not want to move from the

proximity of the Post, they had to bring palm fronds from a grove
located approximately ten kilometers away.
As I have pointed out elsewhere [Coimbra 1985a], this

scarcity of raw materials for house construction, aggravated by
sedentism and the colonists invasions, has forced many families

to adopt 'Brazilian style' "pau-a-pigue" or adobe-mud and wooden
houses. These dwellings are smaller inside than the "maloca",
since the former rarely offer more than nine to ten square

meters, in contrast to the "malocas" with more than 30 square

57

meters. As in a "maloca", windows are usually lacking in the new
houses. However, with a much lower roof and with the compact mud
or wooden walls characteristic of the new houses, smoke generated

by the cooking and/or hammock fires is poorly dissipated, thus
creating a less healthful microenvironment marked by polluted air
and suspended dust and ash particles. As with the "maloca", the

"pau-a-pique" houses observed had few or no internal divisions,
with

the belongings hanging from nails attached to the lateral

walls or simply left on the floor.
Therefore, the above descriptions indicate that the

construction of the new "malocas" by the Surui when I observed it

in 1980-1981 marked a departure from a major component of their
culture, i.e., nomadism. Moving their villages to a new site as
the group used to do, instead of making new houses by the old
ones, was not possible for the following reasons: a) the
limitation in the extension of their land; b) depopulation, with
fewer hands to help in building a "maloca", and c) a situation of

increasing dependence upon industrialized products obtained at
FUNAI's Posts and/or at the "bolichos" (a small store and bar)
located at the colonization area near the southern limit of the

Reservation [Coimbra 1985a: 129-130].
A radical change in village spatial organization and

subsistence took place in 1982-1983, particularly affecting the

population originally living at the Sete de Setembro Post. With
the expulsion of the invading colonists the group was stimulated

by FUNAI officials to care for the coffee trees left behind by
the invaders in an attempt to increase the income generated by
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the Surui. This led to the fragmentation of the Sete de Setembro

village population through the coffee plots located along the

secondary roads of the colonization projects that were illegally
extended as the colonists forced their way into the Reservation.

The map (Figure 1.1) depicts the Surui Reservation in relation to
the "Gy-Parana" colonization project, showing all secondary roads
and the approximate location of the new villages.

The major characteristic of this new village's spatial
distribution is that, instead of being located to be as close as

possible to the FUNAI Post, the villages are mostly distributed

near the coffee plantations initiated by the squatters. Seven new
villages were formed from the fissioning of the Sete de Setembro

population. As can be seen in Figure 1.1, three Surui villages
are located in the extension of the colonization roads named

"Linha 8", "Linha 9", "Linha 10", and are known by the same name.

A FUNAI Post is located at the "Linha 9" village only. Along the
extension of the "Linha 11" road, four small village compounds
are observed, the "Lobd", "Lapetain", "Amaral 1" and "Amaral 2".

A FUNAI Post is located at "Lapetain.

The description of the current villages that follows
represents the situation in 1988. These villages are constituted

by groups of brothers with their respective wives and children.
Starting with the village further east, the Linha 8 village is
the smallest of the new villages. All constructions are small

"malocas" except for one that is a Brazilian rural style house
made of palm fronds. The only water source is a very shallow and
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narrow stream about one hundred meters from the village, located

in an area of secondary vegetation growth. The same water is

continuously used for bathing, laundry, and cooking. Most coffee
trees in the area have been overgrown by weeds and tall grasses,

presenting a view of abandonment to whoever arrives. The coffee
trees currently being cultivated are located behind the houses.
The Linha 9 village is located about five kilometers east

of Linha 8. It is also basically constituted by a group of elder
brothers with their close kin and followers.

One of them was a

major leader at the time of first contact and is now recognized

as a powerful and knowledgeable shaman. Most dwellings are small
"malocas", although some young couples and single men are living
is small wooden compounds built by FUNAI. There is a Post in

run-down condition approximately twenty meters away from the

village. The Post has only two wooden buildings, one of which is
the house of the chief, the infirmary and deposit. The actual
chief of the Post, who is also the health attendant, put together

a primitive piping system that collects water from a little
stream and feeds the two showers he built, one in the Post and

the other in the village. Unfortunately, the water source is

polluted since the stream is very small and used for other

purposes such as laundry and bathing. In addition, the stream was
partially blocked by the precarious dust road that gives access
to the Post, causing the water to become stagnant, particularly
during the dry season. There are no latrines and defecation takes

place in the secondary vegetation all around the village.
The overall sanitary conditions of the villages of Linha 10,
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and Amaral 1 and 2 are similar to Linha 9, i.e., lack of
latrines, and too small streams that serve all purposes,

thereby easily becoming polluted. There are no assistance Posts
in these villages although the distance to the nearest one is no

more than 6 kilometers. However, in the case of Linha 10 village,
the access to the nearest FUNAI Post (at Linha 9 village) is

through a very difficult trail crossing the forest which can take

up to two hours walking, especially if one is accompanied by
children. Because of this, the Surui living at Linha 10 village

often prefer to take a bus at the nearest colonization line

(approximately 4 kilometers) and go directly to the "Casa do
Indio" in the town of Riozinho, than to walk to the infirmary at
Linha 9. Of the three above mentioned villages, Amaral 2 is the

only that has only "malocas".

The Lobd village is basically comprised of a group of
brothers under the leadership of an influential Surui leader who

has played an important role in the recent process of timber
commercialization. His relative wealth is reflected in his house

and that of his brothers. A carpenter from the town of Cacoal was

hired for erecting the houses that have glass in the windows,
cement floor and electricity installation, although the generator
is not working. Water for cooking and bathing comes from a well,

although a nearby stream is also used for bathing and laundry.

Lapetain is by far one of the most important villages,
probably due to the presence of the influential Surui leader who
lives there. In addition, the major FUNAI base in the

61

Reservation, formerly located at the Sete de Setembro Post, is
now located at Lapetain. The village is relatively small, with

one old "maloca" side-by-side with a series of recently
constructed wooden houses. The leader's house is the only brick

dwelling in the Reservation. Money for its construction came
through the selling of timber which provided for the acquisition
of tiles, glass windows, kitchen, furniture, bed with mosquito
net, and even a complete indoor bathroom (the only one in the
whole area). At one of the balconies of this leader's house are
located the two snooker tables where many young men spend a

considerable amount of their time playing today. The Post has a
well and the electric generator operates a pump that feeds a
water reservoir which provides for cooking in the village.
The Post at Lapetain has two showers but no latrines.

Generally speaking, the conservation of the Post's buildings is
very precarious and probably the most dramatic example of this is
the situation of the infirmary. In 1988 there was no health
attendant in the Post, the doors and windows were left constantly

open as if it were a 'self-service infirmary'. Partially used
vials of syrup and antibiotics could be seen everywhere, the

garbage can was full of used pieces of cotton and gauze. The
shelves were dusty and covered by pieces of glass from the vials
broken by the rats during the night. Cardboxes left on the floor

and on the top of the shelves with rests of supplies served as
nests for rats and cockroaches which infested not only the

infirmary but the whole area of the Post. The school building was
also abandoned due to a lack of teachers and, recently, has
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become i storage house for sacks of coffee, rice and beans.

Only a few families remained in the old Sete de Setembro
Post. Since both FUNAI employees and the missionaries have left,

the buildings have been occupied by the Surui. Secondary
vegetation has overgrown completely the old large "malocas" that
I first knew in 1979. Today, two families live at the houses

built by the missionaries. One of these families has also

occupied the school building. Other families live at the
abandoned house of the health attendant and the Post chief, while

another occupies a storage house. In all cases, these are wooden
dwellings with cement floors and corrugated aluminum sheets for

the roof. There used to be two latrines, one built by FUNAI and

the other by the missionaries. However, they are no longer
serviceable, so defecation takes place in the surrounding
vegetation. Since the well collapsed, the Sete de Setembro River
is the only source of water. In the summer season, its water is

very polluted and one can easily see in the shallow parts rusted
cans, batteries, rests of food, pots and other items lying on the
bottom.

The Linha 14 village is located six kilometers from the Sete

de Setembro village and most Surui there are living in "malocas".
As a matter of fact, there is only one wooden house in this

village; it was built by the leader and serves as a storage
place. There are no latrines, but a good well was built in the

village which provides water for cooking. In addition, there is a
shallow stream 50 meters away where these villagers do their
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laundry and bathe. The Post is located approximately one

kilometer away. It has three dwellings —

a house for the chief

and the administration, a school, an infirmary and an abandoned
brick house. The source of water is a well. As of 1988, all

dwellings were closed since the only employee working in the Post
was the school teacher who was vacationing. Tha only latrine was
too old to use and the floor had collapsed.

Finally, the last village is known as Placa due to its

proximity to the Reservation's southern boundary where an

indicative sign (or "placa") was posted by FUNAI. It is composed
of wooden and palm frond houses. The population is small and

their life is oriented toward the outside world, thus their

proximity to the colonization line, where it is easy to take a
bus to town. As with the other cases, sanitation is also

rudimentary. There are no latrines and the only source of water,
a small river 15 meters from the village, is used for all
purposes.

2.2

ECOLOGY AND SUBSISTENCE

2.2.1 HORTICULTURE:

Surui traditional subsistence is based on shifting

cultivation. The agricultural cycle is central to Surui society
to the extent that it exerts a direct influence on village life.
Village dynamics, rituals and

festivities are also timed to the

agricultural cycle (see Figure 2.1 for an illustration of the
Surui agricultural cycle).

New gardens are cleared from upland forest during the dry
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season (see Figure 2.1) and burned before the beginning of the

rainy season. This is a widespread agricultural technique among
native Amazonians. already described by other ethnographers among

different Indian groups [cf., for instance, Frikel 1959, Galvao
1963 and Carneiro 1974].

Clearing is the most onerous activity in the cycle of
agricultural

activities, although post-contact adoption

of the

steel ax among the Surui facilitated the task. Men organize

themselves in cooperative work parties of approximately five to
ten individuals who are usually brothers and in-laws. Despite its

hardships, garden work among the Surui is often made more
enjoyable by festivities in which maize beer is central.
Therefore, the boundary between work and play is a flexible one.

After choosing a site for a new garden, the first step is to
clear the underbrush, including vines and thinner trees and

palms. Secondly, using an ax, circular cuts of variable depths
are made in the larger trees in order to make them weak. Finally,

the largest trees are cut, with up to four men striking them in
shifts. As the big trees fall, they take with them all the
smaller ones that hnd been., previously weakened with the partial
cuts.

A cleared area rarely measures more than 10,000 square

meters (i.e., approximately 1 hectare). It is left to dry for one

to two months before the Surui put

fire to it. If the fire burns

well it will eliminate most of the thin trunks, branches and

leaves, leaving on the ground only stumps and very large logs
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which remain partially burned and decompose slowly over several
years.

The cultivars are planted between the trunks, stumps and big

tips of rocks that become visible after the forest is cleared.

Men, women and older children participate in this activity. The

most important traditional cultivar is maize fZea mavsl, with
three varieties having being observed (see Table 2.1 for a list
of Surui traditional cultivars) • One that produces a long cob

with soft and very sweet kernels, and

two others which are

utilized to prepare popcorn, one being dark red and the other
white. Sweet potatoes (Ipomoea sp.), yams fColocacia sp.) and
taro (Dioscorea sp.) rank second in importance, based on the area
allocated to these cultivars in the garden. The three are

intercropped with maize, with the taro vines climbing on the

maize plants, the sweet potato plants providing a thick coverage
of the soil and the big clumps of yams, with their large and

dark-green leaves, growing here and there. Peanuts (Arachis sp.)
and sweet manioc are usually cultivated in the fringes of the

gardens or in small 'islands' within the garden, surrounded by
maize and the other cultivars. Non-edible plants (cotton and

tobacco) are usually planted together in a marginal area of the

garden, close to the forest (see Figure 2.2 drawing for an
illustration of a typical Surui garden, and Table 2.1 for a

summary of cultivated plants).

Except for tobacco, all other cultivars are harvested by the
women, occasionally being helped by their husbands. Women from
the same household tend to go in groups to the gardens along with
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the children. They usually leave early in the morning (between 7
and « a.m.) taking with them large "ago" (baskets made of
'babacu" palm leaves) which they fasten to their head by means of
an "envira" strap (Cariniana sp.) [see Coimbra 1985c: 46]. The
"ad6" returns to the village filled with garden products and a

full load of manioc or potatoes can weigh up to 20 kilograms.
Back aches are a common complaint among women at the local FUNAI
health post, particularly among the older ones. Unless a festival
is being organized, the women usually do not spend more than four
hours in the gardens everyday. During festivities they might need
to return to the gardens in the afternoon to harvest more tubers
or maize for the preparation of beer.
Besides harvesting different crops, other activities can

take place during the time spent in the gardens. A lot of talking

and gossiping takes place among the women in the relative privacy

offered by the gardens —

a privacy impossible to find in the

village. If they get hungry, somebody fetches a small fire and
some sweet potatoes, maize, or another produce is consumed on the
spot. Relatively large amounts of raw peanuts can be consumed on

these occasions by both women and children, as they are

harvesting them. In a new garden, somebody might eventually find
a fallen palm tree that was not totally burned, thus allowing for

some species of edible beetle larvae to develop in the
decomposing trunk [Coimbra 1984]. These la. yae are highly prized
and, depending on the species, can be eaten raw or lightly
roasted. At a certain point, a woman breaks from the group and
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starts looking for some fire wood, usually a big enough branch

which she can carry with one hand, while carrying the heavy "ado"
fastened to her head. Before the sun gets too hot, around 10 a.m.
the group returns to the village. Along the way, herbal

medicines, vines, fresh palm leaves for making baskets, among

other things, are collected. Before reaching the village there is
always time for a break in any small clear water creek. At the

creek, while refreshing themselves and perhaps waiting for
somebody that stayed behind, more talking takes place. The high
laughter of the women and the screams of the children at play in
the water can be heard for a long distance in the forest and

gives an idea of the easygoing social environment that tends to
relieve hard work among the Surui.

The traditional agricultural calendar is shown in Figure
2.1. As can be seen, the clearing and burning is done between

June and August. The seeding is done between late August and mid

October, with the first rains. The major crop, maize, is ready to

harvest beginning from late December, but mostly between January
and February. This is the green corn season and it is

characterized by festivities in which maize beer and "beijus" or
Mmam6" made of maize, Brazil nut oil and meat of smoked wild

pigs, is consumed. Dry maize is available in the gardens or
stored in the "malocas" from March to the beginning of the dry
season in June, although one can still find dry maize in some
households being consumed on occasion throughout the whole dry
season. Manioc can be harvested year-round from recently
abandoned gardens. However, during the months when green maize is
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available, one rarely sees manioc being eaten in the villages.

The dry season is the period when tubers are consumed, along with
manioc, different varieties of sweet potatoes, yams and taro, all

prepared in different ways. Peanuts are also harvested during
this period.

Garden products are consumed in a variety of ways. Generally

speaking, tubers can be boiled or roasted on a low fire, being
placed directly on the burning charcoal. An exception is made for
manioc which needs to be peeled and then boiled. Surui manioc is

always cf the sweet variety and not used for making flour, but
either eaten plain after boiling, used in the preparation of

special dishes mixed with game meat or in the preparation of
beer. Very often tubers will be mashed in the mortar and mixed
with sone kind of meat, usually monkey or pig, and eaten
communally from a large bowl.

The preference for maize surpasses, by far, all other garden

products. When green, it is eaten roasted or in the form of
"beiju". A kind of soup, known as "kadea^voa". made with green
maize and mashed beetle larvae (family Bruchidae) is also very

much appreciated. Dry maize can also be eaten roasted but they

usually make flour with it, from which large and dry round
"beijus" are prepared. Those are also known as "maro£" and are
often taken on trips. Peanut flour is a special delicacy only

available during the dry season. Both maize and peanut flour are
consumed as accompaniments to smoked game meat or different kinds
of fried insect larvae.
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The gardens provide the Surui with the basic ingredients to
prepare soups and alcoholic beverages which are highly prized

[cf. Coimbra 1985d: 75-78]. The soups are made with maize. Two
kinds were observed: a) "ovopalaikap" (made of grated fresh maize

mixed with boiling water), and b) "ma!6hbaw (pounded maize in
boiling water). "Babacu" nut beetle larvae (Pachymerus sp. and
Cariobruchus sp.) can be added to both kinds of maize soups.

In other beverages, saliva is added to the mixture, thus

receiving the general designation of "ii" (= chewed) . The basic

ingredient in this case is also maize or tubers and, depending on
the time span between preparation and consumption, fermentation
can take place, leading to the production of ethyl alcohol,

resembling a beer. Among the Surui, as with many other Amazonian

groups, only the women who are not menstruating or do not have
newborns can chew the staple used in the preparation of the

beverage. When the beverage is made of dry maize it is called
"vatir". In this case, the grains are first roasted in a hot clay

pot and then, after cooling, they are chewed by the women. The

creamy product which results is then boiled and sifted. The
resulting liquid is then kept in a ceramic or wooden closed
container for a period of up to 10 days. The longer it sits the

higher its alcohol content. Alcoholic beverages can also be made
of fresh maize ("mokahba"), maize flour ("malohb") or manioc

("movxli"). Less commonly seen

are alcoholic beverages made of

other staples such as sweet potatoes or yams.

The non-fermented staple soups are available on a daily

basis and are considered very appropriate for sick persons,
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menstruating women and weaning children. The alcoholic soups or
beers are mostly consumed by the men during festivities which,
during the dry season, can take place almost daily, when the
group is involved with the preparation of new gardens.
2.2.2 GATHERING ACTIVITIES:

Among the gathering products from the forest, a variety of
fruits and insect larvae standout as the most important ones.

Table 2.2 shows the major species of plants that provide edible

parts for the Surui. Brazil nuts emerge as one of the most sought

products. They are eaten raw and also added to a series of other
dishes including various kinds of tubers, meat and fish.
Different wild fruits are eaten when in season. These are usually

eaten on the spot in the forest. Some fruits can be brought back

to the village for sharing with other members of the group. This
is the case of cashews fAnacardium sp.), different species of

"inga" (Inga sp.), "muiratinga" (Perebea mollis) and "bacuri"
(Rheedia sp.). Hearts of palm are obtained from six different
species of palm trees (Table 2.3) and are usually eaten raw on

the spot. A juice can also be obtained from the heart of "tucuma"
palm [Coimbra 1985c,d].

In relation to the insect larvae, different species of
beetles are often used as food (see Table 2.4). As I have

detailed elsewhere [Coimbra 1984, 1985d], four species of beetle
larvae are used as food. Two species grow in palm nuts, mostly
"babacu" nuts —

Pachvmerus cardo and Cariobruchus sp., both

belonging to the family Bruchidae —
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and can be eaten raw, fried

or mixed into fresh maize soup or other ingredients. The oil

obtained from the larvae as they are fried can be mixed with
"urucu" (Blxa orellana) seeds and used as a topical medicine

against skin infections and fever [Coimbra et al. 1985a].
Family groups often camp in "babacu" palm groves and live
exclusively on beetle larvae and game meat for days or weeks

[Coimbra 1984]. In those campgrounds both men and women
participate in the gathering of nuts, although only the latter

are responsible for obtaining and preparing it. The larvae are
removed from the nut by placing it on top of a flat stone and

hitting it with another one. If any larvae is accidentally
smashed it is immediately eaten by the woman who is breaking the

nuts. A clay pot is placed on the fire and when it is hot, the
larvae are slowly poured into it and fried until they get golden

and crunchy. The oil obtained from the larvae when they are being
fried is put in another recipient (it can be an empty shell of a
Brazil nut) and taken back to the village.
The other species of beetle which larvae are eaten belong to

the family Curculionidae —

Rhvnchophorus palmarum and Rhina

barbirostris. Both species grow in rotten wood. In order to
obtain these species, the Surui cut down trees that they know
will attract the adult insects and wait two to three months until

the wood starts to rot. "Babacu" palm and "mamui" (Jaracatia

dodecaphvla) are particularly good in attracting these species,

by approximating their ears to the logs they can tell if it is
time to harvest the larvae, as one can easily hear the creeping
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sound of the uncountable insects opening galleries through the
wood. The harvesting of these larvae is mostly a male enterprise
since the trunks have to be broken open with an ax. However, the

men are often

followed by their wives and children who help

collect the larvae before they hide into the galleries.

Lepidoptera larvae are also used as food, as I have

previously described [Coimbra 1985d]. Three kinds of larvae, of

yet unidentified species (probably belonging to the family
Noctuidae), are used. These may grow on the Brazil nut tree,

"caucho" tree (Castilla ulei) and "breu-manga" tree (Tetraoastris

eltissir-al , and are found during the dry season. They are always
eaten fried, accompanied by roasted maize or peanut flour.
It should be noted that, in relation to all insect larvae,

most are eaten on the spot. Only a very small fraction,

if any,

is brought back to the village.

Honey from stingless bees (family Apidae, subfamily
Meliponinae) is highly valued by the Surui and often motivates

trekking expeditions with the sole motive of collecting the
product [Coimbra 1985d: 67-69]. Different species of honey-making
bees are identified by the Surui, as one can see from TaLle 2.4.

Contrary to what has been observed among other Amazonian groups
such as the Pares! [Roquete-Pinto 1935] and the Kayapd [Posey

1982], the Surui do not practice apiculture. In order to obtain
the honey, they fell the tree where the hive was seen and, using
an ax, open a hole in the trunk in order to get all the honey

they can. Some bee species have large mandibles which can inflict
a painful bite or become entangled in the hair. To keep the bees
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away, the individuals working close to the hive usually keep
green leaves burning in order to make smoke. While the men are

working on the tree, women and children mako a small fire nearby
and start roasting maize or beetle larvae. When the tree falls,

all run to the hive and most of the honey is consumed on the
spot.

The honey is preferably consumed in a mixture with water,
served in bowls made of the leafy outerlayer that covers the

heart of "acai" palm, called "biterab". The honey comb, known as
wmam6M. as well as the bee's larvae, known as "mam^-piir". are

also eaten, mixed in honey. By chewing the "mam£" for a
considerable amount of time, the Surui obtain a mass of wax which

will be used in the manufacturing of different adornments and
utensils.

Winged forms of ants belonging to the genus Atta (family
Formicidae, subfamily Mirmicinae) also serve as food. As has been
previously described [Coimbra 1985d], during the time of
"revoada" (i.e., when the winged forms leave the anthill for

mating), coinciding with the beginning of the rainy season (i.e.,
September - October), the Atta anthills located in the nearby
gardens or areas of secondary vegetation are carefully watched.
Any indication of excitement among the ants at the entrances of
the anthill calls for groups of children and women who await for

the first winged ants to leave. Hundreds of ants can be collected
at a single occasion. The insects can be eaten raw or fried. Some
Surui prefer only the abdomen, but others eat the whole insect,
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except for the wings.
The Surui can eat two crustaceans:

shrimps.

freshwater crabs and

Among the crabs (family Thrichodactilidae), the Surui

identify two species: "erorpa". a large river crab, and "qorposakao". a smaller crab which lives in the mud. The freshwater

shrimp is known as "mosaap". Both the large river crab and the
shrimp are eaten roasted. The small mud-crab is not perceived as
edible. It should be noted that I rarely saw Surui individuals
eating any Crustacea.

2.2.3

FISHING AND HUNTING:

Fishing is an important source of protein for the Surui,
even though the relatively small rivers which crisscross their

territory have a limited diversity of species, as well as low
yield. Traditionally, the dry season was the only time of the
year when fishing was practiced. This is because the two methods
used are Unlikely to be successful when the water level is high

and the water turbid. For the first method using bow and arrow,
one needs clear and relatively shallow water in order to see the

fish. Even though this method is practiced by Surui men today, it

is not very productive. Higher yields can be obtained by using
the "timbb" (Derris sp.), a toxic vine common in the whole Amazon
Basin. In this case, the vines are cut into pieces approximately

40-50 centimeters long and tied together. This bundle is then
beaten in the water using a piece of hard wood. The Surui say
that the more foam it makes in the water the faster the fish

start 'going crazy' ("ficam doidos" as the Surui refer to it in
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Portuguese or "pariia" which, in their language, means 'drunk').

After a while, the stunned fish float and they are easily caught
using bare hands or, in the case of "piranhas" or electric eels,

using an arrow. More recently, the adoption of steel hooks and

nylon cords allow the Surui to continue fishing throughout the
rainy season.

The most important species of fish for the Surui are
"piranhas" (genus Pvaocentrus and Serrassalmus), "pacus" (genus
Mvlossema and Myleus). "piau" fLeporinus sp.), "surubim"
fPseudoptatvstoma sp.), and "mandis" (family Pimelodidae).

Rarely is the electric eel (Blectrophorus electricus) eaten.
Game mammals and birds are the most important source of

protein for the Surui. Twelve species of mammals and seven bird
species are considered edible (see Table 2.5), although many food
taboos circumvent the consumption of mammals in particular [cf.
Coimbra 1985b,d].
Hunting is done exclusively by the men and is most often

practiced on an individual basis. Traditionally, the bow and
arrow are the only hunting weapons. However, the shotgun has been

adopted now by all Surui in their hunting expeditions, to the
extent that young men do not know how to manufacture and manage

the traditional weapons. During individual hunting trips, the
hunter usually returns to the village for the night and the
amount of game brought back is relatively small. Hunting teams
can also be organized, usually brothers and in-laws, for

undertaking longer expeditions which can last many days. In these
cases, temporary camps are set up, usually at "babacu" palm
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groves, where all the meat is smoked before being brought back to

the village. When women follow their husbands in hunting

expeditions, they are responsible for carrying the game to the

village, although when the animal is too heavy, the man may help
her with

it.

Fish and game can be either cooked or smoked. The viscera
are always removed through a small orifice and discarded. In the

case of the liver of the spider monkey (Ateles sp.) and
peccaries, the organ is penetrated with a stick and roasted over
a low fire as in a barbecue. The head of birds and mammals are

highly prized and the Surui avidly compete for the brain which is
considered a delicacy.
The preferred game meats are spider monkey and peccaries. A

special dish is prepared with cooked peccary meat and Brazil nut
f"mdrsai'M . The meat is pounded in the mortar together with the
nuts until it achieves a creamy consistency. It is then laid over
small mats made of "babacu" leaves and smoked over a low fire for

a whole day so that it dries out completely. "Mdrsai" is utilized

during trips since it does not spoil easily. A variation of this
dish can be made with bird meat fTinamus sp. and Cripturellus

sp.) and is called "wavataga". After cooking the peccary meat,
maize flour is added to the hot water left in the pot until it

reaches a creamy texture. This dish is known as "membemaqoxoba".

A mixture of maize and peanut flour ("makabvoa") is enjoyed with
roasted or smoked meat.

A special dish prepared with fish is called "moribaqoxoba".
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After cooking the fish, maize flour is added to the water left in
the pot until it reaches a creamy consistency. This dish is

shared by many individuals, usually after a successful fishing
trip. Smoked fish can be pounded in the mortar (without removing

the bones) together with a little bit of water and maize flour,
and is called "moribv6a".

2.2.4 TRADITIONAL DIET AND ITS NUTRITIONAL SIGNIFICANCE:

The above paragraphs provide a general panorama of the
richness and diversity of Surui traditional diet. As one can see,
their diet is far from being monotonous. Fruits,

insects, nuts

and other seasonally gathered items contribute to its
diversification and, in some cases, constitute special

delicacies. These products are important sources of vitamins and
other micronutrients. Insect larvae and nuts are good sources of
calories because of their oil content. For instance, the oil
content of Rhvnchophorus palmarum larvae is on the order of 25 -

30% of the animal's body [Coimbra 1984]. Fruits, hearts of palm
and insects provide dietary fiber. The physical properties of
chitin (a major chemical constituint of insects body) have been
shown to resemble vegetable fibers [Barth 1972], thus

contributing to the good functioning of the intestines.

Major sources of protein come from game and fish. However,

in the Surui case, the existence of patches of good soils in
their territory allows for maize to predominate in the gardens,
therefore substantially adding to the group's daily protein

intake. Peanuts also rank high in protein levels and are present
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in the gardens during the summer months. Alternative sources of
proteins and essential amino acids are available from gathered
products such as Brazil nut and "pataua" nut, both rich in

methionine [cf. Zucas et al. 1975, and Balick and Gershoff 1981],
and also insects [Coimbra 1984, 1985d].

Gardens products provide most of the calories. Besides

manioc, maize, bananas and peanuts, approximately 20 varieties of
yams, taro and sweet potatoes are cultivated. As described in the
above paragraphs, these items can be consumed in a variety of

ways, being roasted, cooked, made into soups or beers or mixed
with meat and fish.

The staple soups and beers made by Amazonian Indians, and

highly valued by the Surui,

have been studied by Lima [1975].

According to this author, the hydrolytic reaction that takes

place due to the interaction between staple molecules and
salivary enzymes produces smaller sugar molecules (e.g., maltose

and maltotriose) which serve as a base for the development of

certain bacteria and yeasts. In turn, these microorganisms
synthesize complex 'B' vitamins. Therefore, the soups and beers
made by the Surui are important sources of both calories and
vitamins.

2.2.5 CHANGES IN SUBSISTENCE AND DIET:

Social changes and acculturation which took place among the
Surui after contact with Brazilian society had profound impact on

the group's traditional means of subsistence, with obvious

implications on diet. From the outset, by living close to a FUNAI
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post, a series of industrialized products were rapidly introduced
and, in some cases, became essential (e.g., refined sugar) to the
group. However, since the Surui had no income to allow them to

buy food items on a regular basis, they had to rely on FUNAI's
provisioning. Rice, beans, different varieties of bananas and

fruit trees, such as mango, guava and orange, were cultivated by
FUNAI employees on the Post for the purpose of feeding these
employees and complementing the Indian's diet. FUNAI's chief of

the Post would also distribute sugar, wheat flour and oil on a
regular basis. Eventually, canned sardines, cookies, manioc

flour, pudding powder and soft drinks were also distributed by
FUNAI. This paternalistic policy led to a high level of
dependence of the Surui on the FUNAI's Post.
It should be noted that, until 1981-82, the Surui were still

carrying out their traditional subsistence practices and eating
their traditional diet along with the consumption of the

industrialized items and agricultural products brought in by
FUNAI. Therefore, the effect of the ingestion of imported 'junk
food' items was probably being compensated for by the regular

consumption of traditional food items rich in important
nutrients.

This situation lasted until 1982-83, when the colonists that

invaded the Surui Reservation were expelled by FUNAI. The
colonists left behind large coffee fields, some of them already

producing. Encouraged by local FUNAI administrators, the Surui
decided to occupy the coffee plots as a way of achieving their

economic independence and therefore becoming capable of
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purchasing whatever they wanted to from 'civilization'. Other

anthropologists working among the group also perceived this shift
as a positive innovation, as if representing an incentive to
Surui economy [Mindlin 1984-85: 207].
Unfortunately, FUNAI's administrators did not advise the

Surui about the hardships of coffee farming in Amazonia. As it
turns out, this cultigen requires large labor inputs because the
space between each tree has to be weeded or the yields of coffee
beans are seriously compromised. Grasses and herbs grow fast in
the Amazon, particularly in the rainy season, and the task of
caring for the coffee crops engaged most of the Surui's work
force. Despite all efforts on the part of the Surui,

approximately 60% of the coffee area was overgrown by secondary

forest by the end of 1983 [personal communication provided by an
agronomist from FUNAI at the time].
The Surui traditional agriculture system does not require

weeding, thus allowing plenty of time for individuals to carry
out other activities. With coffee farming, the society

experienced major changes in its social organization and
subsistence system. As we have seen in the first section of this
Chapter, the village originally located near FUNAI's Sete de
Setembro Post was dispersed, with new "malocas" being made close

to the abandoned coffee plots. The intensive labor required by
the coffee plantations hampered the normal development of other

subsistence activities such as hunting and gathering. Even more
seriously, in this first year of coffee farming, many individuals
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did not have time to open new gardens. Therefore, in the
following year (i.e., 1983), many Surui had nothing to eat except
for some manioc and yams left in the gardens from the previous
year.

With little time devoted to subsistence tasks, including
horticulture, the Surui became even more dependent on FUNAI for

food. It is true that some Surui made relatively large profits
from the selling of coffee between 1982 and 1983. However, all

the money was concentrated in the hands of a few individuals, the
most influential Surui leaders, who dominated the operations
related to the commercialization of the harvest. Even though the

money ended up being redistributed, at least among the leader's
closer kin group and political supporters, most of it was
diverted into the acquisition of individual status items,
particularly for the men. Hand guns, watches, sun glasses, fancy

fishing knives, cartons of cigarettes, expensive sneakers and

clothing, among other items, were commonly seen among individuals
who had some access to those in control of the money. Different

food items of dubious nutritional value were also bought with

this money —

e.g. cookies, crackers, assorted candy, pasta,

canned sardines, and soft drinks.

Little of the coffee money was left to invest in household

improvements, better clothing for the children and women, medical
services and nutrition. In 1983, the diet became very monotonous,

based on rice provided by FUNAI and a few tubers harvested from

the gardens that were still productive. Game was scarce near the

villages and very few people were investing time in longer 4
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hunting/gathering expeditions. Most individuals, and the younger
ones in particular, were cricr.tsd toward cash activities (i.e.,
coffee farming).
The health outcomes of these changes did not take long to be

felt. By the middle of the dry season in 1983, the first cases of
malnutrition were reported among Surui children [Coimbra 1985d:

79]. Children with suggestive symptoms of protein-calorie
malnutrition such as edema, alterations of the hair and skin,

diarrhea and irritability could easily be identified and, during
my field work in July 1983, one of these children died at the

hospital with measles and pneumonia. Tuberculosis, which until
then was pretty much under control, broke out again as an

epidemic. Malaria, which had been almost eliminated from the
area, started to be transmitted in the Reservation again between
1981 and 1983. The infection took

a heavier toll on the children

since, as pointed out by Marsden [1964], malaria can be

responsible for inducing low birth weights of infants and
malnutrition, particularly among small children. Intestinal
infections with diarrhea and high prevalences of various

helminths complete the picture which marked the period of
transition from traditional horticulture to coffee farming.

Contrary to traditional gardens that require little care

after planting, most cash crops are labor intensive throughout
their whole cycle, including time/energy demanding work such as

harvesting, sacking, transportation, and other activities that

take place before the produce reaches the market. As it has been
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shown, such changes can lead to an increased caloric need on the
part of the rural worker, provoking an uneven share of the

limited family's food budget, thus resulting in a poorer
nutritional intake of other family members [cf. Gross and
Underwood 1971].

In addition, the substitution of subsistence agriculture

by commercial agriculture may lead to nutritional deterioration
of the family for other reasons such as: a) the amount of cash

received from a year-harvest can be insufficient to ensure a

proper diet year round, especially at current rates of Brazilian
inflation, and b) substantial percentages of the earnings end up

being spent on non-food items such as house construction
materials, clothing, ammunition, etc. As Dewey [1985] points out,

the income of poor rural families is, in most cases, too marginal
to allow for any significant improvement in diet.

As the years passed, the unequal allocation of coffee plots
to the various households and the concentration of money from the

selling of coffee in the hands of a few factions became even more
striking, to the extent that, nowadays, one can clearly
differentiate between 'poor' and 'rich' Surui. The Surui
themselves make such distinctions, taking the ownership of

certain items and/or the access to certain facilities as
indicative of one's socioeconomic status. Interestingly, the

socioeconomic differentiation process taking place within the

society seems to be reflecting differential levels of health and
nutrition, as we shall see in Chapter 4.

To rely entirely on cash crops is a risky enterprise because
84

cf the little or no control the producers have over the price of

the product to be commercialized, thus leading to an increased
dependence on financial institutions for emergency-aid and
credit provisioning or, in the case of the Surui, on FUNAI.
Between 1986 and 1987, coffee prices went down and caught

the Surui by surprise. As with any other cash crop, coffee is
subject to market prices which are not dictated by the producers
themselves. This situation started a wave of pessimism among some
factions of the group, particularly some of the elders who, by

this tine, were already very dependent on a series of commodities
that were only obtainable with the profits made from coffee
farming. While some would blame FUNAI for the situation, asking
at local headquarters for food, clothing and other items that
they could not afford to buy anymore, others were concentrating

their pressures on the Indian leaders.
Sirce the money made from coffee was not enough for their

reeds, the dominant factions within the group resorted to timber

exploitation. In the Amazon, selling timber is one of the easiest
vays of making large sums of money in a short period of time. The
international market for hardwoods is always on the rise and

sawmills of different sizes abound in Ronddnia along the BR-364

highway or near the colonization projects. Large sawmills and
furniture factories are well established within the county of
Cacoal, adjacent to the southern and southwestern border of
Surui's Reservation. Since this is a relatively old colonization
area in the state, most good quality timber in accessible areas
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has been cut.

Suruiland has for a long time been desired by local
Brazilians for its richness in various natural resources.

Therefore,

it was not a difficult task for the Surui leaders to

find a local entrepreneur interested in obtaining timber from

their territory. Despite the legal contradictions implicit in the
agreement between Surui leeders and a local "madeireiro" (a

designation for the owner of the sawmill), FUNAI did not have any
say in the matter and the activities started quickly.
From the Surui standpoint, the "cadeireiro" seemed very kind
to the Surui in general, and to the leaders and their closer

supporters in particular. For a period, a "Pampa" pick-up truck
was made available to transport Indians from the Reservation to
the town of Cacoal, mostly for shopping. Afterall, money was

again flowing into the community. The "madeireiro" promised to
rebuild the log bridges in the Reservation that had been washed

away with the rains and to open a network of roads connecting the
Linha 8, Linha 9, Linha 10 and Lapetain villages. Both of these

projects were old promises from FUNAI that were never made real,
despite the existence of reports from the POLONOROESTE program

consultants suggesting this as a way to facilitate medical

assistance to the population living in the dispersed villages
[Vieira-Filho 1983 and Nunes da Cunha 1986].
Of course, the "madeireiros" were making their profits too.

Not only was the price they were paying to the Surui for the
cubic meter of cut wood lower than the average market price, but

the roads and bridges would have to be built anyway in order for
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them to get in with the machinery and the trucks to transport the
wood to town. Therefore, the Surui were obviously being deceived
by these men, thinking that they were their real friends since

they wer<! providing services and giving them things that FUNAI
had kept promising for so long.

In

regards to the social impact of timbering as compared to

coffee farming, it seems that the former activity was even more

disruptive of traditional values. Large sums of money were

concentrated in the hands of very few who even had savings
accounts in local banks. The most influential members of the

group were building new houses for themselves and close kin. They
hired Brazilian carpenters in town and bought all the materials

in hardware stores (including tiles, glass for windows, bricks,

etc.). When the houses were finished, some furniture and gas
stoves were bought, in addition to new sets of aluminum pans,
silverware, dishes, and other kitchen utensils, even though not
all of them could be appropriately used. A case in point was the
stove se^n in one of these new houses. It had an electric grill

which could not be operated because there is no electric energy
in the Reservation.

Some of the new houses had electric

installations and two oil generators were bought for providing

illumination for evening conversations and, most important, the
snooker tables. The two tables were bought to provide

entertainment for the young men who were fascinated with the game

when they saw it in bars during their regular visits to the town
of Cacoal. Three vehicles, one of these a pick-up truck, were

87

bought by Surui leaders, and served the members of the dominant
families. Since no Surui individual held a driver's license,
Brazilian drivers were hired by the Indians to serve as
chauffeurs, establishing their residence in the villages.

Besides its biological implications, the shift in Surui
traditional economy and subsistence had dramatic effects on
social relations as well. Traditional mechanisms which prevented
differential accumulation are rapidly disappearing due to the

difficulty in obtaining cash and consumer goods. For instance, at
the death of a close relative, one would be dispossessed of his

belongings such as hammock, pots, and baskets, which would be

thrown away, burned or more likely, taken by someone else, with
the typical high death rates presented by Amerindian societies in
general, there should be no doubts about the effectiveness of
such leveling mechanisms. However, this and other social
institutions that promote equality are going out of fashion
since, as one can imagine, it turns out to be very difficult for
a Surui mourner to abdicate a handgun, a watch or a stove, among

other items of difficult acquisition within the boundaries of
their own society.

A shift in the levels of integration of the group can also
be observed, especially with the timber business. The household
level of integration that characterized Surui society, in which
reciprocity was the basis of labor exchange, is rapidly
disappearing. Today, the dominant orientation is toward a market
integration, and exchange of labor takes place on a cash basis.

As it could be expected, this situation leads to inequality in
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material wealth and differential access to resources, to the

extent that many Surui today refer to one another as "peao" (a

term applied to a low wage farm worker in Brazil). Actually,
several Sjrui young men today are working for other Surui on the

basis of cash, thus truly reproducing the typical "peao" x

"patrao" (boss) opposition which characterizes the relationships
between poor landless peasants and large estate landowners in
rural Brazil.

Figure 2.3 illustrates the process of social

differentiation taking place among the Surui according to the
socioeconomic index (see Appendix 2 for details on its

calculation). Individuals of both sexes and all ages are plotted
or the figure by their respective individual identification
number.

As can be seen,

mean value
6.8.

The

is

equal

there is a wide spread of values.

8.5 points,

median value

is

with an

equal to 6,

standard deviation

i.e.,

half

The
of

of the Surui

population is above and half below this value. The low median

value, the high standard deviation, and the spread of points
observed in the figure indicate an uneven distribution of the
socioeconomic index values among the Surui population.

This situation generated a lot of resentment and anger among
those who were not receiving any share from the commercialization

of timber. The resentment grew over the year of 1987 to the point

that, in the first quarter of 1988, two of the three major
headmen were deposed by a tribal council constituted by men

representing all ten villages, and two young men were elevated to
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occupy the positions. The major leader remained, thanks to the

strong support of his large kin network with representatives in
almost every village. Even so, his image is very compromised and
he probably does not speak for the Surui as a whole any more. As

another indication of social disruption brought about by the

predominance of cash oriented activities on Surui life, the
leaders of two smaller villages broke completely with the big

headman, under the allegation of his stinginess and selfishness.

Anyway, the activity was prohibited by FUNAI in the end of
1987, when the "madeireiros" would probably have to stop their

work anyway due to the intensification of the rains, which
prevented the heavy trucks from crossing the precarious roads.
Between 1987 and 1988, several Surui families who had earned

some money with the timber business decided to buy cattle. In

1987, approximately 32 individuals were somehow involved with
cattle (i.e., not only the head of the household, but also his

wife or wives, and children), thus comprising 11.7% of the total

population. By 1988, this number went up to 67 individual
(18.0%).

However, despite the increase in the number of Surui persons
involved with cattle, the actual number of animals in the

Reservation decreased between 1937 and 1988, since the conditions

for raising these animals in the area were far from adequate. The
total number of animals in 1987 was approximately 150, while in

1988 it was less than 100. Pastures were inadequate and the
cattle was being forced to graze in the coffee plots, in the

swamps near Lob6 and Lapetain villages or even eating the straw
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from the "malocas". Several animals died due to the ingestion of

poisonous weeds or snake bites. The large number of cows too

close to the villages attracted deer-flies or "mutucas" (family
Tibanidae) that became a terrible nuisance at sunset hours at the

two above mentioned villages, where most of the cattle was

grazing. The cattle also attracted jaguars to the proximity of
the villages. During this period, a jaguar fFelis concolorl was

killed in the path between Amaral 1 and Lapetain villages, while

another individual of the same species was scared away trying to
cttch a pet capuchin monkey tied to a pole near a "maloca" at

Lapetain. With all the problems and the death of various animals,
the owners of the larger herds were selling the animals to

colonists nearby or to butcher shops in Cacoal.
Fro:a the ecological standpoint, timber extraction also had

major negative effects in the area. Mechanical logging as it is
being practiced in the Surui area can rapidly transform the
landscape. Bulldozers open roads through the forest very easily.
Men with powersaws select the most valuable trees (there is a

special preference for "mogno" (tropical mahogany) because of its
higher market prices), cut them down and remove the branches.
Specially designed vehicles pull the logs from the forest site
where they are cut to the secondary road opened by the bulldozer.

Trucks are then loaded and the wood transported to the sawmill.
After a season of logging, the roads once thought by the Surui to

be a courtesy of the "madeireiro" were useless. The intensive

traffic of heavy vehicles over friable forest soil makes deep and
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muddy trails that only a bulldozer can get through again.
Besides the negative effects of this activity on the
vegetation and soils, the effects on the fauna are also

significant. Studies conducted in logged-over forests of
southeast Asia indicate that approximately 50% of the aazsials
flee the area [Burgess 1971], with similar figures being

available for birds [Jacobs 1988: 221]. For the state of Para,
Uhl and Vieira [1989: 98] showed that, in a forest area were
selective logging was practiced, 26% of all trees in the area

died or were seriously injured. For the same area, these authors
also estimated a reduction of canopy cover in the order of 43%, a

reduction by almost half from non-logged forest. Moreover,
patches of secondary growth often suffocate the seedlings and

saplings in those areas and many remaining primary forest species
will tend to disappear due to the environmental changes brought
by such disruptive activity [Jacobs 1988: 222-223].
In relation to nutrition, the implications are obvious. If

game was already growing scarce near the villages, logging

activities in the area probably scared away the remaining

animals. With the reduction in the size of gardens coupled with
reduction in the time allocated to gathering activities, the diet
became extremely limited in terms of its essential nutrient

content. This situation aggravated the nutritional status of the

population, leading to the emergence of cases of kwashiorkor,
some of which were being treated in local hospitals by the summer
of 1988.

This concentration on cash earning activities with the
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abandonment of essential subsistence practices led the Surui to

become even more dependent on imported products of questionable
nutritional value. FUNAI was of little help for the Indians in

terms of providing advice as to the delicate task of orienting
the insertion of the Surui into a market economy system and, at
the same time, preventing them from depleting the Reservation of
non-renewable forest resources such as hardwoods. As a matter of

fact, at about this same period, FUNAI was going through a crisis

of its o«m. A high turnover of individuals occupying key
administrative positions, including the presidency, did not allow
for the necessary stability for the discussion and development of

policies. At a local level, despite all the money brought in
through the POLONOROESTE program, the Aripuana Park's

administration set up priorities and spent the budget totally
dissociated from the communities living in the Park.

Therefore,' similar processes were taking place in the Aripuana
area, both at the Surui community and FUNAI's local

administration, i.e., large sums of money were being injected

(either through cash activities or the POLONOROESTE). In both

cases, the money and the decisions of what to do with it were
concentrated on a very few individuals, thus not necessarily

reflecting the community's needs and/or priorities.
In conclusion, the recent Surui hictcry, characterized by

the insertion of the group in a capitalist economy, is being

narked by a series of maladaptive behaviors which exercise

enormous pressures at the sociocultural, ecological and
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epidemiological levels. The contrasting description provided
above

of the traditional diet —nutrient rich and diversified —

versus the modern diet —typically monotonous and poor —

is an

example of the many problems arising from the current trends of

cultural and social change among the Surui. More objective

indicators of how the population is adapting to its surroundings

(e.g., population growth, child nutrition, mortality and
morbidity) will be discussed in Chapters 3 and 4.
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Figure 2.1

Surui Agricultural Cycle
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Illustration of a typical Surui garden
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Figure 2.3
Distribution of socioeconomic index values among the Surui, by

individual identification numbers (see Appendix 2 for more
details on the calculation of this index).
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Table

2.1

Plants cultivated by the Surui.

Surui name

Scientific name

meeg
wati:ga
gatatra

Zea mavs
Ipomoea sp.
pomoeasp.

Location

garden
garden
garden

hoa;

Dioscorea spp.

moy
no:
garinha

Manihot esculenta
Bixa orellana
Colocasia sp.

maka:b

Arachis sp.

garden

gob

Gossvpium barbadense

garden

village

yobara

Guilielma aasioaes

mayxo:kap

Nicotiniana tabacum

mdkoba

Musa paradisiaca
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garden

garden
garden/village
garden

garden
garden/village

Table 2.2

frolts itlllzed by the Soni and their seasonality.

Booths

farii aaie

Scientific aaie
1 2 3 4 5

borolio

lnacardloi yiqantena
Spoadlas Utca
Diospyrns artantklfolla
IhejlU lUlfifiluii.

ia§ab

KrtMlttla, fittlfi

orlxl4

•axobga

ihbaUp

landta
•oridia
IfiiitMil
loriklkabed* Ipji pjbllli
•orikikabedi Ilii£lmiSI£i

olakabapojo

Inga alba

lokobta

EmkiEfillli

fi

7 •

i

!

t

19 11 12

1

i

♦

11--

-

-

-

1

...

-

j

.

-

-

1

2

-

-

1

vapfa
iay6r

IrtiKimi laabifii
istigc^ypi taaii
Maiiilliana aarlpa
vasii
•aiy species BiclOispp.
yobi la
Biiiltli ihmn
yoi
yobira
paslp-A
fiitiaaii laitifllana
leabetla
EMtfilk uiiix
fianchetclla sp.
pekobkiba
ak6(tla
akMtba

♦

♦11-

1

1

♦

♦

-

1

lokchbi

11---

-

1

♦

♦

-

-

♦

11--

-

1

♦

11--

-

1

11---

1

1

11---

-

1

1

-

-

1

1

1

♦

♦

♦

♦

♦

♦

♦

-

-

-

-

-

-

4

♦

Hasa paradlsiaca
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♦

1

-

Tabela 2.3

Palis itlllzed as food soiree by the Son!

Sirai oaie

Part itlllzed

Scientific aaie

fori of coisoption

vapia

Isticnilvi Nihu

lit

rav

orokobi

Istrocariii uraiaro

rav

•ayir

lituHtlH \mu
tivMUm isiipq

lit and heart of pali
nt and heart of pali
lit and heart of pali
lit
nt
lit
nt
lit

rav

vasii

Bltll

yoirejap
Ikarkap
yobiala

b£tiis.sp.
tKtfifi sp.

vasaiapSra

liCjilisp.
BUlUli flejfiflii
jejiejlii bitiM
I?rt« veitrlcui

yobira

SiiikUi wlnsi

yoi

heart of pali
nt aid heart of pali

rav

xav

rav

rav

cooked
rav
rav

cooked Bots

aid

rav heart of pali

pasip-i

filfeiUH ULilUl

nt and heart of pali
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rav

Table 2.4

Most: common insects utilized by the Surui as food.

Surui name

waptirir-6y

kirun-ey
arma-eV
gosereyb-6y

warwarkuy-6y
valbya-ey
yoiditer-6y
yoidmeb-ey
vakabpe-gy
yape-ey

kadeg

Scientific name

Tetraaonisca anoustula
Triaona heideri
Triaona branneri
Trioona dorsalis
Melioona schwarzi
Melioona interruota
Nannotriaona anthotricha
Nannotriaona biounctata

Nannotriaona sp.
Plebeia sp.
qarjobrucfrys sp. and
Pachymerus cardo

ihbdga-teguei
yoi-teguei

Rhina barborostris

mohra

Atta sp.

mamneg-gy

non-identified Lepidoptera

Rhvnchophorus palmarum
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Use

honey/1 arvae
honey/1 arvae
honey/1 arvae
honey/1 arvae
honey/1 arvae
honey/1 arvae
honey/1 arvae
honey/1 arvae
honey/1 arvae
honey/1 arvae
larvae
larvae
larvae

winged forms
larvae

Table 2.5

Game animals hunted by the Surui.

Surui name

vasa

mebe
mebecot
mixakor

English name

tapir
wild pig
wild pig
ant-eater

masaykor

wolly monkey

masaykir

capuchin monkey
spider monkey

arime
wakin

Scientific name

Taoirus terrestris
Tavassu pecari
Tavassu taiacu
Mvrmecophaaa tridactvla
Laaothrix laaothricha
Cebus aoella

Ateles paniscus
Dasvprocta aauti

walaa

paca

Agouti paca

waloy

armadillo
armadillo

Dasvpus novemcinctus
Euphractus sexcinctus
Priodontes maximus

aredud
morada

moribmosampid

ypeyatin

armadillo
duck
duck

tamoap
vakoya

Cairina mpgchata
Anas bahamensis
Penelope iacauacu
Mitu mitu
Psophia viridis
Pipile cumanensis

tamari

abixakor

genus Tinamus and
Crypturellus

several species
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CHAPTER 3

8JRUI POPULATION STRUCTURE AND SOCIAL ORGANIZATION

3.1 Introduction:

As pointed out by Eder (1987: 103), "...a central measure of
adaptation is the ability of a population to persist...to

reproduce itself in numbers equal to or exceeding the rate of
mortality". As such, studies on the demographic structure of

human populations have a great potential for yielding important
clues as to the composition, rate of change, and future
challenges to be met by these populations. Moreover, certain

demographic indices can also be helpful in evaluating their
health status. For instance, the infant mortality rate is often
used by epidemiologists to assess the health conditions in a
population [Puffer and Serrano 1973]. This is because the

survival chances of infants (i.e., children under one year of
age) are very sensitive to various environmental and
sociocultural factors such as nutrition, sanitation, infectious

diseases, parental care, and weaning practices, among others.
With the ongoing process of rapid change taking place in
Amazonian native societies in general, and the Surui in

particular, information drawn from demographic research assumes

importance in interpreting the effects of different constraints

being exerted upon these populations. In addition, by virtue of
its quantitative nature, demographic analyses allow for useful
cross-cultural comparisons.
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Many contributions to the demography of Amazonian native

societies are available in the literature [cf. Salzano and
Callegari-Jacques 1988: 44-67 for a recent review]. An underlying
characteristic of most studies is the tendency toward studying

'isolated' or 'unacculturated' societies, reflecting a
theoretical orientation toward a.iswering general questions about
human biocultural evolution [e.g., Salzano et al. 1967, Neel and

Chagnon 1968 and Black et al. 1978]. However, most Amerindian
societies in the region do not fall into the category of
'isolated', but are actually experiencing different degrees of

contact with the national society. As a result of the dominant
orientation mentioned above, there has been little interest in

studying the demography of societies with longer histories of
contact.

The works of Ribeiro [1956] and Wagley [1951] are worth

mentioning for their unique contributions to the study of

population dynamics among Brazilian Indian groups undergoing
rapid sociocultural changes. By comparing the age and sex
composition of 13 different groups, Ribeiro's essay provides an
insightful discussion of the impact that depopulation due to

epidemics had on Amerindian social organization. Wagley also
adopts a cross-cultural approach in his analysis of the impact of
depopulation and acculturation on the demographic structure of

two Tupi groups, the Tapirap6 and the Tenetehara. More recently,

studies conducted among different Je-speaking groups have proven
the value of the application of demography to the study of
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adaptation and changes in fertility and mortality among Amazonian
native societies (cf. Flowers [1983] among the Xavante and Werner
*1983] among the Mekranoti-Kayap6).
The demographic characteristics of the Surui population

which will be examined in this chapter represent data from all

ten villages which have already been described in Chapter 2. It
should be noted that a major limitation of demographic studies in
small scale groups such as the Surui is the lack of longitudinal
data on vital statistics. This imposes serious limitations to a

diachronic analysis of the population's dynamics and allows for
few predictions. Even reliable cross-sectional data is scarce
since age estimations are not consistent, there is little
information on cultural methods of contraception, and most census

data is published in aggregated form, thus not allowing for the
visualization of the sex and age composition of a population. The

formulas used in the computation of the various demographic
indicators can be found in Appendix 3.

The earliest population estimates for the Surui vary between

a low of 500 [Chiappino 1975] to a high of 1200 individuals

[Puttkamer 1971]. At this time, the Surui were living in two

separate, but nearby villages, both at about 2-3 days walking
distance from FUNAI's 'pacification' outpost located by the Sete
de Setembro River.

These first population estimates available for the Surui
should be viewed with care since at the time of contact, the

group was not readily differentiated from other neighboring Tupisocieties such as the B6ca-Preta, Zor6 and Cinta-Larga. For
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instance, Puttkamer [1971] refers to 'Cinta-Larga' in his report
about Indian 'pacification' when he was actually documenting the
Surui as we now know them. Information on the geographic location

and etnnic identification of these groups given by Malcher

[1964], Kietzman [1967] and Ribeiro [1967] must be accepted with
caution. This early difficulty in defining the 'ethnic
boundaries' between the various Tupl-Monde speaking groups of the

Aripuana area probably led to an inflation of population
estimates as non-Surul villages seen from the air could have been
erroneously counted as Surui.

Clearly, 'pacification' for the Surui proved catastrophic,
as it provoked extensive depopulation. A succession of epidemics
caused by measles, tuberculosis and flu accounted for very high

fatality rates leading to a total mortality of the original
population on the order of 75% (Meireles 1984: 105). Chiappino
(1975) , a Red Cross physician who stayed with the Surui for

approximately six months during the 1972 epidemics, recorded up
to two deaths per week with an overall figure of 45% mortality
(1975: 9). This author also reported that about 60% of the

population was infected with tuberculosis (Chiappino 1975: 26)
and estimated that the overall mortality rate would have been
even greater if deaths taking place in the forest had been
included in the estimates.

By talking with different Surui informants, one can get a

sense of the impact of this depopulation as the Surui readily,
and with emotion, describe the chaos that prevailed in the
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villages during these epidemics, when many relatives died of
causes totally unknown to them. As I was once told by a Surui

man, when the epidemic struck his village, he and his close
family fled to the forest carrying whatever they could in an
attempt to escape from the mysterious death. Another informant,

who was a little boy at the time, reported that everybody was
coughing so loudly in the longhouses that he barely managed to
sleep at night. Moreover, there was no one available to fetch

firewood for him in order to warm up his hammock at night since
both his parents died early in the epidemic.

In societies with limited capacity of storing food and other

goods (e.g. firewood), widespread epidemics might seriously
compromise the regular provisioning of basic services (e.g.,
garden products, water, firewood, etc.). In this regard, it has

been pointed out by different authors that the social disruption
observed among Amerindian groups during epidemics is largely
responsible for a great number of deaths —

reflected in the high

mortality observed particularly in the more dependent and
susceptible younger and older age cohorts [cf. Ribeiro 1956,
Centerwall 1968, Neel et al. 1970 and Coimbra 1987a].

Although mortality by the time of contact was indeed high,

it is likely that the Surui had already experienced wide

population fluctuations for a relatively long period. In part,
this was due to the pattern of intertribal warfare which

prevailed in the region until recent years (cf. Chapter 1). In
addition, conflicts with Brazilians (e.g., rubber tappers and

prospectors) were certainly not insignificant in raising death
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rates, sintfe one can easily record from the Surui as well as from

old rubber tappers from nearby towns, stories of violent
encounters resulting in deaths for both sides.

As I have detailed in Chapter 1, this history of conflicts
can be traced back to the beginning of the century when

exploitation of wild rubber ("seringais") became established in
the region. By comparing the current distribution of Tupispeaking groups located in southeastern Ronddnia and northwestern
Mato Grosso with early reports and ethnographic maps [cf., for

instance, Roquete-Pinto 1935 and IBGE 1981], one gets impressed

by the number of villages and/or whole ethnic groups that barely

managed to survive into the mid-2Oth century. In this regard,

Ribeiro points out that "... in the area between the telegraphic
line opened by the Rondon Commission from 1907 to 1913 and the
course of the Guapore river, approximately 18 tribes became

extinct within a few years" [1967: 97].
Such high mortality levels reflect the violence which marked
the contacts between Indian groups in the region and social

agents of Brazilian society (e.g. rubber tappers, hunters,
Brazil-nut collectors) early in this century. Besides direct
killings, that certainly accounted for many deaths among the

Indians, epidemics caused by introduced pathogens (e.g. measles

and tuberculosis) were also affecting these populations long

before pacification with FUNAI's teams in the late '60s and early
'70s (cf. Caspar [1957] for a unique account of the impact of
measles epidemics on the Tupari as a result of contact with
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rubber tappers). In his visit to the Tupi-Kawahib, Levi-Strauss
[1961: 340-41] describes his arrival to what he considered to be

an isolated group at the time. To his surprise, he found only 13
individuals, including 2 with a form of paralysis resembling
poliomyelitis sequelae, reflecting the presence of an introduced
disease.

In this regard, Posey [1987] points out that anthropologists
are commonly led to assume that censuses taken at 'initial

contact' are representative of societies unaffected by European
influence, thereby ignoring the various ways through which
foreign trade items and diseases can anticipate 'face-to-face

contact' [1987: 149]. Within this context, one can conclude that
by the time of pacification, it is likely that the Surui were
already experiencing wide population fluctuations due to warfare

(both inter-tribal and with Brazilian settlers) and epidemics,
thus being forced into frequent relocations and rearrangements of

their villages. As such, there will be no attempt on my part to

present a demographic picture, even if hypothetical, of 'precontact' Surui since I believe that their contact with national

society dates much earlier than when they first met FUNAI's

pacification team in the late 1960s. Therefore, even the earliest
census data available does not reflect the 'pre-contact'
situation.

3.2 General Considerations on Surui Demographic Data:

For the purposes of this analysis, the 'core' Surui

population (i.e., comprising the 'pure' Surui only) is analyzed
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separately from the total Surui population (i.e., including all
non-Surul individuals living among the group). The reason for

making this distinction between core and total Surui population
is in order to minimize possible confounding factors, especially

immigration, when analyzing the demographic trends of the group,

particularly fertility and mortality, and to see if marrying out
is aiding them to adapt in some way.

At different periods, a variable number of Cinta-Larga,
Karitiana, Pakaanbva and Nambikwara Indians, besides Brazilian

spouses more recently, have lived among the group. A total of 12
Cinta-Larga and Karitiana women were married to the Surui by

1988, while only one Cinta-Larga man was married into the group.
Most immigrants are women who marry Surui men, and who,

eventually, also bring their children from previous marriages and
even their young siblings. Therefore, my distinction between
'core' and "total' Surui population does not carry the same
connotation as in Eder's recent case-study on the Batak,

according to which this distinction was made in "...an attempt to
distinguish... physical from cultural extinction" [Edcr 1987:
103]. At least among the Surui, I have no indication that
intermarriage is leading to cultural extinction, but rather is

representing an adaptive strategy to cope with an imbalanced
population structure marked by a lack of women. As we shall see

in more detail, starting in 1986-87, Surui men began taking
Brazilian women for their wives.

Surui individuals not living at the Reservation on a
permanent basis were not considered in the construction of the
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population pyramids.

However, it should be noted that these

rumbers fluctuate a lot and it is very difficult to keep track of
everyone that leaves and returns to live in the Reservation. This

r&comes a particular problem among the young and single men who

are increasingly aware of new ways of earning some income outside

the Reservation and even of finding a wife. They are constantly
travelirg outside to seek medical treatment, attend school or go

shopping. These are usually convincing arguments to justify
taking rides in FUNAI vehicles or a long-term stay over the "Casa
do Indie" in the? town of Riozinho. Such trips can last from just
a few days to a couple of months, or even years, depending on

vhat they find. The places most visited are the nearby towns of
Cacoal end Riozinho (see Figure 1.1) where these young men are
often seen hanging around FUNAI's "Casa do Indio" in Riozinho, or

in the streets of Cacoal visiting stores, bars and looking for a
"namorada" (girl-friend), as they say. In 1987-1988 there were

only three Surui females outside of the Reservation: one married
to a Cinta-Larga man living at the "14 de Abril" Indian Post and

two girls adopted by non-Indian families. The remaining were
males, Eost young adults and very dispersed. For instance, one
was studying in Cuiaba, five were studying in Riozinho, three
were hired as FUNAI employees working at the Urueuwauwau

Attraction Post, and two other individuals, married to Karitiana

women, were spending the season at the Karitiana Indian Post with
their wives's relatives.

One of the first problems faced by the ethnographer when
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attempting to carry out a population census in an illiterate or

pre-literate society is the estimation of ages. Initially, I used
FUNAI's birth registers when available. However, this source of

data had to be used with great care because of its suspect
reliability. Even though every Indian birth in the area of a
given Post is supposed to be registered in these books by the
local FUNAI employee in charge, this does not always take place.

Only a handful of employees that I met would take the time to
fill out these registers systematically with every birth. The
majority of FUNAI personnel either did not know about the
registers, did not give importance to the task or were barely
literate themselves. Sometimes a new Post chief decides to update

the registers (usually under the pressure of having to turn in a

report to local FUNAI's headquarters) and fills out pages and

pages guessing the birth date, affiliation, and even the time of
the birth. In these cases I considered that, for the purposes of
my research, guessing the ages myself, using a consistent age
determination procedure would be more accurate. Even more

deficient in regard to the quality of data are the books for

registering deaths and marriages, also available at every FUNAI
outpost (not seldom these are totally blank). Therefore, a

critical use of demographic data from FUNAI's official

registration books was necessary.
Other sources of data are reports and publications made

available by missionaries and researchers who have worked among
the Surui at different periods. The earliest census available for

the group was undertaken in 1974 by Summer Institute of
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Linguistics missionaries [Bontkes and Bontkes n/d]. Lutheran
missionaries undertook a census in 1979 [Altman and Zwetsch 1980:

98-108] and Mindlin carried out population censuses in 1979,
1980, 1981, and 1982 [Mindlin 1985:161-164]. I consider these
materials to be reasonably reliable and their age estimates for

the Surui are consistent with my own. The only problem with the
1974 census is that it does not cover the whole population, but

only those individuals living in the village near the Sete de
Setembro Post. During these early years after contact, not all

Surui villages were receptive to and/or interested in moving into
the area set aside ("interditada") by FUNAI to become the
Reservation. One of these groups (now living at the Linha 14

village) did not come into the demarcated area until 1976-77 and,
therefore, was not accounted for in the Summer Institute of

Linguistics's

1974 population census (it probably numbered from

8 1 to 90 persons at the time). Notwithstanding, I considered the
Simmer Institute of Linguistics's census to be a representative

simple of the Surui as a whole and, therefore, illustrative of
the actual age and sex composition at the time.

During my own population censuses (1981, 1987, 1988), ages

were primarily estimated according to general physical appearance

(e.g., height, head size, etc.), marital status, number of

offsprings, and birth order of siblings. In many instances,
important events and references to the seasons of the year were

helpful in the estimation of ages, especially for small children.
Surui calendar is divided into two major seasons —
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"qaomv" (the

dry season) and "lolbi" (the rainy season). By knowing in which
season the child was born, one can have some idea to the

corresponding months in our calendar. Among the historical events
useful in estimating ages, particularly for the adults, time of
the first contacts with FUNAI (1969), the early epidemics (1972-

1974), the last killing of Surui by Zord warriors (1977-78), the
death of important individuals of the group (various years), and

the expelling of invading colonists from the Reservation (198283) are among the most important of these events.
The estimation of ages among adults presented more
difficulties than the estimation for children. For them,

estimating ages by comparing the birth order of siblings was
attempted. However, due to high mortality, in many cases the age

gap between two siblings was so wide that placing them in a
certain order did not prove very helpful in making estimates.
Among the women, inquires into topics such as time of menopause

rarely provided reliable answers. Most often, my female
informants would laugh and make jokes rather than providing the
information I wanted. On the other hand, male informants with

whom I managed to carry on more open conversations on different
topics never showed any interest in discussing such issues as

these were considered purely 'women's affairs'. Surui women

usually start having children early in their reproductive lives

and, at least today, it is reasonable to assume a two year

interval between each child as the norm. Therefore, computing the
total number of children a woman has allows for a reasonable age
estimation for the mother. Of course this method does not work
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with the men, especially among those who have more than one wife.
In addition, many male individuals have children born from

extramarital affairs living in different villages. Therefore,
attempts at estimating men's ages the same way as described above

f ar the women was often misleading. For the estimation of ages
anong males, I had to rely mostly on historical events, some of
which were noted earlier.

If obtaining demographic information about the living is
already a complicated task, getting data about the dead can
become very touchy as the Surui strongly taboo any reference,

particularly to the names, of dead relatives. This problem is not
a peculiarity of the Surui since similar behavior have been

observed among other Amazonian groups, such as the Yanomamo
[Chagnon 1983] and the Gaviao [Moore 1984] from Rondonia. This

imposes serious limitations to the analysis of topics such as

mortality and reproductive histories.

3.2 Surui Demographic Parameters:

Figure 3.1 presents a population pyramid based upon age and
sex for the Surui in 1974 (see also Table 3.1). A striking

feature of the pyramid is the reduced number of individuals in

the age cohort 0-4 and of adults in the age cohorts older than

35-40 years, especially of females.

This unusual pyramid shape,

having a narrow base rather than the expected broad base, as
observed for other Amazonian native populations, is indicative

that the population is not replacing itself, therefore running
the risk of becoming extinct if maintained for an extended
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period.

These figures are very illustrative of the extensive
depopulation that has occurred in recent years due to epidemic
diseases. From a total estimate of 500 - 1200 persons in 1969-70,

approximately 200 Surui had survived to 1974. By 1979 (Figure
3.2), a clear indication that the population was back to

reproducing in sufficient numbers to avoid extinction could still
not be concluded from the pyramid's shape.

Besides high mortality rates

in

general, and

in the 0-4

age cohort in particular, such a narrow population base can also
indicate diminished overall fertility. Ethnographic examples from

other Tupi groups in the Amazon —
the Asurini [Muller 1984-85] —

the Tapirap6 [Wagley 1951] and

illustrate how traditional

methods of population control (e.g., abortion and infanticide)

can place whole societies at risk of extinction when maintained
under conditions of widespread epidemics and high mortality

rates. In addition, a lesser interest in self-reproduction has
been observed under conditions of fear and uncertainty, thus

compromising the survival of the group as a biological
population.

Even though I have no conclusive proof of abortion and
infanticide being carried out among the Surui on a regular basis
at the time of 'pacification', ethnographic accounts of other
South American lowland societies are indicative of their

widespread distribution in the region [cf. Neel 1970, Chagnon

1974, and P6rez-Dias and Salzano 1978]. In addition, during my
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first fieldtrip (1979-1980), infanticide was attempted (but
hindered by the FUNAI local health attendant) on triplet baby
girls immediately after being delivered. In relation to abortion

among the Surui, there is one report in the literature by Bontkes
and Merrifield [1985: 8] regarding a pregnant young woman bearing
a child from an incestuous affair. These accounts indicate that

abortion and infanticide were likely practices among the Surui at
least on occasion.

In attempting to explain the narrow-based population

pyramids for 1974 and 1979 (Figures 3.1 and 3.2), one should keep
in mind the possible implication of tuberculosis on overall

fertility. Up to 60% of the population was infected according to

Chiappino's report [1975] during the epidemic in the early 1970s.
Tuberculosis may have had a twofold impact. First, the high
fatality rates which affected young children in particular,

partially, explains the lack of subjects in the 0-4 age cohort.

Secondly, tuberculosis can have a direct effect on fertility.
This is particularly serious in the case of genital tuberculosis

which, according to McFalls and McFalls [1984: 77], might lead to

subfecurdity by: a) coital inability, b) conceptive failure,
and/or c) pregnancy loss.

During the Surui epidemics, cases of extra-pulmonary
tuberculosis were reported (such as ganglionar tuberculosis and

tuberculous meningitis). Unfortunately, precise data on the

prevalerce of the different clinical forms of the disease are not
available from FUNAI's local administrative offices, thus not

allowing the computation of specific cases of genital
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tuberculosis. However, the spread of the bacilli through the

lymphatic system into the pelvic and genital areas

resulting

from a primary pulmonary infection is not unusual, although
difficult to diagnose. As a matter of fact, Halbrecht [1956] has

pointed out that genital infection is often latent and, in areas
♦-•here

tuberculosis is endemic (and among the Sural it was

epidemic at this time), the disease has been implicated as a
major cause of sterility and subfecundity [cf. Halbrecht 1956,
Snaith and Barns 1962, Greenberg 1979, Muir and Belsey 1980, and
McFalls and McFalls 1984]. Even when the genitals are not

directly involved, decreased libido and sexual potency due to
shortness of breadth and prostration can be observed in the
tuberculous patient [Feldman 1977: 29]. Moreover, Zellweger

[1974] noted that some drugs used in the treatment of
tuberculosis can adversely affect the fetus. Among other

Amazonian societies, Peters [1980] also called attention for the
effect of tuberculosis upon fertility, in discussing the
population structure of the Yanomama.
In addition to these causes for the relatively small number
of individuals in the younger age cohorts in 1974 and 1979 (i.e.,

high infant and child mortality due to measles, pneumonia and

other infectious diseases, along with the maintenance of cultural

mechanisms for population control), psychological trauma brought
on by the deaths of so many family members, the relocation of the
village to the proximity of FUNAI's assistance Post and the
invasion of the area by colonists, cannot be discarded as a
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possible cause for lowered fertility rate. In this regard,
Earrell [1981] calls attention to the impact of post-contact
psychological stresses on fertility. By the same token, Netter
and Lambert [1981] point out that life style changes associated
with drastic environmental circumstances can influence the

menstrual cycle. To this point, the authors observe that the

"...death of a beloved person, fear, and displacement might lead
to amencrrhoea mimicking menopause" [Netter and Lambert 1981:
119], thus demonstrating the importance of emotional factors on

fertility*.
In order to access the overall fertility pattern of the
Surui, the child-woman ratio (CWR) was chosen because it has the
advantage of not depending on birth registers for its

computation. Therefore, the child-woman ratio is a particularly

useful Treasure to be considered by anthropologists attempting to
draw a general demographic picture of populations from which no

data is available in archives and/or registers. As noted by
Palmore and Gardner [1983: 104], the CWR corresponds closely with
the actual crude birth rate, the general fertility rate, and the

total fertility rate, with Pearson correlations of, respectively,
0.961, 0.975 and 0.970. Notwithstanding its advantages, one
should be aware that the CWR tends to underestimate fertility by

only including survivals of births taken place during the last
five years.

In 1974 and 1979, the CWR among the Surui was, respectively,

543.5 and 854.2 per 1,000 women. The CWR computed for the Surui

population in 1974 (543.5) is below or close to other lowland
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groups such as the Xavante (CWR= 1307.7), the Yanomamo (CWR=

801.6) and the Kaxinawa (CWR" 1135.0)

(calculations of these

rates were based on original data presented by Flowers [1983],

Neel and Weiss [1975] and Johnston et al. [1969], respectively).
The subsequent two censuses obtained from the Surui (see Figures
3.3 and 3.4, and Table 3.2) point toward an increase in the CWR.
When compared to other Amazonian groups such as the Kaxinawa who

have been considered to present the highest fertility ratio (FR)

ever reported in any population (FR* 113.5; CWR- 1135.0 [Johnston
et al. 1969: 35]), the more recent Surui data are even more

striking. Particularly if one looks at the child-woman ratios
computed for 1984 and 1988 (CWR- 1656.7 and 1347.2,

respectively), one can easily conclude that, by any standards,
Surui's CWR is higher than what has been reported in other well

known case studies in anthropological demography [cf. Eaton and

Mayer 1950 among the Hutterites (CWR- 963.0); Roberts 1956 ascng
the Dinka (CWR- 780.0) and Jones 1956 among the Papago (CWR517.0)].

Such elevated child-woman ratios can be depicted from the
population pyramids constructed for the years 1984 and 1988
(Figures 3.3 and 3.4), where it can be observed a wide base with

a relatively higher number of individuals in the 0-4 age
cohort. These figures, which indicate that 31.0% and 24.2% of the

total population, respectively in 1984 and 1988, is comprised by

this age group, contrast with 1974 and 1979, when only 14.7% and
16.4%, respectively, of the population was found in the 0-4
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cohort. The computed median ages show a young population,
sjggesting rapid growth. For instance, the median age for 1988 is

11.7 years, thus indicating that half of the Surui population is
yDunger than 10 years of age and the other half older.

The population growth rate for the Surui proved to be very
high, supporting the longitudinal increase observed for the CWR.

Ia the period comprised between 1979 and 1984, the growth rate
was in the order of 5.6%, with no significant change observed
between 1984 and 1988, when the growth rate was 5.4 %• This is an

unusually high growth rate if one compares the Surui's with the

Brazilian growth rate of 2.1 for 1987 [United Nations 1986: 234].

Following this trend, it can be predicted that the doubling time
for the Surui population is of approximately 14 years. From the

computation of Surui growth rates, it is clear that the group is
on the road toward rapid population growth, thus demonstrating
the resilience of Surui society in managing to overcome the

threat of biological extinction following the first years of
contact.

A contributing factor for the increase in child-woman ratios

across the years can be a decreasing infant and child mortality.
As a matter of fact, this period of rapid population growth
coincides with the intensification of more systematic vaccination

campaigns among the Surui (see Chapter 4). There is no doubt that
this measure alone can, in some contexts at least, significantly

reduce xcortality rates in the 0-4 age cohort which is the most
susceptible group to viral infections such as measles.
Unfortunately, there are no good records of infant and child
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mortality at FUNAI's local administration office in order to

assess the impact of these preventive measures on the group's
population structure. In addition, the improvement of roads

leading to the Reservation, the paving of the BR-364 highway and
the acquisition of new vehicles by the administration of the

Aripuana Park facilitated transportation between Surulland and
the nearest town where better medical facilities are available.

Therefore, children with malaria, pneumonia, and other life

threatening acute diseases can be more promptly taken to a
hospital now than in the recent past.

The relatively small number of women in the age groups over
30 years (see Tables 3.1 and 3.2) can also be a factor in

accounting for the increase in CWR over time. This picture is

indicative of the high levels of mortality and relatively short
life expectancy which seems characteristic of the Surui

population as a whole, and of the women in particular. In

addition, even though age estimations were consciously made, I
cannot rule out a possible bias in estimating ages of women,

probably due to a tendency of 'age heaping', i.e., "...a tendency

to ascribe prepubescent females to the 'older than 15' category
and older women with infants to the 'under 30' category"
[Swedlund and Armelagos 1976: 12].

A direct outcome of high growth rates in a population is an
increase in the dependency ratio. The ratio of consumers to

producers among the Surui was 118.0 in 1974, 82.7 in 1979, 98.3

in 1984 and 118.5 in 1988. Except for the lower ratio computed
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for 1979, which might indicate population fluctuation, these

numbers point to an increasing ratio of consumers to dependents,
indicating that today, for every one hundred Surui contributors,
tnere are approximately 120 dependents.
Comparatively high dependency ratios have also been observed

among other Amazonian groups such as the Yanomamo, where every
one hundred adults must care for 122 dependents [Chagnon 1974,

and Neel and Weiss 1975]. However, contrary to the Yanomamo at

the time of these studies, who had extensive gardens and
reasonably large food supplies [cf. Chagnon and Hames 1979 and
Lizot 1980], the Surui situation is less favorable. This increase

in dependency ratio (which is reflecting the high population
growth rate) was not followed by a proportional increase in the

Sirul's capacity to obtain and store food. On the contrary, as
described in Chapter 2, this capacity has decreased in the recent

years, with serious consequences on the nutritional status of
children (see Chapter 4).

In addition to mortality and fertility, some other factors

that ought to be taken into account in order to understand the

present configuration of the Surui's population structure is the
curtailment of various cultural methods of population control.

Traditionally, the new mother and her husband were subject to

strict post-partum regulations which included, among other

things, a special diet and sexual abstinence for both of them.
The couvade, i.e., the extension of post-partum taboos to the

man, is a characteristic institution found in several Tupi
societies. It rules that the new father should not engage in
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sexual intercourse with any woman, not even his other wives if he

is polygamous. At an emic level, it is argued by Surui informants
that-the breaking of the couvade by the man could seriously

compromise the health and the life of the newborn, due to
contamination of milk by semen.

At present, the practice of the couvade is seldom observed
among Surui men. The new father no longer stays with his wife and
newborn at the little house he builds for the delivery at the
outskirts of the village. He only visits them instead of staying
with them.

Most men I observed did not follow the special diet

prescribed and I doubt that they are concerned with adhering to

any kind of restriction in their sexual activities or that they
avoid extra-marital affairs. Indeed, according to a Surui
informant who was himself a new father when we last met, the

reason why so many young Surui children are dying early is
because their fathers are 'going around with women' ("mexendo com

mulher" as he told me in Portuguese) too soon after their
children's birth.

Another Surui man made similar comments in

attempting to explain why so many children die early. According
to him, a man is not supposed to engage in sexual intercourse

before his child is crawling or, even better, walking. By the

same token, this informant recognized that most men are breaking
this rule nowadays and, according to him, the high number of

infant deaths observed would be reflecting changes in the sexual
behavior of Surui men.

Besides the impact on fertility, the discontinuation of the
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couvade can affect the survival of the children as well. As it

has been argued by Whiting [1964], a possible adaptive aspect of
the couvade in societies that draw a significant proportion of
their diet from root crops, such as Amazonian Amerindians, would
be to ensure that the nursing mother would have only one baby to

nirse at a time, and therefore would have enough protein for
both. Carr-Sounders [1922] pointed to the importance of
postpartum abstinence in the spacing of births in more mobile
societies such as the Surui, since it would be more difficult to
transport more than one small child at a time.

A number of herbal medicines for controlling fertility were
pointed out by different informants in the course of

ethnobotanical studies I conducted among the Surui (cf. Coimbra
1380 and Coimbra 1985c). In relation to the herbal medicines

intended to keep a woman from having children, the Surui say that
this is something only an old woman would take. Young women seem

mach more interested in herbs and/or charms perceived as

enhancing one's fertility and milk production.
To bear many children and produce plenty of milk are
indicative of a healthy woman and is generally admired. A popular

charm to help a woman become pregnant is the inflorescence of
"manum-a" ("mamua"= baby), a Zingiberaceae (genus Costusl that

grows in low clumps often found in areas of secondary vegetation
around the villages (Coimbra 1985c: 50) . It is a bright red/

orange inflorescence with a suggestive phallic shape which, if
touched by a woman, causes her to become pregnant. To make it
more effective, the prospective wishing mother should take one
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inflorescence and sleep with it in her hammock. When groups of
girls play in the forest, they tease each other by pushing one
another against the wmamua-aw flowers.

Traditionally, since milk production is highly valued and
Surui children tend to nurse for a considerably long period
(its not unusual to see a 2-3 year old child suckling
on the mother's breast), this might be an important behavioral
variable which, even though not recognized as such at an emic

level, has an effect on fertility by reducing fecundity.
Different authors have called attention for the possible

relationship between the duration and frequency of nursing and
birth spacing among non-Western societies [Konner and Worthman
1980. Nag 1980 and Harrel 1981]. Today, however, breast-feeding

time seems to be getting shorter and the adoption of baby bottles
is becoming increasingly fashionable among Surui mothers.
Therefore, although difficult to measure, one cannot rule

out the possible demographic implications of the breaking of the
couvade and decreased breast-feeding time in contributing to

increase the overall fertility of the group. In this regard, Nag
[1980] point to a decrease in incidence and duration in breast

feeding and to a decline in the practice of postpartum abstinence

as major factors in accounting for earlier resumption of

ovulation and menstruation during the postpartum period, thus
leading to increase in fertility.

The increase in the dependency ratio following the higher
fertility rates can be negatively associated with child health
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and survival. Surui mothers today are having to care for and feed

for more small children than they had to in previous years, while

tney are lacking adequate food supplies.
According to Dickeman [1975], infanticide is a worldwide
generalized phenomena according to which infants are either

directly killed, neglected and/or exposed to situations in which
the likelihood of death is almost certain. As I have mentioned in

previous paragraphs, there is no direct evidence that overt
infanticide is being practiced among the Surui. However, as
Johansson [1984: 463] points out, infanticide would comprise a
broader set of related phenomena extending beyond infancy into

adulthood, particularly in societies where one observes excess
female mortality. Johansson's assertion is, in part, based on

Preston's [1976] analysis of mortality drawn from data available
for 140 national populations.

According to Preston, excess

female mortality in all ages reflects social and economic

discrimination against girls, particularly in agricultural
societies where women would tend to be most devalued.

Following the current trend in human biology and demography,

one would expect that, all things being equal, beys would die at

a higher rate than girls. According to Stolnitz, females would
have a "natural survival advantage over males", and higher female
death retcs should be observed only during the reproductive years

as a result of risks associated with pregnancy and childbirth

[Stolnitz 1956: 32]. For Stini [1975, 1982] this differential
mortality by sex would be reflecting a selection in favor of
women, conferring them a larger buffering capacity against
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environmental odds, therefore enhancing the chances of a
successful pregnancy and lactation period. Notwithstanding,

Stlnson [1985] points out that the preferential treatment given
to boys observed in various societies stands as a major
confounding factor in testing the validity of the above mentioned
hypothesis.

The data derived from the population pyramids presented for
the Surui indicate a larger proportion of males in the younger
age groups and this tendency, in general, also holds into

adulthood.

In Amazonia, a similar picture is derived from

Chagnon's [1974], and Neel and Weiss's [1975] study of Yanomamo

demographic structure. The population data presented by these

authors were indicative of excess female mortality, particularly
in the 0-4 age cohort. Chagnon attributed this pattern to the
practice of infanticide which, among the Yanomamo, tended to
select against females, as males were favored as future warriors
[Chagnon 1974].

However, as pointed out by Dickeman [1975],

underinvestiment is much more frequent than the direct killing of

a child and, following Scrimshaw [1983: 716], it comprises
"...any combination of medical, nutritional, physical or

emotional neglect of an infant or young child in comparison to
other children in the family".

In this regard, there are

ethnographic evidences which suggest that excess female mortality
among the Surui might be derived from differential parental

investment. Through conversation with various male informants, a
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clear cut preference for boys was expressed in all instances.

Taking into consideration Dickeman's and Scrimshaw's
concepts of underinvestiment outlined in the previous paragraph,
and based in my field experience among the group, I would put
forward that the Surui would tend to favor males as opposed to

females, a situation that would be reflected, for instance, in a

higher investment in terms of providing medical resources, in the
event the child is a boy. The provisioning of differential health

care alone could be responsible for excessive female mortality.
In addition to the overt preference for males, Surui women

are likely to be in a situation in which they end up receiving
less medical attention. A case in point is the tuberculosis

epidemic of the seventies among the Surui. By tabulating the
number of days of treatment missed, based on FUNAI schedule of
treatment sheets, I observed that women seemed to have missed

more days, than men, not rarely more than 150 days. In a society
in which women are responsible for the provisioning of food that
has to be collected from the gardens on an everyday basis, it is

likely tnat their schedule of work would not fit with the work
schedule of FUNAI health attendants, thus accounting for the

large number of treatment days they missed. Men, on the other
hand, did not have to go hunting everyday and therefore could

stay at rest and take their medication more regularly. The

implications of missing so many days could be a plausible

explanation for the excess female mortality observed in the early

years of Surui contact with national society.
In terms of average for the nine years herein considered
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(1979-1987), the crude death rate (CDR) for the Surui was 25.6

deaths per 1,000 individuals. Unfortunately, the quality of the
data does not allow for calculation of the age-specific death

rates. Even though aware of the fact that the age composition of

the population influences the interpretation of the CDR, the age
standardization of the CDR was not computed in face of the lack

of reliable age-specific information for most of the data.
Notwithstanding, considering that the Surui constitute a young
population, it is assumed that the younger age cohorts account
for most of the deaths.

In this regard, the available mortality data indicate that

the Surui have very high infant mortality ratios, averaging 232.2
per 1,000 live births in the period considered. In other words,

approximately 23% of Surui children die within their first year

of life. Even though this picture is not very different from the
IMR calculated for other Amerindian groups such as the Xavante

(242 per 1,000 births [Flowers 1983]), it is extremely high if we
consider national and world standards. For instance, the IMR for

Brazil in 1983 was 70.6, while other developing countries such as

Bolivia and Peru had, for the same year, IMR of 124.4 and 140.6,
respectively [United Nations 1988: 306].
Since child deaths in the first year of life do not tend to

be equally distributed, it is appropriate to break this rate by
at least two categories, i.e., neonatal mortality rate and

postneonatal mortality rate. The average neonatal mortality rate

computed for the Surui is 97.8 per 1,000 births and the average
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postneonatal mortality rate is 113.0 per 1,000 births. The former
ratio is an indicator of death causes attributed to trauma at

birth, congenital malformations, prematurity and other causes of
this sort, while the postneonatal mortality rate is more
sensitive to environmental causes such as parental care,

infections, and malnutrition. Even though both ratios are

considerably high for the Surui, the higher postneonatal
mortality ratio suggest that environmental, and thus mostly

preventable, causes account for most of the infant mortality
ntio.

Summing up the major demographic findings in this study, a
series of generalizations can be made. In regard to measures of

fertility, the Surui child-woman ratio experienced a rapid rise
ii the '30s, actually surpassing CWR records such as the

Kashinawa [cf. Johnston et al. 1969]. Since the CWR only accounts
for survivors, it is difficult to sort out precisely which

component is being more responsible for the increase observed in
this ratio —

if increased fertility or decreased mortality. It

is more likely that both factors are playing a role in the
delineation of the picture.

In regard to fertility, it was pointed out that the
reduction in breast-feeding time and the curtailment of the

couvade might have an effect on fertility levels, probably

increasing it. However, the available data was not sufficient to
assert the actual impact of this cultural change on Surui
fertility.

A decrease in infant mortality due to the implementation of
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basic preventive medicine measures such as vaccination should be

considered in accounting for the rapid population growth. Indeed,
infant deaths due to poliomyelitis, measles and diphteria, for

instance, are much more rare among the Surui today, thus
indicating the effect of medical technology in reducing infant
mortality. In this regard, the demographic trend observed among

the Surui does not differ from other less developed regions of
the world where high fertility and high mortality occur together.
Medical technology alone reduces mortality to a certain level,
although it does little to improve the situation of diseases
associated with the environment, such as diarrhea and

malnutrition, as these reflect the general low standards of

living of the group. The average infant mortality of 232.2
computed for the period between 1984 and 1988 reflect this

picture. The pyramids presented in Figures 3.1 to 3.4 also
illustrate the very reduced life expectancy, with a considerable

number of individuals in the population dying before the
completion of 40 years of age.

In practical terms, such increase in fertility indicators

and growth rate is paralleled in an increase in dependency ratio
(126.8 In 1988). Such high rate of consumers to producers is

certainly exerting pressure for resources in a period in which
the group is not in conditions to respond properly to the

increased demand. In other words, the shift to cash crops and
other cash-oriented activities such as timbering led to an

overall decrease in local food production reflected in the high
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prevalence rates of malnutrition (cf. Chapter 4).

3.2

Social Organization:

In this section I shall present the basic parameters upon
which Surui society is organized. The coverage of this issue is
of importance since I believe that knowing about the basic

principles of social relationships and the functioning of
institutions allow for a better understanding of the dynamics of
sociocultural change and the overall process of adaptation in
himan societies. Special attention will be given to the
strategies developed by the Surui in order to accommodate these
changes within their social structure. The discussion will also

focus on

individuals as they strive to develop new strategies to

adapt to the new circumstances, "vis a vis" conservative forces
that attempt to keep the system together.

More specifically, this section will deal with Surui

marriage practices and how they are changing in order to adapt in
the face of the novel demographic and socioeconomic

circumstances. I will also present a general description of what
I consider to be fundamental aspects of the social organization

of the group, i.e., the four patrilineal clans and how they
relate to the marriage system.

As has been widely documented in native Amazonia, extensive

depopulation such as that observed among the Surui brings about

changes in different spheres of the social and biological realms
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of these societies. As pointed out by Chagnon and Melancon [1983:
54] in their analysis of a flu epidemic among the Yanomama, the
alterations most likely to take place are in the genetic
composition of the group, ceremonial and political activities,

social organization and marriage practices. Since marriage is

closely related to kinship and the establishment of alliances
between groups, one can easily understand why marriage practices
can be so profoundly affected as differential depopulation
provokes, among other things, a sex imbalance in the group. In
this section I will present and discuss the strategies adopted by
the Surui in attempting to deal with this situation.
At the individual level, to be married or single among the

Surui is important in determining one's status within the group.
There is a strong expectation that every man should be married
and have children in order to be put in possession of all rights
associated with adulthood. For the Surui, it is not only a matter

of getting married, but rather, that the more wives a man has the
more status one achieves. Older male informants are proud to
enumerate the many wives their ancestors had and the big feasts

they were able to organize. In fact, if a village leader wants to

organize a feast and invite members from other villages, he will
have to rely on the work of close kinswomen, and of his wives in
particular, in order to have all the food and beer he will need

to offer the guests. A single man cannot do this. To be
polygynous is also important because of its return in terms of a

larger number of offspring. An influential leader often manages
to keep many in-laws in the village, therefore broadening his
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sphere cf influence, prestige, and political support. In 1988,

and despite the sex imbalance, the Surui are still polygynous
with a ratio of polygynous marriages to the total number of
carriages of 27%. This number is well above the criteria for

defining the Surui as a polygynous society. According to Murdock
[1949], the presence of 20% of polygynous marriages in a society
defines it as being polygynous. In the Surui case, sororal
polygyny is preferred.

Following Levi-Strauss [1956], the central position of

marriage in tribal societies arises from the pattern of the
division of labor between the sexes. According to this author,

the division roughly assigns to women the task of giving birth

and taking care of children, while men have as their major tasks
hunting and warlike activities [Levi-Strauss 1956: 254]. In this

regard, the Surui do not differ much from other Amazonian native

societies'. Traditionally, Surui men open new gardens, make
handicrafts (e.g., bows, arrows and feather works), hunt, fish,

and do some gathering. Besides being more directly associated
with child care, Surui women do most of the gardening, gathering,

some fishing, weaving, and make baskets and pots. This pattern of

divisior of labor leads to a high level of complementarity of the
activities carried out by the different sexes. For instance, a
single cr widowed Surui man would not be able to have his own

gardens since he would not have a woman to harvest and prepare
the products for him.

However, the importance of marriage among the Surui extends
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beyond the level of division of labor, i.e., it extends beyond

the sphere of household economics and subsistence. Levi-Strauss

himself goes a step further and suggests that another important
function of marriage would be to cement the relationships between

different subgroups, leading to interdependence of extended
families [1956: 278].

Surui social organization is based on a complex network of

kinship bonds and marriage, encompassing four exogamous

patrilineal groups. Preferential marriage rules mother-brother's
(MB) with her sister's daughter (ZD) as first option or,
secondly, bilateral cross-cousins. The marriage between parallel
cousins is considered incestuous, therefore tabooed among the

Surui. The residence pattern is patrilocal. However, temporary

matrilocality is sometimes observed, particularly in cases when a
man does not have enough kinswomen on his side, so that his
wife's female kin can help her out with the newborn and other
daily tasks.

This pattern of oblique marriage (i.e., between individuals
from two generations in the case of MB/ZD marriage) is basically

characterized by a reversed direction in the exchange of women in

alternate generations. As we can depict from the diagram (Figure
3.5), among the Surui the mother's-brother-daughter (MBD) equates
with the sister's-daughter (ZD), this pattern illustrating a case

of preferential alliance with MBD/ZD. Ethnographic evidence drawn

by Bontkes in 1974 confirms this preferential marriage pattern
among the Surui. From a sample of 78 marriages, 53 (67.9%) were
between MB and ZD, and 25 (32.1%) between cross-cousins (21 with
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FZD (84.0%) and 4 with MBD(16.0%))

[Bontkes and Merrifield 1985:

81.

The Surui kinship system has been classified as symmetrical
Dravidian [cf. Bontkes and Merrifield 1985], since it is

associated with symmetrical marriage alliances and an equivalence
in the terminology of afines with consanguineal relatives who can

become an affine when cross-cousins marry. For instance, among
the Surui, a man's brother-in-law is classed with the mother's

brother fwo'onwl, and sister's daughter with the daughter-in-law
("ye-ye") •

However, as Bontkes and Merrifield [1985] pointed out in
their study of Surui kinship, in order to accommodate the
prescribed marriage between the mother's brother and the sister's
daughter, modifications in the 'ideal' Dravidian terminology were
introduced. According to the authors, the system was modified

following two 'skewing' rules which basically comprise the

merging of the father's sister with the father's mother ("mdva"),
and the classification of cross-cousins by the same term

f"mavxan'M , extending its application both to parent and child

generations [Bontkes and Merrifield 1985: 17-21].
As mentioned previously, Surui society is comprised of four

patrilineal descent groups —

Gamep, Gamnir, Makor and Kaban —

wnich I designate as clans. I am aware of the controversy that
sarrounds the definition and usage of the term clan, but I think

it can be applicable to the Surui since these groups fulfill the
three minimum requisites which, according to Melatti [1983: 79],
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define a

clan.

The first requisite states that there should be a rule

according to which every individual ought to be affiliated with
his father's or his mother's clan. Among the Surui, in agreement

with the patrilineal descent system, individuals belong to their
father's clan. The second condition stipulates that the members
of the different groups must show some distinctive characteristic

(such as, for instance, carrying out a special activity, ritual,

etc.) differentiating them from the other groups. Again, among
the Surui, there are dietary prohibitions which apply only to

members of certain clans. In the past, informants say that hair

style as well as the shape and size of penis sheaths identified

clan members. Finally, the third condition which, according to
Melatti [1983] must be fulfilled to define a clan, is that its
members must be aware that they are related to one another by

some rule, of descent, without necessarily having to know all
genealogical links between them. The Surui also fulfill this
condition.

The clans Gamnir and Gamep are named after species of wasps
and the Makor clan, after a bamboo from which the Surui make

arrow heads. It should also be said that, in the past, it is

likely that villages were constituted by members from, basically,
the same patrician. In this regard, Levi-Strauss [1961: 328]
points out that the Tupi-Kawahib 'clans' or 'bands' of this

region usually constituted single villages, practicing exogamy in
an attempt to form alliances with their neighbors.
As to the Kaban clan, it is not clear to me what the name
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means. However, Surui informants (belonging to Kaban as well as
to the other three clans) are unanimous in saying that the Kaban

had its origin from a marriage between a Gamep man and a stolen

Cinta-Larga woman. This is confirmed by Mindlin [1985: 27], who
asserts that the Kaban originated from the marriage with a woman

taken from the Cinta-Larga. It should be noted that, among the
Cinta-Larga, there seems to be a faction called Kaban. However,
due to the lack of studies on Cinta-Larga social organization, I
cannot risk a direct relationship between the Surui clan called

Kaban, and the Cinta-Larga group apparently known by the same
name.

Some Surui informants were able to trace the origin of the
clan to approximately three generations in the past, even

identifying the man (a Gamep clansmember) who brought the CintaLarga woman into the group. This story exemplifies one of the
ambiguities surrounding the positioning of the Kaban within Surui

social structure. In a patrilineal society one would expect that
the children from this union would be classed with the father's

clan (i.e., Gamep). Instead, the marriage gave rise to a new
patrilineal group.

For Bontkes and Merrifield [1985] and Mindlin [1985],

marriages are possible either within or between members of the
different clans. My data shows, on the contrary, that only five

(7.8%) of a total of 64 marriages analyzed were, apparently,
within the same clan. I say 'apparently' because the clan
affiliation of some of these individuals is dubious. For
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instance, in the only case of Gamnir x Gamnir marriage that I
have registered, all of the wife's brothers are Makor and,

therefore, she could not be simply Gamnir. Another example is one
marriage involving Gamep spouses. In this case, both wives are

sisters and their father is Kaban, therefore they should be Kaban

too. In relation to the three cases of Kciban x Kaban marriages
there is also some degree of ambiguity in the clan affiliation of
one of the spouses, usually indicating some overlap between Kaban
and Gamep. Therefore, a closer scrutiny of these cases of

apparently endogamic unions suggest a manipulation of clan
affiliation and/or redefinition of existent kinship
relationships.

The present data demonstrate that the majority of the
marriages among the Surui take place between individuals of

different clans (i.e., 59 or 92.2% of the total marriages).
Unfortunately, neither of the previous ethnographic accounts on

Surui marriage provide quantitative data to support the
assertions that marriages

take place without regard to clan

affiliation. Bontkes and Merrifield [1985: 15], for instance,
state that marriages can be practiced "...within patrilineal
groups as well as between them". In their article, the authors do

not even mention the existence of the Kaban, probably grouping

their members with the Gamep, perhaps to avoid dealing with their
structural contradictions (remember that the Kaban originated
from the marriage of a Gamep man and a Cinta-Larga woman and
therefore their siblings should have been classed with the

father's clan). The authors only mention the Gamnir, Gamep and
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Fakor, and point out that "...very little is known of the

lunctior of these groups within the (Surui) society" [Bontkes and

Kerrifield 1985: 15]. Mindlin [1985] believes that marriages can
take place between or within clans but does not substantiate her

assertion quantitatively. Contrary to Bontkes and Merrifield

[1985], Mindlin does mention the existence of the Kaban, although
she does not attempt to clarify the position of this clan within

Surui sccial structure, despite the striking contradiction of its
cwn existence.

As it can be seen from Figure 3.6 and Table 3.3 - 3.4, the
Surui population shows an imbalanced sex ratio in favor of males,
with 12C.7 men for every 100 women. The mortality pattern of the

group indicates excess female mortality, with women tending to
die younger and in greater numbers than men. This picture is
particularly striking in the age cohort 30-39 at the time of
'pacification' (see Table 3.1). The sex ratio of 135.7 to 131.0
in the age cohort 10-19 does not bode well for the near future.

This lack of marriageable Surui women is aggravated by the
practice of polygyny in the group, which concentrates potential
spouses among a few men who can afford to have more than one
wife.

What are the alternatives for the group in the face of such
sex imbalance? What strategies can young bachelors follow to

enhance their chances of finding a spouse? Other lowland groups

experiencing similar pressures have resorted to polyandrous

arrangements such as among the Asurini [Muller 1984-85: 94], the
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Surui from Para [Laraia 1963], and the Guayaki [Clastres 1970:

19-25]. Homosexual unions have been reported among the Wachipaeri
[Lyon 1984: 258] as an alternative chosen by single young men.
Among the Tapirape, the way to overcome an imbalanced sex-ratio

was to arrange 'social marriages' with prepubertal girls [Wagley
1940]. In this case, the men would become attached to the girl's
household and, by performing man's customary economic duties,
would receive care from their 'mother's-in-law' [Wagley 1940:
16].

Ethnographic evidence indicates that probably, the Surui

have been dealing with an imbalanced sex ratio for a long time,
i.e., much before official contact was established in 1969. For

instance, among nearby Tupi-Kawahib societies from the Pimenta

Bueno and Machado rivers, Levi-Strauss [1961] noted among some
groups a sex ratio on the order of five men to one woman.

According to the author, "...the quasi-monopoly enjoyed by the
chief in respect to the women of the group" [1961: 350] could

aggravate the social situation generated by such sex imbalance.
In order to counterbalance this situation, Levi-Strauss observed

the loan of the chief's wives to his close companions and the
practice of fraternal polyandry [1961: 351-352].
The available data indicate that the Surui resorted to a

different strategy, i.e., inter-ethnic marriage and the

manipulation of the social system. Among the Surui, my hypothesis
to explain the origin of the Kaban clan is that it was 'created'
and further expanded (despite its inherent structural

contradictions) as a response to the lack of available female
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spouses, a situation that has been going on for a long time. By
identifying oneself as Kaban a man would gain access to a broader
sat of possibilities in marriage, including individuals which

otherwise would be forbidden if the exogamic rule was maintained.
Sjch an innovative strategy attests to the resilience of Surui

society in accommodating to the challenges brought by
depopulation within a 'meaningful structural' framework.
For instance, a young Surui leader is married to a woman

who, according to informants and her own account, is Gamep. His

lineage descends from the original group that first brought in
the Cinta-Larga woman. Therefore, if he was to be consistent in

abiding by the patrilineal rule of descent and the 'exogamic'
pattern of marriages between clans he would not be able to marry
this woman since he would also be a Gamep clansmember.
Notwithstanding, in order to deal with the situation, when asked

about his clan affiliation this informant would say 'mixed
Kaban/Gaaep' or simply 'Kaban'. For most Surui informants,

however, he is identified as 'Kaban'. This example illustrates
how to facilitate marriage through manipulation of one's clan

affiliation. Due to its ambiguous position in the Surui social

system, Kaban clan affiliation is particularly prone to these
kinds of manipulations.
This is in agreement with Chagnon and Melancon. [1983: 73],

who argue that in a situation of social disruption brought by

depopulation, either the 'reinvention' of the traditional order
based on actual demographic conditions or the emergence of a new
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system out of the chaotic demographic picture tends to develop.
Ethnographic documentation of such 'reinventions' is available
for the Tapirape. According to Shapiro [1968], the Tapirape

changed their kinship terminology in an attempt to face 'social

disorganization' with 'reorganization'. These modifications
allowed for a rearrangement of the social system, including

marriage practices, in order to address the issue of sex
imbalance.

The current ethnographic context among the Surui suggest

that the manipulation

of one's clan identity can be a successful

strategy in enhancing one's chance of finding a spouse in the
group. The Kaban clan is by its own nature ambiguous in its
definition and should remain so in order to allow for the much

needed flexibility to negotiate marriage arrangements. Data
collected in the field tend to support this assertion.

According to my 1988 census, the Kaban included 51 (43.6%)
males but there is an ambivalence in the affiliation and

identification of individuals to this clan, particularly in

regard to the distinction between Kaban and Gamep (which makes
sense since a Gamep man is associated with the origin of the

Kaban clan). During interviews I often came up with incongruent

results such as having groups of siblings identifying themselves
as Gamep but one or two as Kaban. It also happened that the same

subject would identify himself as Kaban or Gamep, but in another
interview (usually in the next field trip) would not confirm what
he had said previously. In inquiring about clan affiliation I

often got responses of the type 'mixed Kaban/Gamep', as the
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individual would hesitate in defining himself as belonging to one

or the other group. It should be noted that this ambivalence was

mostly observed when interviewing male informants of different
ages. The affiliation of individuals to the Gamnir and Makor
tended to be more consistent.

The data available on Surui marriage arrangements indicate

that the Kaban clan play a key role in the society. Out of 59

marriage*:;, 53 (89.8%) involved a Kaban spouse. Most of the unions
are between Kaban x Gamnir (42.2%) clansmembers, followed by

Kaban x Gamep (26.6%), and Kaban x Makor (14.1%). With regard to
the clan affiliation of the men involved in inter-ethnic

marriages, out of 21 cases, 11 (52.4%) were Kaban, 5 (23.8%) were

Gamnir and also 5 (23.8%) were Gamep. These numbers give an idea

of the predominance of individuals identified as Kaban in the
sample of marriages analyzed.

This pattern probably reflects the

Lolative sizes of the clans, with the predominance of Kaban

individuals attesting to their larger numbers as compared to the
other three clans.

The central position of the Kaban clan has also been

demonstrated by Santos [1989b,c] in his study of the digital

dermatogiyphics of the Surui. Using multivariate discriminant
analysis, this author found greater dermatoglyphic variability

among the Kaban. This observation, compounded with the larger
nimeric size of the Kaban, accounts for the central position of
this clan in terms of Surui genetic representation, as expressed

in their dermatogiyphics.
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It is interesting to point out some similarities between the

Surui case and the case of another Tupi group living further

north, along the Madeira river, the Kagwahlv or Parintintln. The
Parintintln present a system of exogamous moieties, a unique

feature among the Tupl-speaking peoples [Kracke 1978: 6]. Despite
what one would expect from a society apparently so neatly

organized in terms of duality, such apparent rigidity did not
hold under this ethnographer's closer scrutiny. Besides moiety
exogamy, Kracke [1984] actually observed two other systems

regulating marriages, thus allowing for considerable flexibility
in the choice of spouses.

A striking feature

of the Parintintln social system was the

fact that many incestuous marriages were noted (i.e., between
members of the same clan), always between members of the Kwandu
clan. Kracke observed that the Kwandu moiety was actually

subdivided into two factions, the Kwandu proper and the Kwandu-

Gwyrai'gwara. However, the Kwandu-Gwyrai'gwara was a 'clandestine
clan' [apud. Kracke 1984: 104] in the sense that it actually
constituted a third clan which married into the other two, but

could not 'officially' stand as a third clan in order to avoid
contradicting the moiety system.

When comparing the Kwandu-Gwyrai'gwara clan of the
Parintintln and the Kaban of the Surui one realizes that both are

in an ambiguous social position since their existence is not
always promptly acknowledged (remember that Bontkes and
Merrifield [1985] do not mention the Kaban at all among the
Surui) • In both cases, the ambiguous clan was created as a result

146

of marriage with women abducted from another group and,
tnerefora, their descendants should be affiliated with their

father's clan. Notwithstanding, those descendants originated a
"ie facto" new clan (i.e., the Kaban and the Kwandu-

Gwyrai'gwara), despite the patrilineal rule of descent observed
both among the Surui and the Parintintln.

As pointed out by Kracke [1984: 114] it would have been very
difficult for a system developed to designate spouses to function

with total rigor under the conditions of high mortality and

mobility presented by warlike tropical forest societies such as
the Parintintln.

It seems that this statement also holds for the

Surui and many other Amazonian native societies.
In the case of the Surui and other neighboring Tupi-Kawahib

groups, Levi-Strauss's [1961] account shows that high mortality
and the common practice of polygyny led to sex imbalance in favor
of males, probably by early in this century. If these groups were
to adheres to their 'ideal rules', marriage for most young men

would have been impossible. On the other hand, those who were in

a position to have many wives would not want to give them up
either. The solution was to contract inter-ethnic marriages and

introduce changes in the system. Such strategy would allow for
the descendants of these unions to marry the members from any

other clan without feeling themselves culprits of incest. To

'invent' new clans through inter-ethnic marriages has been an

adaptive strategy developed to reconcile an imbalanced sex-ratio
with the traditional system which prescribed clan exogamy and
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valued polygyny.

Despite the advantages offered by 'being' a Kaban in

enhancing one's chance of finding a spouse, the present sex ratio
disequilibrium calls for even further structural changes. It is

becoming more and more difficult for bachelors to find a spouse.
For those who are orphans, have no sisters and/or have few close

relatives of prestige, marrying in the group is almost impossible

nowadays. This situation forces the postponing of marriage among
the men while, on the other hand, the system as a whole presses

the individual to get married as a way of achieving social

prestige, have his own garden, and so on.
The continuation of polygyny today tends to aggravate the

already imbalanced sex ratio. In order for a man to have more

than one wife he must have prestige, which can be attained by kin

support and warfare (not so much today), among other

possibilities. This implies that the majority of polygynous men
are older individuals, usually in their forties and fifties. The

man usually has at least one of his

wives of his age, but the

subsequent ones are much younger, often in their early twenties.
This pattern indicates that older men are drawing spouses from

younger age cohorts, thus aggravating the situation for the young
men, who cannot afford to compete with the eiders for wives.
As I have said previously,

another way to cope with this

shortage of spouses was to establish

inter-ethnic marriages.

These marriages are usually with Cinta-Larga women, which is not

a totally novel pattern if one recalls the origin of the Kaban
clan. Three marriages were observed with Karitiana women. These
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were facilitated by the close contact of Indians from different
groups observed at the "Casa do Indio" maintained by FUNAI in

Forto Velho (at the time, these Surui men were there for

tuberculosis treatment) .

More recently, marriages with Brazilian women are also
taking place. Even though attempts to establish liaisons with
Brazilian women date back to the mid 1970s, the most famous case

at that time ended in the tragic murder of a Surui young man by
Brazilians [cf. Martins 1978]. It was not until 1986-87 that
marrying Brazilian women was attempted again by the Surui. In
1987 there were two Brazilian women married into the group. One
was a widow colonist in her mid thirties who had three children

and married to a Surui man, who was approximately ten years
younger than she was. In 1988 they moved to the proximity of

another village, however they always lived apart from the others
in a separate little Brazilian style house. The other case
observed in 1987 was between a Surui man in his mid twenties, and

a Brazilian woman in her late twenties. Also in this case, the

husband made a small separate house, made of "paxiuba" palm, to
live in with his wife. However, contrary to the first couple who

lived completely separate from the others, this one had their
little house right behind the main village "maloca" (although in
1988 they moved their house to the middle of a manioc garden). In
1988 five more marriages with Brazilian women were observed, all

having in common the same general characteristics mentioned
above, i.e., relative isolation from the rest of the community.
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In all cases these were young men in their early twenties who
either had no relatives and/or a potential spouse, or whose

sister's daughters were still too young to marry them.
Among the other members of the group not much is said about

these women (i.e., I heard no gossip about them) and I think

that, generally speaking, there is some attempt on the part of

Surui women, particularly young ones, to integrate their
Brazilian counterparts. Despite those efforts, the Brazilian
women find it difficult to be integrated. For instance, their
lack of familiarity with the forest (which they often perceive as

a scary place) prevents them from joining Surui women in their

regular trek for collecting nuts, grubs, herbs, and other items.
In the village, they often dislike the food, do not know how to

weave baskets or make pots and adornments, which are routine
activities that usually congregate women by the entrance of a
"maloca" In the late afternoon, and rarely join the groups of
women and children by the river. All these factors, added to

their lack of familiarity with Surui language leads to their
relative isolation from the rest of the community.

Among local FUNAI employees there is a lot of gossip about
these women. For instance, some are said to have been former

prostitutes in the nearby towns. In other cases, they are accused
of marrying Indians just because they have no place to go and, in
the Reservation, they at least have something to eat from the
gardens and expect to get some service from local FUNAI Posts. In

another case, one woman would have given up family and a nice

home in town to join a Surui young man, and therefore was
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considered completely crazy by some or "sem-vergoiiha" (a
shameless person) by others. FUNAI employees are usually very
reluctant in providing any kind of services to these women,
including health services. This situation usually forces the
couples to go to the city in order to find health treatment or

other services thus compounding the relative marginality of these
marriages.

There is no doubt that inter-ethnic marriage can be an
effective way to mitigate the most Immediate effects of the

current sex imbalance, as long as one looks at it exclusively
with a 'demographer's eye'.

Figure 3.6 presents a graphic

representation of the sex ratios with and without non-Surul
women. As can be seen, the entrance of women from other ethnic

affiliations help to balance the sex ratios from the age cohort
2 D-29 on. However, the interesting point is that the sex ratio

goes down particularly for the age cohort 20-29, i.e., the female
age-cohort with the highest fertility.
Despite its advantages, the continuation of inter-ethnic

marriages among the Surui is uncertain. Obtaining Cinta-Larga
women nowadays is very difficult because the Cinta-Larga also
experienced recent depopulation and are not in a position to
share their women. Compounding this problem, some Cinta-Larga
women formerly married to the Surui have been gradually returning

to their original villages under the allegations of being
homesick or that their Surui husbands beat them.

The Brazilian women face similar problems. Some of them
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often indicated their uesire to leave their Surui husbands but

were reluctant to do so, as they claimed to have been threatened

with death if they ran away. Moreover, they feared loosing
everything they owned previous to their marriage (e.g., house

appliances, furniture, stoves, etc.) and that they had brought

with them when they moved into the Reservation. With no close kin
to run to for help and without understanding the language and
cultural norms, the lives of the Brazilian women married in the

Surui has not been easy. This may prevent other Brazilian women
from agreeing to marry into the group.
From a biological standpoint, except for the Cinta-Larga
women, inter-ethnic marriages with the Karitiana and the
Brazilian women have not yet proven very successful either, since
they are not producing descendants. Two out of the three cases

involving Karitiana women did not produce any offspring (a woman
in her mid forties and her daughter who already had two children

from a previous marriage with a Karitiana man). As for the
Brazilian women, two of them were in their mid- to late-thirties,

already with children from past marriages, and seemingly not
interested or not able to bear any more children. Among the other
younger Brazilian women, only one was pregnant (due by August-

September 1988) . This picture indicates that marriages with
Brazilian and with Karitiana women are contributing neither to

the Surui individual's reproductive success nor to the overall
birth-rate of the population.
So far,

as one can infer from this discussion on Surui's

social organization and marriage practices, the system is far
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from being static and insensitive to contextual changes. The way
individuals manipulate the system allowed unions that, otherwise,
would have been considered endogamic. By 'creating' the Kaban
from the descendants of a Gamnir x Cinta-Larga marriage three

generations ago, they might have overturned the patrilineal rule
of descent, but maintained the pattern of clan exogamy which
seems more fundamental. In this regard, the creation of this
almost 'clandestine clan' (in the sense of Kracke [1984]) was

adaptive in a context of female scarcity brought on by
differential mortality and polygyny.

More changes are taking place in the society today, despite
the different and often

opposing interests between various

members of the group. That is, despite the fact that the society
as a whole is being confronted with similar challenges (e.g.
diseases, environmental changes, etc.), not all individuals are

responding to them in the same way. Therefore, at the individual
level, tnere is an array of variation in the behaviors
manifested.

In the case of marriage among the Surui, lack of women is a

major problem. However, as we move from the community level to
the individual level, the ethnographic data show that not every

man perceives this as an issue or a problem in their lives —

in

fact, many are married to more than one women. For instance, in
the case of an older polygynous man, the current sex ratio

imbalance may not be visible at all since he has enough spouses

to support him and bear his children. On the other hand, younger
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man are in a totally different situation and being forced to try
new solutions in an attempt to remedy their personal situation.
As we have seen, traditionally, the 'ideal' marriage is
between MB/ZD and, in particular the older men, are committed to

following this prescription. The data from our last census (1988)
shows that there are 80 males over 20 years of age and 79 women

over 15 years of age. Considering that there are approximately
nine polygynous marriages, involving nine men and nineteen women,
it means that 11.3% of the men concentrate 24.1% of the total

number of women. This analysis shows that there are, among
singles and monogamous people, 71 men for 60 women. That is,

approximately 13.8% of the male population over the age of 20
does not have a potential woman to marry.

The average age of the men engaged in inter-ethnic marriages

is 23, thus indicating that it is the younger cohorts who are
experiencing most of the demographic pressure resulting from the
present sex imbalance. Therefore, being the ones who most

experience the problem of lack of women, Surui young men are

being led to seek spouses outside their own ethnic group.
It has not always been easy to reconcile this innovation.

For instance, Surui men who have been engaged with Brazilian
women in town often comment, with a mixture of excitement and

unsureness, about their sexual experiences with their girl

friends. At first, engaging in practices such as wet kissing and
fellatio is referred to as repulsive, although in the long run,
most become habituated to these novel sexual practices, for fear
of losing their girl friend.
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Surui males might also find it difficult to explain

marriages outside the group, particularly with Brazilian women,
to his i mediate family, and to the community as a whole. For
instance, since Brazilian women do not know how to garden or

collect forest food items, the couple has to rely on imported

food which can be very costly for the man to provide in
sufficient quantity and quality.

Young Surui leaders are in a particularly delicate situation
in respect to marriage. On the one hand, to remain single hampers
his rise as a leader while, on the other hand, to marry outside

the group does not contribute to strengthing and enlarging his
kin-based social network. Recently, two young leaders who were
themselves married to Cinta-Larga women, opted for a Surui

marriage as soon as an appropriate girl was available for them.
In one of the cases, the girl had not even had her menarche when

she came to live with him. Interestingly, in the latest

developments in Surui politics which led to the deposition of two
of the tnree major leaders, it was precisely the individuals not
married into the group that were deposed, as opposed to the third
leader who remained in power and who is married to three Surui
women.
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POPULATION PYRAMID BASED UPON AGE AND 8EX
SURUI INDIANS (1974)
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Figure 3.1

Population pyramid for the Surui, 1974

(based on a sample of the P.I. Sete de Setembro only)
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Population pyramid for the Surui, 1979
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POPULATION PYRAMID BASED UPON AGE AND SEX

8URUI

INDIANS (1984)

(PERCENT OF TOTAL)
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Figure 3.3

Population pyramid for the Surui, 1984
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POPULATION PYRAMID BA8ED UPON AGE AND SEX
8URUI INDIANS (1966)
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Figure 3.4

Population pyramid for the Surui, 1988
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Figure 3.5

Diagram of preferential MB/ZD marriage among the Surui
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Table 3.1

Surui population based upon age and sex
distribution (P.Z. Sate da Satambro, 1974).

AGE COHORTS

0-4

MALES

10

(10.9%)
5-9

19

14

15

15 -

19

12

-

24

12

-

29
•

.30-34

-

39

05

-

44

05

49

04

54

(1.3%)
01

01

(1.3%)
01

(1.1%)
50 -

(1.3%)
01

(4.4%)
45 -

(12.6%)
01

(5.5%)
40

(7.6%)
10

06

(6.6%)

(5.5%)
35

(13.9%)
06

(13.2%)
25

(20.3%)
11

(13.2%)
20

(21.5%)
16

(16.5%)

01

(1.3%)
-

59

01

—

91

79

(53.5%)
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36

(21.1%)
31

(18.2%)
23

(13.5%)
18

(10.5%)
16

(9.4%)
06

(3.5%)
06

(3.5%)
05

(2.9%)
02

(1.2%)
01

01

(.58%)

(1.1%)
TOTAL

25

(14.7%)

(.58%)

(1.1%)
55 -

TOTAL

15

(18.9%)
17

(20.8%)
10 -

FEMALES

(46.4%)

170

(100.0%)

Table 3.2

Cora Surui population based upon aga and aaz
distribution (population census for 1979, 1984 and 1988).
L979
AG]E
COHO]RTS
0

-

Male

4

22

(15.5%)1
5

-

21

9

(14.8%)1
10

-

14

18

(12.7%)1
15

-

19

23

(16.2%]1
20

-

16

24

(11.3%)1
25

-

14

29

(9.9%]
30

-

10

34

(7.0%]I
35

-

39

.

04

(2.8%]
40

-

44

04

(2.8%]\
45

-

49

02

(1.4%]
50

-

54

04

(2.8%]\
55

-

59

1984

Female
19

56

(17.6%;|
17

18

-

64

01

(0.7%)1
65 -

70

TOTAL

22

142

(11.0%)
12

(20.4%]1
06

(6.6%)
22

(5.6%]1
16

(12.1%)
16

(14.8%]I
01

(8.8%)
13

(0.9%]1
01

(7.1%)
10

(0.9%]I
02

(5.5%)

Female
45

(31.3%)
16

(11.1%)
16

(11.1%)
17

(11.8%)
21

(14.5%)
06

(4.2%)
16

(11.1%)
01

(0.7%)

04

(1.9%]1
02

03

(1.6%)
02

(2.8%]>

(1.1%)
04

—

(2.2%)
01

-

(2.2%)
03

(1.9%]>

02

(1.4%)
02

(1.4%)
02

(1.4%)
—

182

108

(43.2%)

163

(55.8%)

45

(20.5% }
56

(25.6% )
13

(5.9% )
25

(11.4%,I
12

(5.5%]1
22

(10.1%]>
11

(5.0%]
15

(6.8%]

Female
52

(28.6%)
38

(20.9%)
13

(7.1%)
14

(7.7%)
17

(9.3%)
21

(11.5%)
06

(3.3%)
14

(7.7%)

07

04

(1.8%]•
02

(0.9%, )
02

(0.9% I
04

(1.8% |

(0.5%)
01

-

Male

-

(3.2%]

01

(0.9%,I

-

(56.8% )

(10.0%)
20

(16.7%]1

(2.1%]
€0

(30.8%)
18

(15.7%]|

03

Male

1988

-

144

(44.2%)

02

(1.1%)
01

(0.5%)
02

(1.1%)
02

(1.1%)

01

-

219

182

(54.6% )

(45.4%)

Table

3.3

Chi-Square values and associated significance of sex
ratio according to year and age groups.

AGE
GROUPS

0-9

1984

1979

197<\

1988

0.17

ns

0.17

ns

0.31

ns

0.20 ns

10 -

19

0.01

ns

0.01 ns

0.05

ns

0.54

ns

20

-

29

0.02

ns

0.20

ns

0.07

ns

0.23

ns

30

-

39

2.81

*

5.00

**

0.34

ns

0.30 ns

>

40

1.40 ns

0.70 ns

1.81 ns

3.01 *

TOTAL

0.20 ns

1.33 ns

1.33

1.01 ns

*
. **

ns

ns

Significant at 10% but not at 5% level
Significant at

Not significant
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5% but not at 1% level

Table

3.4

Surui sex ratios, by age groups, in 1988

SEX RATIOS

AGE
GROUPS

CORE
SURUI

INCLUDING
NON-SURUI

0-9

114.7

115.8

10 -

19

135.7

131.0

20 -

29

89.5

63.6

30

-

39

130.0

113.0

>

40

285.7

250.0

TOTAL

120.7

109.6
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CHAPTER 4

HEALTH/DISEASE PROCESSES AND ADAPTATION IN
NATIVE AMAZONZA

4.1 GENERAL EPIDEMIOLOGY OF AMAZONIAN AMERINDIANS

The epidemiological pattern presented by Amazonian native

populations differs drastically according to the group
considered, not only reflecting particular health-related
behaviors, but also, different degrees of contact with national

Western society. Generally speaking, isolated groups present high
rates of infection by a series of potential pathogens, but

relatively low morbidity. Contact with national society brings
about epidemics caused by novel viral and bacterial organisms
often resulting in extensive depopulation. In many cases, entire
groups became extinct or so few individuals survive that the

social unit became inoperative.
For a number of other societies, the trend observed over

time is a transition from an epidemic to an endemic pattern of
transmission for most infections such as flu and tuberculosis. As

acculturation proceeds, usually followed by more extensive

social-economic and ecological changes, modifications in diet

(e.g. high consumption of refined sugar and table salt) and

alterations in patterns of smoking and alcohol intake (including
distilled liquors) favor the outcome of metabolic and other

chronic disorders such as goiter [Vieira-Filho 1981a,b], diabetes
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mellitus [Vieira-Filho 1977] and coronary diseases [Fleming-Moran
and Coimbra 1989].

The high infection rates associated with low morbidity

reported among isolated Amazonian populations is

not only

suggestive of the effective routes of transmission operating in

these groups, but also of a long-term host/parasite relationship
resulting in lower pathogenicity [Black 1S80 and Black et al.

1974]. For instance, widespread and long-standing cultural
practices associated with the preparation of foods in which
chewing to mix saliva with it is practiced or rituals which

involve bleeding (such as scarifications or tattooing) might
explain the high prevalence rates observed for hepatitis-B virus
[Baruzzi et al. 1977] and treponema infections [Biocca 1945 and
Lee et al. 1978] among various Amazonian societies.

Unique and not yet fully understood autochtonous fungi

infections are known from different groups. Despite the presence
of skin lesions (sometimes extensive) observed in some of these

infections, the prognosis is usually benign for most cases. The

most intensively studied of these mycoses is probably lobomycosis
(also known as keloid blastomycosis) which is endemic among the

Kayabl Indians from the upper Xingu river [Baruzzi et al. 1973
and Baruzzi et al. 1979]. Despite all research efforts on this

topic, it is not yet fully understood why only the Kayabl are

affected nor why new cases of the infection were not reported in

the population since the group moved to its present location in
the upper Xingu.

Other mycotic infections which have been observed among
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native Amazonian groups are tinea imbricata [Fonseca-Filho 1930
and Baruzzi et al. 1983] and black piedra [Fishman 1973, and
Coimbra and Santos 1989]. In relation to these infections, the
presence of the same fungi affecting native populations in
southeast Asia and different Pacific Ocean islands is an

indication in favor of the controversial, and yet unsolved, issue
of pre-historic trans-Pacific migrations to the New World

[Fonseca-Filho 1972]. More intensive investigations on this topic
are yet to be conducted.

Intestinal parasites (including both helminths and
protozoans) are also highly endemic in Amazonia. Infection rates

for different species of helminths such as roundworms, hookworms

and whipworms can vary, respectively, from 70 to 99%, 40 to 100%
and from 20 to 100% [cf. Salzano and Callegari-Jacques 1988: 94-

96 for a recent review]. Despite the high prevalences observed,
most authors agree that, under traditional living conditions,

individual worm burdens tend to be relatively low [Neel et al.
1968, Lowenstein 1973, Neel 1974a, Larrick et al. 1979 and

Lawrence et al. 1980], with discrete clinical symptoms, even

though quantitative parasitological studies are rare. Village
mobility is an important variable in this case since less mobile

groups are more likely to be exposed to infective forms of

intestinal parasites which, in the long run, tend to concentrate

in the peri-domestic environment [Alland 1969].
Other cultural variables that might affect the

epidemiological pattern of intestinal parasites are certain
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cooking habits (such as the consumption of smoked monkey liver

associated with the transmission of the helminth Capillaria sp.,
as described for the Surui) or the regular ingestion of herbal

infusions with potential anti-helminthic properties (as in the
case of Banisteriopsis sp. among the Cofan from Ecuador)

[cf.,

respectively, Coimbra 1982 and Schwaner and Dixon 1974].
Population size, house construction pattern, village spatial
organization, and water sources are also important variables to
be accounted for in the epidemiology of intestinal parasites.

Unfortunately, despite the many studies on this topic available
in the literature for different groups, little has been done in

analytic terms in attempting to correlate prevalence rates and

differential parasite loads with cultural/behavioral variables.
Qlestions such as whether or not hunters and gatherers with

ridiment.iry agriculture would be less or more infected than
agriculturalists, as posed by Salzano and Callegari-Jacques
[1988: 96], are yet to be answered.

Amerindian societies in lowland South America also provide a

good scenario for testing Dunn's [1968, 1972] hypothesis about
the distribution of parasites in human populations. According to
this author, one would expect to find a higher number of

parasite species among groups living in more complex ecosystems
(such as in the Amazon tropical rain forest) than among those

living in less complex ecosystems (such as the savannas of the
Central Brazilian plateau) [Dunn 1968]. The existence of
different Indian groups living in various kinds of ecosystems
makes South America the area of choice to test the validity of
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Dunn's hypothesis.

Potential zoonotic parasites are widespread in the Amazon
but seem to be rare among native populations. Leishmaniasis has
been occasionally reported and it is usually associated with

village relocation [Carneri et al. 1963, and Aston and Thorley
1970]. Sporadic findings of Capillaria sp. eggs have also been

reported [Lawrence et al. 1980, Coimbra and Mello 1981] as was
mentioned in previous paragraphs.
Different species of zoonotic helminths such as Paraaonimus

sp. and

Diphvllobothrium sp., both endemic among Amerindian

populations in areas of Peru, Bolivia and Chile are absent from
the lowlands, where fish and Crustacea are not eaten raw,

therefore not favoring the transmission of these parasites

[Coimbra 1987b]. Chagas's disease (South American trypanosomiasis)
has not been reported among Amazonian native groups, standing in
contrast to Andean populations among which this infection is
highly endemic. As I have argued elsewhere, this differential

epidemiological pattern of Chagas's disease in South America —
endemic in the highlands and enzootic in the lowlands —

reflects

differential behavioral patterns such as mobility, housing type
and animal domestication [Ccimbra 1988a].

Toxoplasma aondi is probably the most frequent and
widespread zoonotic parasitic organism among Amerindians in the

lowlands. Biomedical research indicates that it occurs with high
levels of endemicity —

up to 100% in some groups [cf. Neel et

al. 1968, Baruzzi 1970 and Baruzzi et al. 1977]. It should be
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noted, that despite the known association between Toxoplasma
infection and miscarriages or congenital problems, the only
suggestive case of congenital toxoplasmosis so far reported in
the literature was for a Xavante adult who presented

chorioretinitis [Weinstein et al. 1967]. As noted by Salzano and

Callegari-Jacques [1988: 99], the mode of transmission of this

parasite among these populations is still obscure.
Notwithstanding, some authors have suggested a possible link

between the prevalence of toxoplasmosis and dietary patterns,
according to which one would observe higher prevalence rates
among groups with a corresponding higher game intake in their
diets, as opposed to fish [cf. Lovelace et al. 1978].

The brief review presented above illustrates the diversity
and complexity of what has been considered to be the

epidemiological picture of native Amazonian societies "before"
contact with Western societies. This large body of data has made

important contributions to theoretical epidemiology. The study of

topics sich as, for example, the history and evolution of disease
in small scale societies, host/ parasite relationships, and

historical epidemiology directly benefited from the biomedical
data made available from research among Amazonian Amerindian
societies.

A major theoretical contribution which emerged, drawing at

least in part on this material, was the concept of critical

population size and its relationship to the epidemiology of
infectious diseases. This discussion had important implications

in explaining demography, settlement patterns and general
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epidemiology of lowland Amerindian populations. The topic was

basically developed by Francis Black and colleagues, in
attempting to explain the absence of epidemics among isolated
Amerindian groups

[Black 1966,

1975, 1980

and Black et al.

1974]. According to Black, in small scale societies such as among
Amazonian Indians, population size would be below the minimum
threshold required for the maintenance of those infectious

organisms which presented short periods of infectivity, did not

require extra-human hosts, and conferred long-term immunity to
the affected individual (e.g., measles, smallpox, rubella, etc.).
A recurrent question on host/parasite relationships in
native Amazonia refers to a hypothesis suggesting a genetically

determined, enhanced susceptibility of Amerindian populations to

introduced diseases (these resulting from contact with Western
society) • The idea is an old one, both in the biomedicine and in
the social sciences, and derives from the devastating effects of

epidemics (particularly from measles, influenza and tuberculosis)
among

isolated groups. Among Brazilian Indians, Ribeiro's

(1956) essay entitled "Convlvio e Contaminacao" is often cited to

illustrate the disruptive consequences of epidemics by various
infectious diseases among recently contacted groups.
Many authors have subscribed to the "genetic hypothesis"

[cf., for instance, Cockburn 1971, Crosby 1972 and McNeill 1976]
in attempting to explain the impact of "Old World diseases" on
Amerindian populations. Black

is also associated with research

in this field as he attempted to identify the genetic basis of
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this increased susceptibility. In summary, these investigations
concluded that the relatively restricted polymorphisms of the HLA
system observed among most groups studied would impose a

limitation to the organism's potential immunological responses
when facing a novel pathogen [cf. Black et al. 1980, and Black
and Salzano 1981].

However, the issue of genetic susceptibility is far from

being resolved as different authors look at the interplay of
other variables in the evolution of epidemics. For instance, Neel
[1977] points out that the elevated morbidity and mortality rates
observed during these epidemics derive from structural
characteristics presented by these societies rather than a

peculiar genetic mechanism that would block one's ability to
develop an appropriate immune response. The "genetic hypothesis"
has been criticized by other researchers in different instances

as a morocausal explanation. On the other hand, the importance of

the provision of immediate and efficient medical care during
epidemics has been pointed out as, possibly, the only isolated
Treasure to significantly reduce mortality rates [Neel 1977 and
Coimbra 1987a].
Ancther field that benefited frum biomedical research

conducted in native lowland South America has been historical

epidemic logy. Scholars in this field are mostly concerned with
answering general questions pertaining to the origins and
evoluticn of infectious and parasitic diseases following

agricultural intensification, animal husbandry and the process of
urbanization. A lot of effort has been focused on attempting to
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clarify which parasites and/or disease entities were present in
the New World before European conquest. In this regard, treponema

infections have drawn a lot of attention from epidemiologists,
historians and anthropologists alike, basically disagreeing over
the "Columbian" or "Pre-Columbian" origin of venereal syphilis
[see, for example, Crosby 1969, Hudson 1965, 1968 and Lee et al.

1978]. Tuberculosis [cf. Buikstra 1981], hookworms [Allison et

al. 1974], various helminths [Ferreira et al. 1988], and Chagas's
disease [Rothhammer et al. 1985 and Coimbra 1988a], among others,

have also been studied from historical, anthropological and
epidemiological perspectives.
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4.2

DIET AND NUTRITION IN NATIVE AMAZONIA

Generally speaking, nutritional studies carried out among

Amerindian populations of Amazonia have focused on two major
issues: a) the identification of ecological limitations (of a
nutritional nature) to the development of complex societies in
the lowlands, and b) nutritional assessment studies with a

medical and epidemiological orientation.

The first line of research has been the focus of prolonged

disputes and is mainly associated with Meggers [1957], Carneiro
[1957, 1961], Gross [1975, 1982], Beckerman [1979] and, more

recently, Roosevelt [1980]. In general, a basic problem they
attempted to resolve was the absence of complex state societies
in the lowlands, as opposed to the Andean region. Since recent
reviews on this issue are available in the literature, I will

simply present a short summary here of the main points of each
arthor's arguments, without going into further detail [cf.
Roosevelt 1980: 3-56], and Hames and Vickers 1983: 1-26].

For Meggers, a major limiting factor in the Amazonian
snvironment would be the poverty of the acid soils, thus imposing
serious restrictions on agricultural potential to support large

populations. Based on long-term field work in the upper Xingu

region, Carneiro countered that soils were not limiting

agricultural potential. He demonstrated that the Kuikuru were
managing to produce more manioc tubers than what they could

consume. Based upon Carneiro's work, Gross argued that, if

agricultural production was not the limiting factor, than protein
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availability would be, since the vegetable foods produced in the
Indian's gardens are generally considered low in their protein
contents. In addition, since animal domestication was not

practiced in the lowlands, game availability would tend to
decrease near the villages with time, thus aggravating the
shortage of protein, particularly in the interfluvial "terra
firme" ecosystems where fish is not abundant.
However, not all anthropologists subscribed to this view.
Many attempted to demonstrate that protein requirements were
indeed met by most populations, if not exceeded in some cases

[Berlin and Markell 1977, Beckerman 1979, and Chagnon and Hames

1979], by calling attention to the existence of possible sources
of protein in addition to game meat, such as insects [cf. Ruddle
1973 and Dufour 1988], Brazil nuts [Zucas et al. 1975] and
"patua" palm nut [Balick and Gershoff 1981] . In the course of
recent archaeological research both in the Orinoco and Amazon

river basins, Roosevelt argues that maize could have played a key
role in the process of human adaptation to some Amazonian

ecosystems. Since the protein content of maize is relatively
higher than manioc and other tropical root crops, the presence of
chiefdoms in different areas of the floodplains could be

reflecting intensive maize cultivation and a richer fishery
[Roosevelt 1989].

The other line of research on diet and nutrition among
Amazonian Amerindians has focused on nutritional assessments of

relatively more isolated and/or recently contacted societies. In
general, these studies have concluded that Amazonian native
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societies, living under traditional conditions are, on the whole,

in good nutritional standing [Neel et al 1964, Black et al. 1977,
Fagundes-Neto et al. 1981 and Morals 1985].
As has been the case for other research topics, the Xingu
Indian Perk has provided the scenario for most studies on the

nutrition and related metabolic aspects of these populations. The
good nutritional status of the children in this region was
demonstrated by Fagundes-Neto

[1977] and Fagundes-Neto et al.

[1981a,b; who found more than 75% of their sample to be well

nourished, based on anthropometric evaluations. Working in the
same region, Franco [1981] and Morals [1985] confirmed the good
nutritional standing of this population, thus substantiating the
balanced diet and overall health status of the Upper Xingu Indian
population.
Nutritional assessments are also available for other less

aoculturated groups, including studies conducted among the
Xavante [Freitas-Filho and Oliveira 1955, and Neel et al. 1964],
the Kayapb-Txukahamae [Ayres and Salzano 1972], the KayapdXikrin and the Kayapd-Menkrangnoti [Black et al. 1977]. In the
Peruvian Amazon, nutritional evaluations are available for the

Aguaruna-Jivaro [Berlin and Markell 1977] and the Kaxinawa
[Johnston et al. 1971], while in Venezuela Holmes [1983, 1984,

1985] studied the Yanomamo. Holmes [1981] also studied the
nutritional conditions of different Indian villages in the

Venezuelan Upper Negro River.

Generally speaking, the above mentioned studies indicate the
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rarity of clinical signs of malnutrition among isolated
Amerindian groups. For instance, Ayres and Salzano's study
identified two adult Txukahamae with symptoms of malnutrition,
while Berlin and Markell found only one child with kwashiorkor
among the Aguaruna-Jivaro.

Black et al. [1977] evaluated nutritional status by looking
at hair root diameters and serum albumin levels. The results for

the Menkrangnoti yielded results comparable to Caucasian
standards, while among the Xikrin, lower levels of serum albumin
were observed and attributed to malaria, highly endemic among the

group at the time of the study.

The prevalence of anemia was shown to be relatively low

among the Aguaruna, with a few subjects exibiting borderline
levels of hemoglobin [Berlin and Markell 1977: 79]. Studies
conducted in the Xingu Indian Park also led the authors to

conclude that low frequencies of iron deficiency existed in the

population studied [Fagundes-Neto 1977 and Ramos et al. 1978].
The above picture changes entirely when these groups are
contacted and socio-cultural changes begin taking place. Under
those circumstances, the nutritional status tends to decline

sharply, often resulting in many cases of malnutrition,
particularly among children. This situation is usually aggravated
by the introduction of a number of novel infections (e.g.,
measles, tuberculosis, etc.) and increased rates of parasitic

loads as sedentarization takes place. Notwithstanding, some
studies have indicated that acculturation and social change does

not necessarily lead to malnutrition [Holmes 1981, 1983, 1985].
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This author observed that community stability and access to

modern medical care were among the most important factors in

accounting for a good nutritional status of the community [1985].
As I have pointed out elsewhere, a common response to
epidemics is usually manifested by the abandonment of the

afflicted village, leading to an overall decline in food supplies

and, consequently, of the food provisioning system [Coimbra
1987a]. lot rarely, entire Indian groups abandon their

traditional territory in an attempt to avoid contact with social
agents of Western society. This situation usually leads to
serious nutritional stress s.\nce there is no time to set up new

gardens as the group is constantly "on the move". The nutritional
consequences of this process have been documented, for instance,
among the Kreen-akarore [Baruzzi et al. 1977]. In this case, the

authors suggested that food scarcity due to such disruptions led
the group to accept contact with FUNAI's pacification team.
With pacification and the establishment of regular contact,

Amerindian groups often move to the proximity of a FUNAI Post or
mission, and gradually

restore their agriculture along with

other means of subsistence. However, a major characteristic of

this period, with marked influence on the group's dietary

patterns and nutrition, is the adoption of new cultivars. In many
circumstances, industrialized food items are also made available

e.g., tugar, canned sardines and table salt) usually leading to
a state of increased dependence upon the Indian agency

responsible for the introduction and provisioning of the items.
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This has been in fact a major drawback of the Indian policy in
Brazil, as it not only reduces the group's autonomy through

creating dependency ties, but also introduces new diet items of
dubious nutritional value.

The increasing consumption of low fiber/high carbohydrate

industrialized products (e.g. refined sugar, rice, soft drinks),
and increased salt (NaCl)

intake, coupled with decreased

consumption of game meat and forest products from gathering is
the typical pattern observed. Among different groups, such

dietary changes have been associated with chronic metabolic
disorders (e.g., goiter and diabetes mellitus) [Vieira-Filho
1977, 1981a], hypertension [Millicent-Moran and Coimbra 1989],
obesity [Vieira-Filho 1981b], and increased rates of dental
caries [Donnely et al.

1977], among other health problems.

There is growing evidence that Amerindian populations have a
more susceptible genotype for the development of diabetes

mellitus under conditions of a diet which is high in sugar and
low in fiber. Neel [1962] was the first to postulate a hypothesis
in an attempt to explain the very high prevalence rates of the
disease observed among North American Indians and other tribal

populations throughout the world that shift into a Western-type
diet. According to Neel's 'thrifty genotype' hypothesis, in the
early stages of human evolution, when man lived as hunter-

gatherers and the food supply was not constant, periods of
feasting alternating with periods of near famine were not
uncommon. Under these conditions, a genetic mechanism to assure

quick insulin triggering was highly adaptive as it would reduce
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urinary caloric loss. With the advent of more steady food
supplies and particularly, with a diet rich in refined

carbohydrates, this quick trigger mechanism was over-stimulated,
leading ultimately to the development of non-insulin dependent

diabetes mellitus [cf. Neel 1982 for an update of the thrifty
genotype hypothesis]. More recently, other authors as well have
provided evidence that traditional Amerindian diets were

protective against diabetes mellitus [cf. Baruzzi and Franco 1981
and Trowell 1987].

In sum, despite the existence of a growing literature on the
metabolic disorders associated with changes in diet, little has
been dore to evaluate the nutritional status of these Brazilian

Amerindian populations when facing socio-cultural change. Most
research on the diet and nutrition of Amazonian native societies

has focused on more isolated groups, a recurrent bias in the
South American biomedical literature. The available information

on the diet and nutritional status of groups undergoing
acculturation is scanty and usually of a qualitative nature,
either in the form of a side note within a field report or an

article focusing on a different subject. The present study on the

Surui is an attempt to address this gap and quantify the extent

of the impact of socio-economic changes on dietary patterns and
the nutritional status of an Amazonian native society.
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4.3 BIOMEDICAL RESEARCH AMONG AMERINDIANS IN THE
STATE

OF RONDONIA

Contrary to what is observed in other areas of the Amazon
where researchers from different biomedical subfields are, or

have been, involved with various types of investigations among
Amerindian societies (e.g. the Upper Xingu, southern Para, etc.),
the state of Ronddnia has not drawn much attention in this

regard•
Earlier observations on the health status and other

biological aspects of these populations were made available by
the "Comissao Rondon". Skeletal remains collected by members of

the Commission in various localities were brought to the National
Museum in Rio de Janeiro, and studied by Pinto [cf., for

instance, Roquette-Pinto and Childe 1925]. Also deriving from the
works of the Rondon Commission, Pinto had access to materials

from other groups near Rond6nia, and published on various medical

and biological aspects of these populations [cf. Roquette-Pinto
1935, and Baptista and Roquette-Pinto 2926].
Other than two studies conducted among the Pakaandva

looking at levels of urinary catecholamines [Jenner et al. 1982]
and blood genetics [Salzano et al. 1985], the only available
publications regarding medical and bioanthropological aspects of
Amerindians in Ronddnia result from our own research in the

region. For instance, in the field of population genetics

Santos's recent investigations among Tupi-Mond& speaking

populations have focused on dermatogiyphics [Santos 1989a,b,c and
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Santos et al. 1989] and congenital defects [Santos and Coimbra
1989].

Studies on intestinal parasites are available for the Surui

[Coimbra and Mello 1981, and Coimbra 1982], the Karitiana [Santos
et al. 1985a], and different Indian groups (mainly Pakaandva) from

the Guapore and Mamore river basins [Santos et al. 1985]. The
Surui present very high prevalences for most helminth parasites,
compared to other native Amazonia populations. In the case of

Stroncryloides stercoralis they presented the highest prevalence
(33.3%) recorded for an Amazonia Indian group [cf. Salzano and
Callegari-Jacques 1988: 94-95 for a comparative table of studies

performed on this subject in Amazonia]. The relative lower
prevalerce rates of intestinal parasitism recorded for the

Karitiara and the Pacaandva (particularly at the Tanajura
village) were attributed to regular mass administration of anti
helminthic drugs (mebendazole and tiabendazole) by the local
health attendants [Santos et al. 1985a,b].

The Surui are the only Amazonian Indian population so far
reported with cases of Taenia sp. (tapeworm) infection (5.8% in
the 1980 survey reported by Coimbra and Mello [1981]). This was

probably due to Taenia solium, associated with the recent
introduction by local FUNAI officials of domestic pigs for
obtaining meat and fat. At the time of the survey, all cases were

immediately treated with mebendazole and confirmed negative six
months later when a second parasitological survey was undertaken

(Coimbra 1982]. This period coincided with the elimination of the
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pigs as attempts to raise the animals failed. The pigs roamed
freely, often invading the "malocas" seeking food, polluting the
domestic surroundings with feces and Tunaa fleas and even biting

people. From a public health standpoint, raising pigs under these
conditions is unacceptable as it

exposes the population to a

series of potentially dangerous diseases, including those
associated with domestic pig bites [see, for instance, Barnham
1988].

Capillaria sp. (probably Capillaria. hepatjca) has been

reported during two parasitological surveys conducted among the
Surui [Coimbra and Mello 1981, and Coimbra 1982] and the

Pakaandva [Santos et al. 1985a], with frequencies ranging from 1.0
to 0.2%. Even though the finding of these eggs in the feces does
not indicate true parasitism, the epidemiological importance of

this finding lies in the demonstration of potential sources of
the infection present in the region. True infection by C.
heoatica ir. rare and usually fatal [Marsden 1978], Among the

Surui, the transmission is probably associated with the

consumption of smoked spider monkey fAtteles sp.) liver,
considered a special delicacy [Coimbra 1982].

Studies of enteropathogenic bacteria and gastroenteritis
among the Karitiana and Surui demonstrated the presence of

important intestinal microorganisms in the area. Different
species and/or serotypes of Escherichia. Shigella. Klebsiella.
Enterobacter. and Proteus, among others, were isolated from fecal

samples collected among both groups

[Coimbra 1982, Coimbra et

al. 1985 and Tanus et al. 1983]. Among the Surui, major causative
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agents of enteric infection 6uch as Shigella flexneri and S.

dvsenterlae were identified, while among the Karitiana, Shigella
boydil as well as invasive and enterotoxigenic strains of
Escherichia coli were observed. High frequencies of antibiotic
resistance were observed, such as the S. dvsenterlae isolated

from the Surui, which proved resistant to 8 out of the 19 drugs
tested [Coimbra et al. 1985].

Acute diarrhea is a major cause of complaint at FUNAI's

health posts and can be very serious when affecting young
children. Among the Karitiana, an average of 3.9 episodes of
diarrhea per individual, per month, was calculated in 1981 and

2.4 episodes per month in 1982 [Coimbra et al. 1985: 112-113].
Unfortunately, we were unable to compute individual attack rates

for the Surui due to the lack of regular registry at local FUNAI

health posts. However, I believe that, in regard to diarrheal
disease, the Surui present an epidemiological picture very close

to, if rot higher, than the Karitiana. Afterall, both groups live
in the same kind of ecosystem, are sedentary, and lack basic
sanitation infrastructure.

Unpublished results on serologic tests for rotavirus among
the Surui (available from author's files) also indicate that a

large proportion of the population (more than 45%) has been

exposed to this group of microorganisms. Rotavirus infection in
Amazonia can also be a major cause of diarrhea, particularly

among Amerindian groups, as was shown by
1986].
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Linhares et al. [1961,

Skin infections produced by piogenic bacteria are often
observed among these populations. For instance, in 1979-80, an
outbreak of skin boils among the Surui led 25 individuals to look

for health services at the "Sete de Setembro" Indian Post in only

20 days [Coimbra 1980]. The large boils (up to 8 cm in diameter)
were very painful and, depending on their location,

prevented

patients from walking and carrying out their daily subsistence
tasks. Bacteriological investigations led to the isolation of
Staphylococcus aureus and S. eoidermidis not only at the

infectious sites but also from the mouth and nose of asymptomatic
carriers [Coimbra and Mello 1980, and Coimbra et al. 1985].

Among the Karitiana, skin boils are also a common reason for
complaint, and they are associated with the same bacteria
[Coimbra et al. 1985]. The results from these studies indicated

that a large proportion of the population were asymptomatic
carriers of either one or both species of Staphylococcus (on the
order of 30 to 60%).

Among the factors that might be related to

the high prevalence rates observed for this kind of skin

infection in the area, and among the Surui in particular, are: a)

the continuous use of clothing without appropriate laundering; b)
the exchange of clothing between different individuals and c) the
usually crowded and damp little houses that many Surui are

building nowadays in the style of poor Brazilian peasants (see
Chapter 2.1), that favor close contact between infected and non-

infected individuals. In a context of high prevalence of

asymptomatic carriers, these behaviors are likely to enhance the
maintenance of the bacteria in the domestic environment.
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However, the most striking finding was the high level of
bacterial resistance to the most commonly used antibiotics. For
instance,

resistant strains of Staphylococcus aureus were

isolated for ampicilin (67.7%), penicillin (50.0%) and

tetracycline (36.7%), among other drugs most often used at

FJNAI's local health posts [Coimbra et al. 1985: 15]. This
pattern of high bacterial resistance to common antibiotic

substances resemble the picture described for enteropathogenic

bacteria in the above paragraphs. Both patterns suggest that
these drags have been administrated too liberally at the local
health services.

Unique parasites have also been observed among the surui.
This is the case of the first report in the literature of human

parasitism by the larvae of the Cuterebridae bot fly Alouattamyia
fcaeri [Guimaraes and Coimbra 1982]. The usual hosts of this fly
are the owl monkey (Aotus trivircatusl and the howler monkey

IAlouatta sp.), with the maggots reaching up to 27mm in length
end developing in the cervical, upper external and axillary
regions [cf. Guimaraes 1971]. It is not yet clear how the
transmission takes place, but Shannon and Greene [1926] suggested

that it is probably through the ingestion of leaves with the

fly's eggs attached. The Surui case described was a woman of
approximately 30 years of age from the "Linha 14" village. She

complained of pain and the feeling of "bichos" moving in her
throat, besides nausea and shortness of breath. The local FUNAI

health attendant did not pay much attention to her complaints
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because the Surui usually say that there are "bichos" in their

body when they feel sick. However, when the patient expelled the
first black and scaly maggot, the whole village was very
frightened and she was immediately send to Riozinho for medical
care. At the "Casa do Indio" the physicians misidentified the

larvae as an intestinal worm and the patient was medicated with

tiabendazole (an anti-helminthic drug). The patient eliminated a
total of six large maggots and survived.
It is interesting to point out that this is not an isolated
case of exotic parasitism. At the same time we were studying the
larvae from the Surui woman, we received from the "Instituto

Nacional de Pesquisas da Amazonia" another larvae obtained from a

peasant living near Manaus, presenting very similar symptoms
[Guimaraes and Coimbra 1982]. Two years latter, Fraiha [1984]
published the third case, from the state of Para, in which the

patient was hospitalized with pneumonia-like symptomatology until
a similar larvae was expelled. Probably the number of reported
cases in the literature would be higher if physicians were more

aware of the existence of unusual parasites in the region.
Human parasitism by A. baeri can be understood in ecological
terms. With the extensive deforestation taking place in the
Amazon, new parasites of zoonotic nature are likely to become

endemic among human populations. In the case of the A. baeri fly,
deforestation is leading to the disappearance of its usual hosts

(i.e., monkeys), therefore forcing the fly to find a new host for
the development of its larvae.

The observation that the three

published cases are from individuals inhabiting areas where
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extensive deforestation has taken place (including the area of

the Linha 14 Surui village) is suggestive that this is likely to
be the case.
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4.4 THE EPIDEMIOLOGICAL PICTURE OF THE SURUI TODAY AND THE
PROVISIONING OF HEALTH SERVICES

4.4.1 Typical Health Problems of the Surui:

The studies mentioned in the previous sections provide

examples of some specific disease entities that are prevalent

among the Surui (e.g., intestinal parasitism, gastroenteritis,
skin boils, etc.). However, there is a vast array of other
entities that are not mentioned in these publications and,

therefore, I will summarize them in this section. Due to the lack
of archival data on morbidity at FUNAI's infirmaries or
administrative offices, I have to limit myself to qualitative

categorizations, based on my experience among the group.
The common cold is

probably one of the most frequent

ailments of the Surui. Particularly during the drier and colder

months (June - August), individuals complaining of running noses,
headaches, fever and sore throats make up most of the cases seen

by the local health assistant at FUNAI's infirmary. The constant
trips to nearby towns in the crowded colonist's buses and along
the very dusty roads is certainly a factor in provoking the
irritation of the upper respiratory tract mucosa, thus favoring
the transmission of the virus. The cold nights call for many
individual fires under the hammocks. Such fires in the little

houses in which a great number of the Surui are now living,

provoke irritation of the mucosa and chronic cough, due to

continuous inhalation of smoke. Children seem to be particularly
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affected with stuffy and/or running noses. They scratch inside
their noses so harshly that they usually provoke wounds that

bleed and later become infected, leading to the formation of pus
and scabs that are difficult to heal. The most serious

consequence of these virus infections is the development of

pneumonia, which is still a major cause of death among the Surui,
particularly among children.

Of the other major viral infections, measles is probably the

most important because it is still a cause of death among young
children, although less frequently so in the last five years.
Cases of whooping cough and mumps are sporadic. I have never seen

cases of poliomyelitis, yellow fever or hepatitis. However, I was
told about a small outbreak of hepatitis (probably type "B")
which took place in the mid-seventies, involving nine Surui,
which lei to the death of two individuals. This was attributed to

the action of a former FUNAI health assistant who used to give
injections with the same needles under the allegation that, since

all patients were Indians, there should not be any problem, as
they all had the "same blood".

Among the bacterial infections, tuberculosis is by far the

most important one. The section on demography (Chapter 3.1) gives
an idea of the importance of this disease among the Surui,

accounting for excessive morbidity and mortality rates since the
first reported epidemics in the early seventies. The only period
when the disease was kept more or less under control was between

1980 and 1982. Before this period, and between 1972 - 1976 in

particular, the number of individuals undergoing treatment
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comprised from 15 to 20% of the total population. Morbidity was
very high, and exuberant ganglionar forms and tuberculous

meningitis were seen. During this period, the group received
special attention from the Brazilian Tuberculosis Service of the

Ministry of Health. Many teams composed of physicians and
microscopists were flown into the "Sete de Setembro" Post for
tuberculosis screening through the examination of sputum.

Subsequent treatment was administered by local FUNAI employees,

under the prescriptions and guidance of the Ministry of Health
Tuberculosis Service.

Despite all these efforts, the lack of local infrastructure

to provide patients with a continuous treatment was a major
factor in frustating the results of the above mentioned medical
work in the area. By looking at some of the few medication
schedules still available at the Posts today, one often sees

notes from the supervising nurse complaining about the lack of
infrastructure to continue with the long-term treatments.
Medication stocks ran short or were destroyed by rats and/ or

humidity due to inappropriate storage. The high turnover of FUNAI
health assistants at the local infirmaries was another important
factor in accounting for the failure of tuberculosis control
programs among the Surui.

More recently, various cases of tuberculosis have been

associated with paracoccidioidomycosis (South American

blastomycosis). This infection is caused by a fungi that presents
a free-living saprophyte form in the natural environment.
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According to Rippon's [1974: 390] review on the subject, the
f ingi has been recovered from soil samples and it seems to thrive

wall in relatively acid soils. Primary infection usually takes

place in the lung or in the digestive tract [Padilha-Goncalves
1985: 272], spreading to other parts of the body such as bone,

skin, brain and other organs. The transmission seems to be

associated with tropical regions of Central and South America,
especially under particular circumstances in which the air can
become saturated with soil-dust particles. Agricultural practices

that involve a disturbance of the soil surface and weeding seem
to be associated with the transmission of the disease as it was

shown in studies of in highly endemic zones of Venezuela where
coffee farming is practiced [Albornoz 1971].

Approximately seven cases of paracoccidioidomycosis have

been reported for the Surui (sometimes associated with
tuberculosis), with four deaths, thus indicating a fatality rate
on the order of 57%.

It should be noted that all cases were

diagnosed after 1982, thus coinciding with the transition to
coffee farming observed in the group (see Chapter 2.2). The fungi
that causes this disease (Paracoccidioides brasiliensis)

is

considered an opportunistic microorganism and therefore, its
transmission is also associated with the immunological state of

the individual. As Rippon [1974: 392] points out, the association
cf malncurishment and immune-depressive diseases such as

tuberculosis can be positively correlated with the occurrence of

clinical cases of paracoccidioidomycosis. As it will be shown in

forthcoming sections, this period of transitions in subsistence
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practices among the Surui was associated with the poor nutrition
of the group, therefore making individuals particularly prone to

opportunistic disease organisms such as this fungi.
Other common fungi infections are dermatophytosis, caused by

different species of Trichophyton and Microsporum. Children are
commonly affected and large lesions can be obcerved on the head,

gluteal area and thighs. Since the domestic dog can be a major
source of the fungi and these animals are raised in the village
under poor hygiene conditions, their presence can be of

epidemiological significance in the transmission of

dermatophytosis. Pityriasis versicolor (caused by the fungi
Malassezia furfur)

is less common, and most frequently seen in

adults.

On the skin, scabies and lice are probably the most common

parasites, infecting more than 70% of the population. Scabies
cause considerable discomfort due to pruritus, particularly in

the genital, subaxilar and gluteus regions. Complications are
often observed since, under conditions of poor hygiene, constant

scratching by the patient often leads to serious wounds that can

become contaminated by Staohvlococcus and other common bacteria
of the skin. The major epidemiological factors implicated in the
transmission of this parasite are observed among the Surui, i.e.,
sharing of clothing [Gulati et al. 1977], poor nutritional status

[Nair et al. 1977], crowded living conditions [Alexander 1969],
and poor personal hygiene [Orkin 1971]. This gives an idea of how

difficult it will be to eradicate this parasite from the

194

community, despite the constant supply of benzil benzoate
available at FUNAI local infirmaries. Lice infestation can also

lead to secondary infection, particularly among children,
favoring the colonization of the wounds by piogenic bacteria.
Surui wcmen are often seen delousing each other, their husbands
and children.

Amcng small children and babies, extensive skin sores are

observed and probably associated with scabies and/or insects
bites. Eabies are particularly sensitive to insect bites which

can be responsible for

intense skin reaction. Bites by black

flies or "piuns" fSimulium sp.) and fleas (only Pulex irritans
was observed in the "malocas") are common ailments that can cause
these rashes and account for considerable irritation on the

part of the affected child. More recently, with the introduction

of cattle in some villages, swarms of large deer-flies or

"mutucas". (family Tabanidae) bite humans at sunset, causing
intense pain and pruritus.

Otitis media and conjunctivitis are other common ailments,
especially among children. Cases of otitis media with abundant
production of pus are not uncommon and can lead to extensive

destruction of the tympanum and other parts of the hearing

system, as has been recently observed in a small Surui girl.
Conjunctivitis is also very common, and several cases can be
observed at FUNAI infirmaries everyday. Sometimes a child wakes

up with such a large amount of semi-dry pus covering their eyes
that it is not possible to open the lids. Since all cases I have

seen responded well to chloranphenicol eye-drops, I discarded the
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possibility of gonoccocal conjunctivitis. Finally, many cases of
children presenting infected cracks behind the ears and on the

corners of the lips could be observed, probably associated with
malnutrition, as

has been suggested by other authors [Jelliffe

1978].

Isolated cases of sexually transmitted diseases have been
observed among male subjects. So far, all cases that came to my

knowledge were of gonorrhea, contracted during sexual adventures

with prostitutes in town. The status of Surui women in regard to
this category of diseases is a major cause of concern since it is
known that such diseases can often become asymptomatic. Since

there is no regular medical follow-up on pregnancies nor are
prophylactic eye drops systematically used in newborns to prevent
ocular gonorrhea, one can fear the possible occurrence of such
cases. This was observed among the Parakana Indians, where
various individuals were blind due to this infection [Vieira-

Filho 1986]. Among the Surui, a serologic survey for syphilis
yielded no positive cases [Tanus et al. 1983].
Malaria was pretty irruch under control among the Surui

between 1979 and 1982 and, at least during my field trips to the
area in this period, I witnessed no cases of the disease.
However, starting from the end of 1982 into 1983, malaria was

being transmitted in the Reservation again. This period not only
coincided with the relocation of villages throughout the
abandoned coffee crops but also with an intensification of

mobility, particularly among young males. For instance, many
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Surui were working for variable periods of time on the

pacification expedition to the yet isolated Uruewauwau Indians,
in the county of Ariquemes, where malaria is highly endemic, and

they were returning to their villages without being screened for
malaria.

Unfortunately, since FUNAI does not keep records on
norbidity, I was unable to compute the exact number of cases

which occurred in the population. Notwithstanding, by looking at
SUCAM's (the Brazilian public health service responsible for the
treatment and control of malaria) reports on blood smear

examinations, one can have an idea of the approximate number of
cases. In 1983, 1984, 1985, 1986 and 1987, respectively, 300

(46.6% positive), 180 (38.8% positive), 100 (30.0%) positive, 171
(12.2% positive) and 120 (8.33% positive) blood smears of Surui
Indians were examined by SUCAM. Approximately 86.0% of the cases

of malaria were due to Plasmodium vivax. while only 14.0% were
caused by the most life threatening species Plasmodium

falciparum. No deaths due to malaria were reported during this
period.

Cortrary to the trend currently observed in the state of
Rond6nia [cf. Coimbra 1988b], no cases of malaria resistant to the
standard treatment offered by SUCAM were observed among the Surui

so far. The group has also been very cooperative with the DDT

spraying teams. The rapid decrease in the proportion of positive
cases observed between 1983 and 1987 can be attributed to an

intensification of house spraying thus indicating how effective
this method alone can be, at least when dealing with relatively
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closed communities such as the Surui. Maintaning the spraying

schedules has been emphasized by various evaluation reports of
the POLONOROESTE program [cf. Vieira-Filho 1983 and Nunes da
Cunha 1986]. With the improvement of roads, suspect cases could
be sent off for a blood smear and treatment, thus also

contributing to the control of the disease within the
Reservation.

Among degenerative and congenital diseases, one case of

enlarged thyroid was observed *t the Linha 14 village. A
congenital heart defect was observed in a child and required
surgery that was performed in Rio de Janeiro. Two cases of
postaxial Polydactyly type A were detected, possibly associated
with an autosomal recessive inheritance [Santos and Coimbra
1989]. Congenital defects of genetical origin have been shown to
occur in relatively high frequencies among Amazonian Amerindians,

probably associated with the high rates of inbreeding often
observed [Neel 1974b].

Work accidents are most common during the dry season when

new gardens are being prepared. Machete cuts can be serious,
particularly when asepsis is not performed, as secondary

infection can develop on the wound. The most dangerous phase of

garden preparation is the cutting of the trees. Recently, a young
man lost a leg that was caught between two falling trees. Snake

bites are a constant threat and responsible for many accidents,
but no deaths were reported since I began working with the group

in 1979. From the cases I observed, most bites were caused by
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non-poisonous snakes (different species in the family
Colubridae), although three accidents caused by Bothroos sp.
("jararaca") were also seen during fieldwork. In these cases, the

prompt administration of anti-venom serum which I always carry to
the field lessened the symptoms and the individuals fully
recovered.

More recently, the introduction of certain technologies
poses new threats. For instance, I have seen dangerous

insecticides such as Aldrin in the "malocas". These were brought
in by a former FUNAI driver in an attempt to help the Surui fight
the leaf-cutting ants fAtta sp.) that were attacking the taro and
sweet potatoes in one particular year. Herbicides have also been
extensively used to control weeds in the coffee crops. The

threats posed by these agricultural chemicals are obvious since
the Surui cannot read the instructions on the labels, do not

store the chemicals properly, and lack any equipment to protect
themselves from skin contact and/or inhaling the products.
Finally, other problems associated with modernization are

obesity and changes in drinking behavior. Many young Surui men
and women are becoming very obese, thus reflecting the inadequacy
cf the current diet in relation to their energy expenditure. The

implications of this change in the pattern of body composition

among Amerindian groups has been pointed out by different
authors, particularly in regard to the outcome of diabetes

mellitus, hypertension, and other degenerative diseases [cf.
Carvalhc et al. 1988 and Vieira-Filho 1977, 1981a,b, 1985].

In relation to drinking practices, "cachaca" (a kind of
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Brazilian rum distilled from sugar cane) seems to have made a

definite penetration into Surui society. This seems to be a major
problem in three particular villages, where lots of empty bottles
were seen scattered around, behind the houses. Even though

Brazilian legislation prohibits the selling of liquor to Indian
individuals, law enforcement is often lax, therefore not imposing

a major difficulty for the Surui in buying as many bottles as
they want.

4.4.2 Coping With Disease:
The above sections provide an overall picture of the most

prevalent health/disease problems among the Surui. To cope with
these various kinds of diseases, the Surui can resort to two

systems of health services, i.e., the 'traditional' which is
represented by the shamans, and the 'modern', represented by

physicians, nurses, and other health professionals, mostly
brought in by FUNAI.

Traditional medical practices are still very important, as
the Surui often resort to them in the treatment of common

ailments. According to the Surui's traditional medical system,
diseases are caused by spirits or the breaking of taboos. The
shaman ("wawa") is the only expert who can negotiate

with the

spirits for a cure for his patient. In addition to his major role
as a healer, the shaman can also be called upon to ensure

successful hunting expeditions, raids to other villages, and
protection of the group and/or particular individuals from
sorcery.
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For the Surui, every human being has a "slhx6". responsible
for one's particular personality traits. Animals also have their

own "slhxd". A "sihx6" is like a soul or, as Brunelli [1988: 128]
puts it in regard to the neighboring Zord, a 'vital principle',

which is deposited by the father in the mother's womb. Therefore,
the semen is the essence of the vital principle of life —

the

"slhx6". In children, the "sihxo" is still very fragile and
susceptible to the attack of spirits that can cause serious

disease or even death. Since a child's "sihxo" is still very
attached to the father, the breaking of certain rules on the part
of the latter can cause the death of the child. For instance, if

the father of a young child goes hunting or eats game meat, the
child will be at risk since the "sihxd" from the killed animal

ta'ay attack her.

In an attempt to protect the "sihxo" of children and sick

adult individuals (who are particularly susceptible), the "wawa"
ties a w^iite quartz stone called "sihxoa". to the neck, arms and,
eventually, the thighs of the patient. According to the "wawa"f
these stones are only found at secret places in the forest,

usually when a small stream begins. "6oan". a powerful spirit
from the water, makes these stones available to the shaman.

The spirit known by "goan" is very important in the Surui

pantheon. Its horoeplace is the water from rivers and lakes, and
it can manifest itself in the form of various animals, such as

the caiman ("wad"), the anaconda ("sob6-ti"), and the catfish

("morib-t:!"). According to informants, "goan" lives in a very far
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away place, where all rivers fall into a hole, and there is a lot
of water. This is said to be a very beautiful place, with clear

water and white shiny stones, from which "sihxoa" is made. This
is also the place where the "sihxd" of the dead are kept.

A long time ago, Surui say that a small boy by the name of

"Taakar" was playing and singing by the river when "goan" took
his "sihxd".

"Taakar did not want to be alone and asked "goan" to

bring his little friend "Xibodr" too. Next morning, "goan" took
the other boy as well. With time, the "sihxo" from other
individuals were taken by "goan". as the two boys kept demanding
more and more. This is why to have one's "sihxd" taken by "goan"

is a major cause of disease among the Surui, characterizing the
state of "ahir" or "asonir". words that can be applied either to
an unconscious or to a dead person. The major symptoms of the

patient in the state of "ahir" is shortness of breadth and loss
of consciousness. The respiratory symptoms are present because

the patient's "sihxd" is in the water (remember that this is

where "goan" lives) where there is no air, thus making it
difficult to breath.

Only the "wawa" can intervene with "goan" in order to re
establish a person's lost or stolen "sihxd". This intervention is

done through shamanistic trance, in which the "wawa" is aided by
auxiliary spirits —

"taakar" and "xibodr". The trance is

attained by inhaling large amounts of tobacco smoke which is

literally swallowed by the shaman in a very peculiar way. During
the curing section, smoke is blown over the patient's body,
particularly the chest, since this is perceived as one of the
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body's natural entrances to spirits. During trance, helped by his

auxiliaries, the shaman wanders through the world of the spirits
in search of his patient's "sihxd". If he does not succeed in his

search, the patient dies. Being successful or not, a gratuity is
expected by the shaman for his work. This is usually done by
offering him food (particularly game), bow and arrows, bead
necklaces, a hammock, a pet animal, or something else that the
shaman demands as payment.

Different spirits can be found in the forest often hidden in

large rcck-shelters, tree hollows, abandoned armadillo holes, and
other places. This category of spirits is known as "qrbav" and

when they penetrate someone's body, they cause intense pain in

the organ where the spirits chose to lodge. The diseases brought
by the 'gerbav" are called "xatiga". and are usually referred to

by adding a personal pronoum to the name of the affected part of
the body plus the suffix "xatioa". Therefore, when a Surui says
'I got a headache', he/she says "onarxatiga" (£= I, my, myself;

anar« ho.ad; xatioa= pain), or "e-ma-neooxatir" meaning 'your arm
is aching' (e= your; ma= an obligatory morpheme; nepo= arm,

xatir= pain).
The transgression of certain taboos is a major source of
disease among the Surui. Food taboos abound and apply

particularly to the young. This is because the "sihxd" of young
individuals is still weak, as we saw in previous paragraphs.

Therefore, eating from the meat of animals such as tapir, woolly

monkey, and armadillo, which are perceived as very "strong" can
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be threatening to the health of a child or a young adult. A
series of post-partum taboos apply for both the father and the
mother of the newborn. For instance, as was mentioned in previous
paragraphs, the new father shall not hunt or eat from game meat.

Finally, the last category of emic diseases are associated

with sorcery ("mavar'M . Cases of "mayar" are often attributed to
Zord shamans, who the Surui perceive as being very dangerous and

having very strong powers. Surui often fall victims of "mavar"
when alone in the forest since the sorcerers are often lying in

wait along the trails. It should be noted that the sorcerer does
not necessarily have a human appearance —

he can be transformed

into an animal such as a snake, a jaguar, a bird, or even a
beetle.

In a recent case of sorcery among the Surui, which was
attributed to the Zord, the victim was a warrior that many years

ago had stolen a Zord woman. For this reason, he was of a target
of Zord sorcerers.

He was attacked while alone in the forest and

the sorcerer introduced a series of minuscule pieces of bone and

thorns in his body. These invisible fragments were responsible
for causing a painful inflammation in one of his feet and

deafness. Many shamanistic sessions were performed until his foot

finally healed, although this man never completely recovered his
hearing. Cases of snake bite and work accidents are also often
attributed to sorcery.

Diseases introduced after contact do not fall into any of
the above mentioned categories. They are simply referred to as
"doenca de vara". i.e., white-man's disease. There are no
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specific names in their language for these diseases. For
instance, measles is called "saramoa" (from "sarampo" in
Portuguese), tuberculosis

"tb" (TB is a common jargon for

tuberculosis employed by Brazilian health workers), flu "oripi"
(from "gripe" in Portuguese) and venereal diseases are called

"doenca de mulher" (i.e., disease of the women).

It should be emphasized that the Surui shaman is, above all,

a negotiator with the world of the spirits. Therefore, his curing
techniques involve trance through which direct contact with the

various spiritual entities is established and a cure negotiated.
However, the population as a whole is also very active in the
prevention and curing of the various sorts of diseases,

particularly the eiders of both sexes. For instance, knowledge

about nt rbal medicines is probably shared by every adult Surui
and, as one grows older, the more knowledgeable one gets in

regard to the therapeutical properties of herbs. Shamans rarely

use any herbs, except for tobacco of course, during their

therapeutic sessions. Herbs used for diarrhea, intestinal worms,

constipation, fever, headache and toothache are commonly seen in
the "malocas". The women in particular are knowledgeable about

contraceptive techniques which involve the preparation of herbal
infusions.

The Surui openly recognize the limitations cf their medical

expertise in coping with 'white man's diseases'. The most often
visited health centers are the infirmaries located at FUNAI

assistance Posts within the Reservation.
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The health services provided by FUNAI are centered at two

places: the infirmaries at the Posts and the "Casa do Indio" at

the headquarters of the Aripuana Park in the town of Riozinho. As
was seen in Chapter 2.1, the overall conditions and
infrastructure of the infirmaries are very precarious, lacking

piped water, appropriate aeration, illumination, and overall
hygiene. At night, rats roam over the shelves in search of sweet
cough and vitamin syrups. The precarious living conditions at the

Posts coupled with

low salaries does not encourage job

applications by individuals with better training and competence.
The rare competent health assistants I have seen working among
the Surui either went to another job outside FUNAI after a period

of 2-3 years, or ended up accumulating too many parallel
functions in the Post (e.g., driver, radio operator, Post chief,

etc.) in an attempt to supplement their wages. Obviously, the
efficiency of these individuals as health attendants decreases as

they get more involved with non-health related positions in the
Post. The difficulties with transportation within the Reservation

makes it very hard for the health attendant to visit the various

villages under the jurisdiction of the Post and provide
medication on a schedule. In practice, only the Indians who live

by the Post get close assistance. In relation to those living in

more distant villages, the health attendant leaves vials of eye
drops, syrups and other medicines when he visits them, even
though the Surui are not able to read and understand instructions
written on the labels.

As was mentioned in previous paragraphs, the high turnover
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of health attendants poses a serious limitation to the success of
haalth actions in the area, particularly in regard to the control

of diseases such as tuberculosis. Not rarely when a health

attendant leaves the Post, it might take months for FUNAI to send
a substitute. In these cases, medication schedules can be totally
interrupted, with serious consequences for the patient.

The inefficiency of what should be a community-based health
care system forces the Surui to leave the Reservation in search

of medical assistance. In most cases, their complaints could be
solved at the level of primary health that should be provided in
the Reservation. As a consequence, the "Casa do Indio" in

Piozinho, which should be destined for the provisioning of
secondary health care,

is constantly overcrowded with patients

from different Indian groups of the Aripuana Park.

The conditions of the "Casa do Indio" are also very
precarious, as has been pointed out in several evaluation reports
cf the POLONOROESTE [Vieira Filho 1983, Nunes da Cunha 1986,

Junqueira and Mindlin 1987]. Its proximity to the BR-364 highway

exposes the Indians to serious accidents, as has already happened
a couple of times. The sleeping quarters are often crowded and
the precarious aeration favors the transmission of air born

infecticus diseases. General hygiene is low since bathing

facilities and latrines are precarious and often dirty. On the
part of the Surui, a common complaint is the food, which is
characterized by a monotonous and very starchy menu.

In theory, a mobile health team ("Equipe Volante de Saude")
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consisting of a physician, a registered nurse, a dentist and a

microscopist should pay regular visits to the villages in order
to conduct preventive medical services, update vaccination
schedules, provide dental treatment, and prepare blood smears for

malaria screening, etc. Notwithstanding, this mobile team cannot

have a regular schedule since either the administration ran out
of their fuel quota, or the vehicles are broken or were allocated
for administrative services.

The chaotic situation of FUNAI health services has led the

Surui, in more recent years, to search for alternative services.
For instance, many individuals are going to local pharmacies and

drugstores in the town of Cacoal. It is common in Brazil that
special clerks in the pharmacies will provide advice over the
counter and sell prescription medicines without prescription.
Between 1987 and 1988, it was surprising to see the number of

Surui individuals who were making appointments with these

'pharmacists' and

buying expensive antibiotics, anti

inflammatory and other drugs. For the Surui, the more expensive
the better, even though they cannot always afford to buy it. Tbp

medication given by FUNAI is said not to have any therapeutical
effect. According to informants, this is why FUNAI gives it free
—

because its is cheap and useless.

For instance, in a survey conducted in 1987, I counted in
some houses more than 15 different kinds of medicines. Most were

vitamins, anti-helminthics, anti-diarrheics, pain relievers and
antibiotics. As one could expect, the ways these were being

administered, particularly to small children, were unsound.
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Recommendations of the sort —

"take one capsule (of

tetracycline) when the throat aches" —

written by the

pharmacist on the box, were seen, thus giving an idea of the
dangers the Surui are running by choosing this 'informal' health
service.

Another alternative to FUNAI health services has been the

private health sector, particularly in the town of Cacoal. Of
course, only the more wealthy Surui individuals can afford these

services. Despite its high cost, it was observed that, during

1987, 1.1% of the Surui were going to a private physician at
first, while 19.0% were still giving FUNAI a try, and then going
to the private sector if they perceived that the first option had

been unsuccessful in solving their complaints. By 1988, 1.6% of
the Surui were going to the private sector without even trying

FUNAI, while 20.9% were doing it as a second option. Those who

have experience with private physicians say that they were much
better treated, in a nice and comfortable setting, and that the

prescribed treatment was very effective.
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4.4.3 Nutritional Status of the Surui:

4.4.3.1 Introduction:

The nutritional status of children, assessed through the
interpretation of certain anthropometric variables, has been

widely used as indicative of the health and nutritional status of

a community [Jelliffe 1978 and Martorell 1985]. Following a W.H.O

[1976] report, improvements in environmental conditions (e.g.,
sanitation, housing, etc.) should be reflected in the milieu in
which children are raised, and thus in their growth pattern. The
nutritional needs of small children must sustain life as well as

support growth and development, thus making them more vulnerable
to variations in nutrient availability which, by its turn, is
reflected in their ability to grow according to internationally

accepted standards. Along with dietary deficiencies, high
prevalence rates for infectious diseases of various sorts are the
major factors in determining the picture of widespread
malnutrition observed in developing countries, as well as among
underprivileged groups in industrial nations.

From an anthropological and ecological standpoint,

nutritional-epidemiological surveys provide essential objective

measurements in order to access how well a population is adapting
to its environment. Social disruption, political-economic crises,
and environmental disasters, among other factors, can have a

direct impact on the availability of food (not only in terms of
quantity but also quality). Children living under conditions of
food shortage, usually associated with endemic infectious and
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parasitio diseases of various sorts, are often seen stunted
(reduced growth rate)

and/or wasted (loss of fat and muscle

tissue), therefore reflecting the group's inability to adapt
successfully to the prevailing social and/or biological
environment.

Of all nutritional disorders of infancy and childhood,

protein-energy malnutrition is the most important condition,

since it is considered a leading cause of morbidity and mortality
in various regions of the world. For instance, Puffer and
Serrano's [1973] epidemiological investigation on childhood

mortality in Latin America demonstrated that, by itself,

rutritional deficiency is the major factor in accounting for the

excessive child mortality observed in the area covered by the
etudy.

Two kinds of malnutrition are recognized: a) acute

malnutrition or wasting, and b) chronic malnutrition or stunting
[WHO 1983: 19]. These forms of malnutrition may be assessed
through the analysis of three basic anthropometric indicators

(height for age, weight for age and weight for height). The
results of the application of these indicators to Surui children,
complemented by measures of body composition (i.e., triceps
skinfold and arm circumference) will be discussed in the next
sections.

Huran growth is basically determined by two major variables

—

genetic inheritance and the environment. In regard to the

first variable, the precise genetic mechanisms which control

growth are not yet clear [Johnston et al. 1975]. On the other
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hand, a large amount of information is currently available on the
relationship between various environmental variables, nutritional
status, and growth. The inadequate availability and/or

provisioning of essential nutrients [Jelliffe 1975], coupled with
high morbidity rates for various infectious and parasitic
diseases [Rowland and McCollum 1977, Chandra 1979, and

Keush and

Farthing 1986], stand as the leading environmental factors
contributing to the achievement of the suboptimal growth progress
(i.e., below the standards) that is observed in large areas of
the world.

Among native Amazonian populations, it is generally assumed
that, under traditional lifestyle conditions, these groups would
have enjoyed good health and nutrition [Neel et al. 1964, Neel
1977 and Fagundes-Neto 1977], therefore demonstrating their

adaptation to the tropical forest ecosystem. With the
establishment of contact with Western societies, changes of
various sorts and acculturation take place, often leading to an
imbalanced diet and overt malnutrition.

With these considerations in mind, we proceeded to conduct

this nutritional assessment study of the Surui in an attempt to
better understand the biocultural adaptation processes in an

Amerindian population going through rapid socio-economic and
ecological transformations. In addition, we also intend with this

study to provide Indian agents, anthropologists, as well as
development planners with enough data to construct a minimum

baseline in order to allow for a more systematic and objective
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evaluation of the various and ongoing development programs

affecting the Surui population as a whole.

A detailed description of methods and techniques for the
collection of the anthropometric data, the use of standards for

comparison, as well as the procedures adopted in the statistical

analysis, can be found in Appendix 1.
4.4.3.2 Anthropometric Indicators. Results:

The presentation of the results will follow in two

ways. Firstly we will present graphics in which individual cases
are plotted against the NCHS percentiles. Secondly, summary
tables will be presented indicating the total number and

percentage of subjects that fall into each nutritional status
category. For a definition of the cut-off points and a brief
discussion of the choice of using standard deviation scores (or

2-scores) in the classification of individuals, the reader is
referred to the Appendix I.
Table 4.1 indicates the total sample size of the

anthropemetric study, by sex and age group, for 1987 and 1988.
Since net all measurements were taken from every child in the

total sample, the actual number of children used in the

computation of the indicators is not equal, as one will notice
from reading the various tables.

Figures 4.1 to 4.6 and 4.13 to 4.18 present the individual
cases studied, by sex, plotted against the NCHS standards [Hamill
et al. 1979 and WHO 1983] for height for age, weight for age, and

weight for height, for the years of 1987 and 1988. Tables 4.2 to
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4.7 summarize these findings, indicating the percentage of cases,

by sex and age groups, classified according to the various ranges
of standard deviations from the mean. Figures 4.7 to 4.10 and

4.19 to 4.22 present the individual data, by sex, for upper arm
muscle area and upper arm fat area, plotted against standards

presented by Frisancho [1981]. Finally, Figures 4.11, 4.12, 4.23
and 4.24 illustrate the distribution of cases for head

circumference, using as standard for comparison the charts

published by Roche and Malina [1983].
Table 4.2 summarizes the cross-sectional findings for 1987

and 1988, with ages and sexes combined. This Table clearly
indicates that the situation is one in which Surui children, in

both years of the study, are stunted, with approximately half of
the sample falling below the cut-off point of -2 standard
deviations. A deficit in weight for age is also noticeable. In
terms of weight for height, on the other hand, the results show

that for both years, the children fall well within the normal

range, i.e., between -2 and +2 standard deviations of the mean.

Figures 4.1 to 4.6 show the individual cases in 1987 for
height for age, weight for age, and weight for height plotted
against the NCHS standard. Figures 4.13 to 4.18 indicate the
individual cases for the same anthropometric indicators in the

year of 1988. Overall, these figures show that, for both years,
Surui boys and girls are stunted (Figures 4.1, 4.2, 4.13, and

4.14), and in relation to the weight .lor age indicator, most
cases tend to fall around the 3rd percentile of the standard.

This combination gives the impression that the nutritional status
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might be adequate if only weight for height is considered since,
as it can be seen from Figures 4.5, 4.6, 4.17, and 4.18, most
cases fall around the 50th percentile.
Tables 4.3 and 4.4 present the results for the three

anthropometric indicators for male and female children,
respectively, classifying the samples according to standard
deviation units of the standard. The tables show that, for the
two years considered,

children of both sexes tend to be stunted,

with low weights for age, but net wasted according to their
weight for height.
Chi square tests were conducted for the three anthropometric
indicators, to find out about statistical differences in the
distribution of cases across the standard deviation intervals. We

have tested between sexes within each year and within the same
sex for both years of the study. The results of these tests are
shown in Table 4.8. As one can notice, all results were

statistically non-significant, except for the distribution of the

cases for the weight for height indicator among girls in 1987 and
1988. In this case, as depicted in Table 4.4, Surui girls in 1988
tend to more more concentrated between -2 and +2 standard
deviatiens than in 1987.

Tables 4.5 to 4.7 present the results segregated by sex and

age groups, for 1987 and 1988. Samples sizes are relatively small
when segregated, but still some trends can be suggested. In

relation to height for age (Table 4.5), it can be noticed that

children younger than 1 year of age are relatively less stunted
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than older age groups. However, the data from children older than

6 years suggest a slight improvement, although these results can

be due to artifacts introduced by the small sample sizes in the
different cohorts.

The weight for age indicator (Table 4.6) follows a similar

trend, somewhat comparable to height for age, with children
younger than 1 year better off than their older counterparts.

Finally, Table 4.7 presents the results for weight for height. In
this case, the results clearly indicate that Surui children of
all age groups and both sexes are not wasted, most falling in the
normal range of variation, i.e., -2 and +2 standard deviations of
the mean.

To sum up, the results for the two years of the study

indicate that, according to the WHO classification of height for

age, weight for age, and weight for height, the majority of Surui

children can be classified as stunted but not wasted [WHO 1986].
Results of the analysis of upper arm muscle area and upper
arm fat area are presented in Figures 4.7 to 4.10 and 4.19 to
4.22. For both sexes, deficits in muscle area can be noticed

throughout the whole sample in both years (Figures 4.7, 4.8,

4.19, 4.20), with most cases falling below the 5th percentile. In
relation to upper arm fat area, the individual cases tend to fall

around the 5th percentile (Figures 4.9, 4.10, 4.21 and 4.22).
Head circumference charts for Surui children between 0 and 3

years of age are depicted in Figures 4.11, 4.12, 4.23 and 4.24.

The results indicate that, although some subjects from both sexes

fall below the 5th percentile, the majority of the cases are
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within the expected normal range.

Table 4.9 presents the results of the differences in
standard deviations of the anthropometric indicators between the

two cross-sectional studies (i.e., 1987 and 1988), by sex and age
groups. Considering height for age, the results indicate that
children of all ages and both sexes tended to maintain the same

standard deviation position, i.e., the mean differences between
the standard deviations in 1987 and 1988 were not statistically
different from zero. On the other hand, the analysis of weight

for age and weight for height provides a different picture. While
boys and girls younger than two years of age tended to maintain
their sane standard deviation positions, it can be noticed that
children older than two years old were significantly different
for both measurements from 1987 and 1988, i.e., the standard

deviaticn position for boys and girls in 1988 for the two
indicaters was significantly higher than in 1987.

An interesting point in Table 4.9 refers to the magnitude of
the standard deviations across the various age groups. As can be

seen, the standard deviations of the three indicators for

children younger than two years old are considerably larger than

in older age groups. Generally speaking, Table 4.9 also shows
that thctre are no sex differences in increment gains in standard
deviations across the three indicators, except for boys 6-9 years

old who improved in their standard deviation positions, while
girls tended to remain the same.
Tables 4.10 and 4.11 show the results of stepwise
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regressions of the Z-scores of height for age, weight for age,
and weight for height for 1987 and 1988, respectively (see

Appendix 1 for details on the regression analysis and Appendix 2
for the calculation of the socio-economic index). For 1987 the

regression analysis indicate that age and socio-economic index

are statistically significant variables in predicting height for
age. In relation to weight for age, only the socio-economic index
was included in the equation. No variables were included for

weight for height (see Table 4.10). For 1988, no variables were
included for height for age; only socio-economic index was

significant for weight for age, and age and socio-economic index
for weight for height. In all instances, socio-economic index had
a positive coeficient while age had a negative one.
4.4.4.

Hemoglobin Level and Anemias:

4.4.4.1 Introduction:

The concentration of hemoglobin in the blood is the most

common way to determine nutritional anemia. Hemoglobin is the
main component or the red blood cells (erythrocytes) and its

primary physiological function is to transport 02 and C02. The
molecule of hemoglobin is composed of two fractions: a) a protein
fraction known as 'globin', and b) a compound called 'heme',

constituted by iron atoms and a red pigment, porphyrin,
responsible for the characteristic color of the blood.

An insufficient amount of circulating hemoglobin leads to a

condition known as 'anemia'. For the purposes of this study,

the

cut-off point of 11 g/iooml of blood [Fomon 1976] was established

as the minimum level of circulating hemoglobin acceptable for a
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healthy child (see Appendix 1 for technical details).
Among the many factors that can cause anemia (such as severe

blood loss, leukemia and certain parasitic diseases), nutrition
stands as the most frequent cause during childhood. In turn, iron

deficiency in the diet is the most common cause of nutritional

anemia in young children [Kelleher 1980: 478]. Notwithstanding,
cne should not forget that, since hemoglobin is also made of

protein, dietary iron by itself will not necessarily ensure a

r.ormal production of hemoglobin. One also needs enough protein to
produce the globin fraction, which will combine with the heme
compound. Therefore, severe anemia can be also associated with

protein-energy malnutrition, due to a reduced capacity for globin
production.

Amcng the parasitic diseases associated with anemia, malaria
and hookworm are among the most important. In the case of the

former, the Plasmodium parasites multiply in the red cell and, at

a certain point in the parasite's life cycle, the erythrocyte
breaks, thus liberating the merozoites (one of the stages in the

development of the Plasmodium) into the blood stream. Therefore,
malaria leads to anemia due to the direct destruction of the

erythrocyte.

Hookworm infection is associated with anemia not only
because the worms themselves feed on blood, but also due to the

many 'bites' inflicted by the worms on the intestinal mucosa,

thus provoking

bleeding. This leads to the main feature of

hookworm infection which is severe anemia. The loss of blood into
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the gut is a function of the worm load harbored by the

individual. Expressed in terms of egg counts, the average daily
blood loss in the case of A. duodenale can be up to 4.47 ± 1.16
ml/1,000 eggs per gram of feces [Farid et al. 1970] and, in the

case of N. americanus. up to 2.14 ± 1.01 ml/1,000 eggs per gram
of feces [Martinez-Torres et al. 1967].
It should be noted that, since hookworms usually.colonize
the upper portion of the intestines, reabsorption of at least
part of the spilled blood is likely to occur. This leads
different authors to conclude that the development of hookworm

anemia is more influenced by the status of the host in regard to

iron [Variyam and Banwell 1982] or protein [Gilles

1964 and

Tandom et al. 1969] in the diet than by the presence of

parasitism itself. In a well-nourished individual, particularly
in regard to one's iron reserve, some studies indicate that
anemia will not necessarily develop in the face of hookworm
infection alone [Roche and Layrisse 1966].

4.4.4.2.

Results:

Table 4.12 provide the results of hemoglobin determinations
according to risk categories for our sample of 124 Surui children
0-8 years of age (see Appendix I for definitions of these risk

categories). A chi-square test indicated that there was no

significant sex differences in the distribution of cases among
the three risk groups (X2= 3.92; p= 0.14; 2 d.f.). In regard to

the clinical interpretation of the results, 90 (72.6%) of the

children had hemoglobin levels below 11 g/iooml of blood, the
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criterion of anemia (see Table 4.12), and 61 (49.2%) fall into

the high risk category for anemia. The difference observed
between boys [with 41 (65.1%) considered anemic] and girls [with
4 9 (80.3%) considered anemic] was also not statistically

significant (X2- 2.90; p- 0.09; 1 d.f.). Figure 4.25 clearly
illustrates the distribution of the sample according to

hemoglobin concentration, whereby most cases fall below the 11

g/lOOml cut-off point. Only 34 (27.4%) of the subjects had
hemoglobin levels above 11.0 g/100ml.

4.4.5.Intestinal Parasitism:

A total of 253 (129 males and 124 females) qualitative stool

parasitclogical exams were done in July 1987. Quantitative exams
were corducted on a subsample of 114 individuals (62 males and 52
females).

Only 19 (7.5%) of the results were negative (see Table
4.13). The great majority of the subjects of both sexes harbored
from 1 to 4 different species of intestinal parasites, with five
individuals harboring six species (see Tables 4.13 to 4.15).

Approximately 50% of the sample population harbored from three to
four different parasite species (Table 4.13).
Tables 4.16 to 4.21 provide the prevalence rates observed

for the species of intestinal helminths, by sex and age group.

Among the helminths, the most frequent finding was eggs of
Ancilostomidae, followed by Ascaris lumbricoides. with prevalence

rates of, respectively, 66.4% and 45.8% (Tables 4.16 and 4.17).

These frequencies were followed by Strongvloides stercoralis and

221

Trichuris trichiura. which also yielded relatively high
prevalence rates, 34.4% and 24.5%, respectively (Tables 4.18 and
4.19). The least common finding were Hvmenolepis nana and
Enterobius vermicularis. which showed positive in, respectively,
17.8% and 10.3% of the exams (Tables 4.20 and 4.21).

In a first glance at Tables 4.16 to 4.21, it seems that

there are no major differences in the prevalence of parasites by
sex. Chi-square tests performed for Ancilostomidae (X2= 3.94, p=
0.68, d.f.«= 6) and A.lumbricoides (X2= 4.48, p= 0.61, d.f.= 6)
confirmed this observation at least for these two species. Since

it is not recommended to perform chi-square tests when having

many cells with expected frequencies less than 5 [SPSS/PC 1988:

b99], we did not conduct the test for the other helminths.
Only one observation (0.40%) for Taenia sp. and one (0.40%)
for Capillaria sp. were registered, both being male subjects. Due
to the small number of observations, these species were not
included in the tables.

The quantitative exams, assessed through the egg count per

gram of feces, yielded a vide variation of counts for the specie
considered, i.e., Ancilostomidae, A. lumbricoides. and T.

trichiura. as indicated by the high standard deviations
(see Tables 4.22 to 4.24). Such wide variation can be, at least
in part, due to limitations in accuracy in the determination of
egg output, when only one counting is performed [Hall 1982].

Notwithstanding, Hall [1982: 610] observes that egg counts can
still be a valuable tool in estimating parasitic loads in a
community when an average egg count is calculated from the
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simple.

Table 4.25 present Pearson coefficients and associated

significances for the linear regression of egg count on age. As

can be seen, all the coefficients are negative, thus indicating
that the number of eggs per gram of feces tend to decrease with

age. This is possibly an indication that young individuals carry

heavier parasitic loads. Breaking down by sex, the male sample
his coefficients with statistically significant probabilities for
two parasites at the 5% level. For females, however, the

coefficient is significant only for Ancilostomidae (Table 4.25).
The reasons for these sex differences in egg count are not clear.

Notwithstanding, when considering the sexes combined, the
coefficients turn out to be significant for the three parasites,

thus indicating that, in the community as a whole, the younger
the individual, the more likely it is that he will carry a high
load of parasites.

In regard to the two species of parasitic protozoa, Giardia
larablia (45.9%) was the most frequent (Table 4.26). Entamoeba

hystolitica was observed in 25.3% of the sample (Table 4.27).
Chi-square tests indicated no sex difference in the prevalence of
G. Iambi ia (X2= 4.37, p= 0.63, d.f.= 6). The test was not run for

I. hvstclitica because of the large number of cells with expected
frequencies less than 5.
Tables 4.28 to 4.31 show the prevalence rates for the

commensal protozoa species, Entamoeba coli. Iodamoeba butschlii.
Chilomastix mesnili. and Endolimax nana. The first two species
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were the most common, with total prevalence rates of 61.7% and
57.7%, respectively (Tables 4.28 and 4.29).

Generally speaking, the results of the stool examinations

indicate a high prevalence for intestinal parasites, both
helminths and protozoa. When comparing the results of this survey
with those obtained from the first investigation on intestinal

parasites conducted among the group [Coimbra and Mello 1981],
there seems to have been an overall increase in the prevalence
rates for most species (see Table 4.32 for a summary of these

findings). This increase is particularly noticeable in relation
to the two species of protozoa (i.e., E. hvstolitica and Q^_
Iambi ia), as well as for the helminths T. trichiura and H. nana.

The prevalences for A. lumbricoides. S. stercoralis and
Ancilostomidae were not significant. In regard to the jSL_
stercoralis. the Surui continue to rank as the native Amazonian

group with the highest prevalence rate for this parasite, as was
pointed out in Section 4.3.
The overall environmental conditions in the Surui villages

today are ideal for the transmission of intestinal parasites. Ac
I have pointed out elsewhere [Coimbra and Mello 1981: 301], the

humid and warm climate typical of the region, and the sandy soils
of the villages, are favorable for the maintenance of the

biological cycles of the various parasite species observed in the
population.
In addition, certain behavioral variables and the overall

socio-economic status of the group also account for the high
prevalence rates observed. The close contact between the Surui
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aid colonization areas,

in addition to the introduction of

domestic animals such as the pig, might be related to the

introduction of parasites considered non-existent among preColumbian populations. This would be the case of, for instance,
Xaejlia. sp. and

Hvmenolepis nana.

The polluted village surroundings resulting from deposition
of human and dog feces reflect, to some degree, the consequences

of a poor adaptation to sedentary life, characteristic of the

Surui today. This picture leads to an increasing degree of
contamination of the village soil by infective stages of the
various intestinal parasites. In only one FUNAI Post was there

a precarious outdoor latrine. However, this latrine was so dirty
and smelly, that not even FUNAI employees (for whom the latrine

was constructed in the first place) used it. As with all other

villages, defecation would take place in the bushes growing

behind the houses or under the coffee trees. As has been pointed
cut by various authors, the increase in prevalence rates for

intestinal parasites and worm

is an expected outcome of

the process of sedentarization among tribal populations [Alland
1969], unless they are provided with basic sanitation

infrastructure [Neel 1974, and Schwaner and Dixon 1974].
As was described in Chapter 2.1, the new villages were

located in relation to their proximity to coffee plots, instead of

taking into consideration traditional Surui criteria for choosing
new sites. As a result, most villages lacked a good water source

nearby. The very small streams were used for drinking, cooking,
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bathing and laundry purposes. Due to their small size,

particularly during the dry season months, the water is likely to
become contaminated with eggs and/or cysts brought by rain or
wind. The fecal pollution of small Amazonian streams during the

dry season has been identified with serious outbreaks of viral
diarrhea in Indian groups, as was reported by Linhares et al.

[1961]. Among the Surui, diarrhea caused by enteric bacteria and
rotavirus is a common problem, as was described in Section 4.4 of
this Chapter.
Therefore, with the surrounding village soil and water
sources contaminated, sedentarization, and a total lack of

sanitary installations, the current picture regarding the
epidemiology of intestinal parasitism and diarrhea infection
among the Surui is not at all surprising.
4.4.6. The Nutritional Status of Surui Children.

Discussion:

One of the interesting aspects of this study regards the

apparent discrepancies observed between the results for, on one
hand, weight for age and height for age, and, on the other hand,
weight for height (low values were observed for the first two

indicators, while relatively normal to high values were observed

for the latter). This picture is intriguing because, if energy
intake is enough to allow for a relatively high weight/height,

why is the linear growth (as expressed by the height/age
indicator) of these children falling way below international
standards?

Other researchers dealing with Amazonian Indian groups have
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faced similar problems in interpreting the information provided

by the combination of these three indicators, i.e., normal weight

for height along with low height for age, and low weight for age.
For instance, Holmes's [1981] nutritional study among Indian
groups of a black water river ecosystem in the Venezuelan

Amazonia concluded that, in the village of San Carlos, the
population was shorter and leaner than the NCHS standards,

although most subjects would fall in the range of normality in

relation to the weight for height indicator [Holmes 1981: 242].
Notwithstanding, not all Amazonian studies on

epidemiological nutrition have had problems with the fitting of
their data against the international standards. For instance,

Elack's study of the Kayapd-Xikrin and the Kayapo-Menkrangnoti
found that the younger children were relatively smaller when
compared to U.S. standards, but as age increased, the children

gained in height and in weight relative to the standard growth
curves [Black et al. 1977]. Among the Indian population of the

Xingu National Park, severe stunting was shown to be practically
non-existent [Fagundes-Neto 1977 and Fagundes-Neto et al. 1981].
It should be noted that the apparent contradictions found in
the Surui data set as well as that of other authors is not a

peculiarity of studies dealing with Amazonian populations. Recent
investigations conducted in other regions of the world, such as

in Guatemala [Yarbrough et al. 1978], Egypt [Brink et al. 1983],
and Peru [Trowbridge et al. 1987 and Boutton et al. 1987], have

come to similar situations, i.e., children showing a low height
for age indicator followed by a high weight for height.
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According to a recent interpretation of such findings, put

forward by WHO [1983: 27], the present results obtained for the
combination of these indicators would indicate a "...normally fed

(population) with past history of malnutrition". As such, Surui
children would be 'short', in terms of height for age, but
'normal', in terms of weight for height [cf. WHO 1983: 26]. In
other words, Surui children are stunted but not wasted [WHO
1986].

In her Venezuelan study, Holmes interpreted her findings in

terms of a genetic adaptation to a relative nutrient-poor
ecosystem such as the Amazonian black waters [Holmes 1981: 243].
Holmes backs up her assertion following Stini's [1975] hypothesis

according to which, a genetically controlled reduction in stature
would alleviate population pressures over scarce food sources,

thus allowing for more people to co-exist in one given area.
Therefore, a small body size would be an adaptive strategy to

enhance the genetic diversity of a group living under constant
nutritional stress [Holmes 1981: 244]. Within this context,

Berlin [1986: 119] adds that "...large people may be born but

generally will have lower fitness than those (short ones) with
lower nutrient needs".

More recently though, the whole issue of being small but

healthy has experienced a renewed and intensive debate among
anthropologists as well as nutritionists and medical researchers.
The source of this controversy lies in the observation that,

although failure to grow is a major problem in many regions of
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the world, its people seem capable of carrying on their life
tasks. A case in point is Holmes's [1984: 387] observation on the
Yanomamo children, according to which "...(small children for
their age) who would be classified anthropometrically as

malnourished.•• (were found) traveling through the forest for

several hours carrying heavy loads without signs of physical
exhaustion".

The underlying idea is that, in regions where food shortage
is a recurrent problem, smaller individuals would be better
adapted because of their reduced nutrient demands. This led David
Seckler, an economist, to elaborate a new model to account for

human growth which challenged prevailing basic assumptions about
malnutrition shared by nutritionists. This model became known as

the 'small but healthy' hypothesis [Seckler 1980].
The small but healthy hypothesis predicts that, under

conditions of nutritional stress, the human body adapts by
reducing its growth rate and therefore keeping its homeostatic

balance in face of the scarce local food supplies. Following

Seckler [1980: 224], this reduction in stature would not provoke
any functional, psychological or other form of impairments,

because "...this range (of variation in stature) represents an
adaptive response of body size to adverse conditions in order to
avoid these impairments".

Notwithstanding the appeal embedded in the argument of the
saall but healthy hypothesis, an array of counter-arguments have
accumulated in the literature showing that the reduction in
stature is not totally free of impairments. Just to mention a few
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studies, maternal size, for instance, has been shown to be a

strong predictor of child mortality. Martorell et al. [1981]
demonstrated that, among Guatemalan Indian women, taller mothers

tended to have heavier babies than their shorter counterparts;
and the relationship between lower birthweight and higher infant
mortality is already well known [cf. Mata 1978 and Victora et al.
1987, for instance].

In terms of work capacity and productivity, Spurr [1983]
pointed out that stunted men have reduced muscle mass and

therefore tend to produce less than their taller counterparts,

particularly under conditions of very physical demanding tasks
such as sugarcane cutting. Retarded growth has also been shown to

be associated with

poor performance in various psychological

tests and learning tasks [Klein et al. 1972, Pollitt and Thomson

1987, and Chaves and Martinez 1981].
Various studies have shown that malnourished children are

more prone to the development of serious consequences from

intestinal parasitism and other infectious diseases which, in
their turn, will deteriorate even more the nutritional status of

the host, as if in a vicious cycle [Zimmerman 1946, CoutinhoAbath 1967]. The impairment of the immune-system among
malnourished children also has been associated with increased

child morbidity and mortality [James 1972, Kielmann et al. 1976
and Barros et al. 1987].

Within this context, it is difficult to accept without some
degree of skepticism the conclusions of researchers such as

230

Stini, Holmes and Berlin, according to which the short stature
observed in the various communities studied in the Amazon region
would be reflecting a genetically controlled adaptive mechanism,
aid therefore these populations were healthy and well nourished.

The observation drawn from experimental and community
studies that individuals living under conditions of nutritional

stress respond by reducing their energy expenditure leading to a
slow dowi of the growth process in children is not to be taken as

an adaptation in an evolutionary sense. In this regard, Gould and
Lewontin [1979] pointed out that the mere observation of an

apparent 'good fit' between individual and environment is
insufficient evidence for inferring the action of natural

selecticn. In addition, as Waterlow [1985] observed, since up to
a certain age there is a possibility of catch-up growth under
improved environmental conditions, stunting could not be defined
as a geretic adaptation since it would be reversible.
The stronger evidences so far presented are in the direction
that environmental factors are more predictive of the nutritional

status than genetic factors alone, especially because most
authors do not make clear what these genetic mechanisms are and
how they operate.

The results of various studies are, in fact, indicating that

ijie 'ethnic' background does not necessarily predict the final
outcome of linear growth. In a well known comparative study among

preschool children of different ethnic backgrounds, Habicht et
ll. [1974] concluded that the genetic effect on mean preschool

growth is relatively small when compared with environmental
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effects. The study of Johnston et al. [1975] in Guatemala is

probably among the most sophisticated ones in attempting to test
for the importance of genetic and environmental factors in

growth. The authors observed that "...the curves of children

(height and weight for both sexes) raised in a common environment
are closer, despite genetic differences, than are the curves for
children raised in different environments and whose genetic

backgrounds are similar", leading to the conclusion that
"...environmental factors are responsible for greater differences
between samples than are genetic differences" [Jonhston et al.
1975: 385].

There is no concluding proof that the achievement of maximal

growth potentials by any population or, in particular, by
Amazonian Indians, can be maladaptive, or that the individual

might 'have less fitness', as suggested by Berlin [1986: 119]. In
addition, since the secular trend in stature is an ongoing

process [Wieringen 1978], one cannot talk in terms of reaching
'maximum growth potential', since we do not know what the maximum
potential really is. The focus should be in growing according to
the standard in a known healthy and well nourished population.
The observation that the NCHS reference seems to establish

too high standards for Amazonian populations, often leading to

the diagnose of whole communities as chronically malnourished,
has motivated the search for alternative standards. The

development of local standards for Amazonian populations would be

an alternative, although problematic to put into practice,
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particularly in regard to Amerindian groups. This is because one
will hardly find a group that fulfills two of the most important

criteria for developing standards for a reference population,
i.e., to include at least 200 individuals in each age and sex
group, and to take the measurements from a well-nourished

population [Waterloo et al. 1977: 490].

In addition, to rely on locally developed standards makes it

impossible to make comparisons across groups and/or regions, with
serious implications for the unbiased evaluation of the success

of community health and supplementary feeding programs. One needs
a reference standard as a base for comparison drawn from a

healthy population. Therefore, as pointed out by Martorell [1985:
4 3], it is justified to use reference data drawn from groups of
European descent as rough approximates for developing countries,
not necessarily as ultimate targets.
Another alternative has been to rely exclusively on the

weight for height indicator, either under the allegation that it
provides a better 'fit' of the local populations when plotted
£gainst international standards, or because the investigator was
unable to obtain the ages of children in order to calculate
height and weight for age.

Notwithstanding its practicality, this last approach can be

very misleading if one is attempting to delineate the nutritional
situation of a given community. For instance, it is no surprise
that Holmes found more than 90% of the Negro River Indian groups
and the Yanomamo within the normal range of variation according
to WHO international standard [Holmes 1981, 1983, 1984,
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1985],

The prevalence of wasting (i.e., low weight for height) in most
poor regions of Central and South America is extremely low

compared to stunting [WHO 1987a], despite the recognition of
widespread malnutrition in the region.
In this regard, Yarbrough et al. [1978: 201] observed that a

normal weight for height status tends to be maintained at
moderately deficient levels of nutrient intake, although the
cumulative linear growth seems to be more sensitive to these

fluctuations, tending to slow down or even to stop. In this case,

the levels of energy provided are not enough to keep up with the

pace of growth in length, even though the normal weight for
height relationship is not necessarily altered. The later will be
altered only when malnutrition reaches a stage in which body
reserves are consumed in basal metabolic activities. Underwood

[1986: 216] also calls attention to this point, saying that
"...to use this ratio (weight for height) to classify an
individual as normally nourished.. .may be very misleading", since

the subject may be chronically undernourished. Therefore, as
Trowbridge et al. [1987: 418] recently called attention, caution
should be exercised in order not to "...underestimate the

prevalence of malnutrition in populations where overall weight
for height status is relatively high but where malnutrition does
exist".

Following Martorell [1985: 29], the monitoring of changes in

a population is best done, not in terms of indicators of wasting
(i.e., weight for height), but of stunting (height for age).
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Besides height for age and weight for height, a widely recognized
and used indicator of protein-energy malnutrition is weight
for age "WHO 1987: 27]. Despite some of its limitations (it does

not distinguish the acute from the chronic malnourished), this
indicator still provides important information in the evaluation

of the nutritional status. The weight for age indicator can be
particularly useful in classifying malnourished children in

regard to the gravity and the prognosis of their stage since it
is very sensitive to short term improvements or deteriorations in
health and nutrition [Gdmes et al. 1956, Monteiro 1984 and
Martorell 1985].

Cress-sectional community studies have indicated that the

majority of children with growth retardation fall into 'mild' to

'moderate' grades of malnutrition. Notwithstanding, as pointed
cut by Gopalan and Rao [1984: 8], a relatively large proportion
cf these .children are at risk to develop more severe forms of
growth retardation.

Despite the usefulness of cross-sectional studies in

providing a general picture of the nutritional status of the
population at a given point in time, they have little prognostic
value in regard to the future growth and development trend

presented by the child. For this reason, longitudinal studies
assume paramount importance, since serial measurements allow for
the evaluation of incremental changes of growth performance which
can be correlated to dietary intake, parasitism and other
variables.

It is known from studies on human growth and development
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that children tend to remain in the growth channel established by
18 to 24 months of age [Fellowes et al. 1979]. Following Lowrey

[1978: 92], "...in normal circumstances one expects a child to
maintain a similar position from age to age, i.e., on or near one

percentile line or between the same two lines".

Therefore,

longitudinal studies hold the potential to indicate adherence or

significant deviance from previous percentile positions, thus
proving important insights into the pattern of growth and its
relational factors in a given community.

The epidemiological picture presented in the previous
sections for the Surui showed that high infant mortality rates,

high prevalence rates and parasitic loads for intestinal
helminths and protozoa, and a high prevalence of anemia are
prevalent. Within this context, it seems that environmental
aspects are more important than genetic factors in the
delineation of current rates of linear growth among Surui
children.

The results obtained both for height for age and for weight
for age clearly indicate that, overall, Surui children are
undergoing a serious process of growth retardation which is

reflected in the high prevalence of below-average classifications

obtained for these two indicators. The fact that the weight for

height indicator seemed normal only confirms a similar patterns

observed by other authors in different populations where a large

number of malnourished children exist. Notwithstanding, the
complementary measures of body composition revealed a picture of
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below average upper arm muscle area, therefore in agreement with
the first two anthropometric indicators.
Taking these results altogether, one can conclude that Surui

children are chronically malnourished, as reflected in the

reduction of their linear and mass growth. The observed process
of stunting compounded by a reduction in lean body mass
(indicated by the upper arm muscle area) suggest a lack of

dietary protein. At the moment, energy intake seems enough to
maintain upper arm fat area at a minimal level and to prevent an
accelerated process of wasting, as reflected in the normal

results obtained for the weight for height indicator.
The longitudinal study for height for age indicate that from

1)87 to 1988 there was no marked improvement (see Table 4.8).
Children of both sexes in 1988 remained close to the same

standard deviation position as in the previous year. This clearly
indicates that no improvements in the stunting situation of Surui
children took place during this time span.
A different longitudinal picture was delineated for the

indicators weight for age and weight for height. For these two
indicators, significant improvements for children older than two
years of age were detected from one year to the other. In this

case, the means of the standard deviation positions were

significantly higher in 1988^ As was mentioned previously in this
Section, weight for age and weight for height, in particular, are

very sensitive indicators to short term changes in health and/or

dietary intake. Therefore, the gain in standard deviation
positions for these indicators point to possible improvements in
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the conditions under which Surui children are growing. Since

neither the overall environmental conditions (e.g. sanitation and
housing) nor the morbidity and mortality rates changed, we are
led to conclude that the longitudinal improvement was probably

due to changes in diet, especially in regard to caloric intake.
An interesting aspect of the longitudinal study was the

comparison of the standard deviations of the three indicators
across age groups (see Table 4.8). The variation detected for
these indicators seems to be higher in children under two years

of age. Considering that in this particular age class breast

feeding and weaning children are lumped together, such variation
can be reflecting the critical period of weaning characterized by
a deterioration of the nutritional status, as opposed to those

still mostly relying on maternal milk.
An interesting point brought out by the regression analysis
was the importance of the socio-economic index as a predictor of
Z-score for height for age, weight for age and weight for height
(see Tables 4.10 and 4.11). It should be noticed, however, that
only for weight for age was this same variable (the socio
economic index) included in the equations for both years. In

regard to height for age and weight for height, on the other

hand, the variables included in the equations were different from
one year to the other.

This observation indicates that the current process of
socio-economic differentiation (Chapter 2.5) due to the

prevailing orientation toward cash activities is having an impact
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oi the nutritional status of Surui children. In other words, the

S3cio-economic index is positively related with growth. As was
described in Chapter 2, many Surui families can afford to buy
mast of their food supplies in stores at the town of Cacoal.
Since most of these items are starch such as polished rice and

pasta, they probably have a direct impact on weight indicators as

is suggested from the cross-sectional and the longitudinal
analysis. In both cases, Surui children are better off in terms

of weight for age, weight for height and upper arm fat area. The
regression analysis suggests that the higher the socio-economic
index a child has, the better off he/she will be in terms of

weight. Notwithstanding, it should be noted that this enhanced
access to caloric sources among children at higher ranks of Surui

society is not enough to have a catch-up effect on linear growth
since the regression analysis did not show any relationship

between socio-economic index and the height for age indicator.
Generally speaking, Surui children are stunted, no matter their
socio-economic status, which I believe to be related to an

insufficient caloric and protein intake, coupled by high
morbidity rates for various endemic infectious and parasitic
diseases.

This overall nutritional picture of the Surui is in
consonance with the results of the hemoglobin determinations (see

section 4.4.2.2 in this Chapter) which showed that the majority
of the children are anemic (i.e., 72.6% of the sample).

The results of the intestinal parasitological study (see

section 4.4.3 in this Chapter) also help explain the high
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prevalence of malnutrition and anemia observed. With prevalence
rates of 66.4%, 45.8% and 25.0% (see Tables 4.16, 4.17 and 4.19),

respectively for Ancilostomidae, Ascaris lumbricoides. and
Trichuris trichiura. the current results for hemoglobin

determinations are not surprising. Polyparasitism is high, with

children averaging from 2 to 4 species of intestinal parasites
harbored (Table 4.15).

The negative nutritional implications of intestinal

parasitism has been extensively demonstrated. Some helminths
might exercise a direct influence on the process of intestinal
absorption and/or obstruction of the intestines, thus hampering
the cellular intake of essential nutrients such as proteins,

carbohydrates and vitamins. Diarrhea, abdominal pain, vomiting
and loss of appetite are often seen as isolated symptoms or in

association among Surui children. These processes not only induce
direct loss of nutrients but also affect the well-being of the
child.

For instance, various authors have implicated A.

lumbricoides with malabsorption, often being linked to growth
failure [Venkatachalam and Patwardhan 1953, Tripathy 1971, Walter
et al. 1979, Stephenson et al.

1980, Forsum et al. 1981, and

Taren et al. 1987]. Hookworm infection has been implicated with
iron-deficiency anemia [Gilles 1964, Variyam ani Banwell 1982,

and Taren et al. 1987], while Giardia is also related to growth
failure due to its association with diarrhea [Farthing et al.

Recent community studies conducted by Taren et al. [1987]
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concluded that hemoglobin concentrations were significantly lower
i1 children infected with A.

lumbricoides. T. trichiura and

hDokworm. Experimental [Forsum et al. 1981] and clinico-

epidemiological [Taren et al. 1987] investigations have shown
that, Ascaris in particular, seems to have a direct influence on

the mouth-to-caecum transit time therefore having an impact on
the absorption of various nutrients, including aminoacids and
iron.

Ethnographic evidence to support these conclusions is found
in Chapter 2. As was indicated in that section, the current trend

in the dietary changes observed among the Surui is in the

direction of an overall increase in the consumption of starch
products and refined carbohydrates, and a decrease in the

consumption of game, fish and other major sources of protein.
Polished rice, tubers, crackers and, eventually, canned sardines,
constitute the daily menu for many Surui children today.

Therefore, coupled with the inadequate diet, the high rate
cf intestinal parasitism and diarrhea observed in the group,

contribute to the aggravation of the nutritional picture by
limiting intestinal absorption, provoking blood loss and

promoting the excretion of nitrogen and other important elements.
The reintroduction of malaria, as was described in Section 4.4,

also hat; important nutritional implications, particularly in

regard to the development of anemia.
In addition, the inadequate knowledge of modern infant

feeding techniques (e.g., the use of baby formulas) currently

being adopted by some Surui mothers, associated with the
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characteristic poor sanitation of the villages and FUNAI Posts,
is also a major reason of concern, particularly in regard to
infant health. The utilization of bottles improperly cleaned and

stored, and the dilution of powdered milk in wrong

concentrations, plus using contaminated water, can cause serious

gastro-intestinal infection, thus imposing an overburden in the
nutrient supplies of an already debilitated child.

Epidemiological studies have indicated that, in many Third World
communities, bottle fed infants have a five-fold mortality rate
when compared to breast fed infants [Wray et al. 1978].

Therefore, great care should be exercised in introducing new
technologies such as baby bottles among the Surui and other
Amazonian Indian groups as well.

The changes taking place in the social organization of the

group are also likely to have an impact on the nutritional status
of the small children. As we saw in Chapter 2.1, there is a trend

toward shifting from the communal longhouses to smaller units

often inhabited by the immediate nuclear family. In a society
where child care is the woman's responsibility, the traditional

longhouse setting implies more adults per household, therefore

allowing for some women to be always in the vicinity of the
house. In this case, toddlers and other more vulnerable related

individuals can benefit from the extra attention which might be
reflected in their overall food intake.

For instance, in 1988 we observed a child that suffered from

acute malnutrition and required medical intervention. This family
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lived in a small wooden house and had six children when the

mother delivered another child. Following Surui traditional post
partum prescriptions, the mother in this condition must leave the

house and stay in a separate shelter built by her husband apart
from the village. Since the father and the older son were busy
working in the preparation of a new garden, all housework became

the responsibility of the older daughter, a

nine year old girl.

The situation in the house declined further since there was no

one to bring tubers from the gardens and provide for other basic
naeds in a regular manner. Consequently, the two year old
suffered the most and was hospitalized with loss in weight and
subcutaneous fat, wrinkling of the skin, distended abdomen, and

diarrhea, thus suggesting a typical case of marasmus. This

example shows how changes in social organization among the Surui
can be reflected in the social network which, by its turn, can
reflect on the health and nutritional status of the children.

The current nutritional situation of the Surui is comparable
to some of the poorest regions of Brazil, such as the sugar-cane
plantations in the state of Pernambuco, where approximately 50%
of the children ages 1-4 years are stunted [WHO 1987b], or among
peasants from the Negro River region, in the Brazilian Amazon,

with approximately 70% of the children being stunted [Giugliano
et al. 1984]. As a matter of fact, growth retardation as a
rutriticnal and public health problem in Amazonia is not a new
issue. Since the '40s, Castro [1946: 133] has called attention

to the serious deficit in protein intake which is reflected in
the short stature of the authoctonous population, the shortest in
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the country, according to the author. Below average values for
the weight for age indicator were observed in 63% of the children
in the Negro River [Giugliano et al. 1984]. In all these areas,

high prevalence rates for intestinal parasites, diarrhea, anemia,
and clinical signs of vitamin deficiencies are observable [cf.
for instance, Montenegro 1961, Batista 1967 and Giugliano et al.
1978].

On the other hand, rural migrants in the state of Rondonia

seem to be doing better than the Surui, in nutritional terms. For
instance, Ferreira and Ott [1988] reported that stunting was

observed in only 6.0% of the sample, while low weight for ages
was observed in, approximately, 30% of the children studied.

It is well known from ethnographic studies that Amazonia
Amerindians undergoing acculturation and assimilation into the
overall national society tend to be inserted at the lowest

rankings of the socio-economic stratification system [Cardoso de
Oliveira 1974, 1978]. As one can depict from the previous
paragraphs, the negative implications of this assimilation
process among the Surui extends beyond its social and cultural
realms, also being reflected in the biological status, well-

being, and chances of survivorship of these individuals.

The fact that the nutritional status of the Surui today is
comparable to the situation observed among non-Indian rural
populations of the country, knowingly deprived of the minimal

conditions of ascending in socio-economic ranking, gives an idea

of the difficulties the group is facing in attempting to adapt to
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new prevailing socio-economic and ecological conditions. As was
shown in previous chapters, the insertion of the Surui into a

capitalist economic system is being characterized by a series of
maladaptive behaviors which are being directly reflected in their
low health/nutritional standards and overall living conditions.

The one major change that is certainly accounting for a
considerable proportion of the current low living standards is
the overall orientation toward cash activities (mostly coffee
firming and timbering), to the detriment of traditional

subsistence practices. This orientation led to an emphasis on

consumption of commodities which end up being enjoyed by only a
handful of individuals, thus leading to social factionalism and

political unrest in the community.

Higi dependency on FUNAI and low levels of literacy are not
compatible with successful cash farming as they prevent the Surui
from critically evaluating the conditions of the economic

transactions they engage into with local entrepreneurs who buy
their coffee, rice, rubber, timber and other eventual produce. To
rely exclusively on FUNAI to mediate these transactions, as was

often observed, is not necessarily the best option either. In
most cases, the Agency's employee who accompanies the Indians to

town is solely the truck driver or some 'bracal' from the Post,

cne way or the other, these are not the best advisors for the
Surui economic transactions because very often they are barely

literate themselves, thus being equally prone to trickery on the

part of the merchants in town.
Therefore, a series of critical relational factors outside
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the immediate realm of the physical environment plays an

important role in the kind of behavioral responses adopted by the
Surui in face of socio-cultural changes. While on the one hand,

the adoption of strategies based on traditional expertise has
proved unsuccessful to meet with most modern challenges, on the
other hand, the Surui lack the means of production (e.g., basic
skills and autonomy) to cope successfully with these new

challenges. The high levels of infectious-parasitic diseases and

high rates of infant mortality, coupled with widespread
malnutrition, reflects the poor adaptation of the Surui in face

of the actual political, economic and ecological transformations.
Despite all the drawbacks observed in the process of
acculturation and social change among the Surui, some indications

of a possible improvement were detected in the longitudinal
study, since the hunger which characterized the year of 1987
stimulated a strong reaction from the group in an attempt to

remedy the situation.
As we saw from Chapter 2.2.5, many eldert, were particularly

upset with the orientation toward the outside which was so marked
in 1987, i.e., selling timber, coffee, rice, and most of the

money being wasted in town —

nothing being invested inside. This

led to unrest which culminated with two of the three most

prominent leaders being deposed.

A couple of months before these political changes within
Surui society, the commercialization of timber from the

Reservation was prohibited by FUNAI and Federal Police officials,
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and the ^madeireiros" forbidden to enter the area. At about the

same time, food suplementation was provided by FUNAI (mostly
rice, beans and soy oil) in response to the report of a FUNAI
msdical team that visited the area in 1987 and became concerned

about the nutritional situation of the group.

All these changes are probably being reflected in the small,

bat significant, improvements in the weight for age and weight
for height indicators observed in 1988. It is known that weight
responds quickly to changes in diet, while observable changes in

height take longer to be noticed. However, I think that these
results indicate the potential for a successful community health

program focused on revitalization of subsistence agriculture,
basic sanitation, education and, at least in its beginning, food

euplemertation for the children.
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Table 4.1

Sample sizes of nutritional anthropometric study
according to Bex, age groups, and year.

Male
AGE
GROUPS

Age <

1

Female

1987

1988

1987

1988

12

14

10

11

1< Age

<2

2

14

9

10

2< Age

<6

30

29

27

37

6< Age

<9

26

42

23

25

70

99

69

83

Total

248

Table

4.2

Distribution of height for age, weight for age, and
weight-for-height among Surui children, less than 9 years old,
by standard deviations of the NCHS mean,
all ages and both sexes combined.

STANDARD
DEVIATION

Height for
Age

Weight for
Age

Weight for
Height

INTERVALS
1987

SD <

-2

69

(49.6%)
2 <

SD < -1

31

(22.3%)
1 <

SD <

1

30

(21.6%)
1 <

SD <

2

6

( 4.3%)
SD >

2

3

1988

102

(57.0%)

1987

1988

42

51

(33.3%) (28.2%)

43

47

(24.0%)

(37.3%)

28

34

63

(34.8%)
61

(15.6%)

(27.0%)

(33.7%)

3

2

2

1987

8

1

( 6.3%)

( 0.6%)

13

(10.3%)
92

(73.0%)
11

( 1.7%) ( 1.6%) ( 1.1%) ( 8.7%)
3

1

4

1988

2

13

( 7.3%)
131

(74.0%)
22

(12.4%)
10

( 2.2%) ( 1.7%) ( 0.8%) ( 2.2%) ( 1.6%) ( 5.6%)
TOTAL

139

(100%)

179

(100%)

126

(100%)

249

181

(100%)

126

(100%)

177

(100%)

Table 4.3

Distribution of height for age, weight for age, and
weight-for-height among Surui boys, less than 9 years old,
by standard deviations of the NCHS mean, all ages.

STANDARD
DEVIATION

height for
age

weight for
age

weight for
height

INTERVALS

SD <

-2

1987

1988

1987

1988

35

56

23

32

1987

2

1988

1

(50.0%) (58.3%: (35.9%) (32.0%) ( 3.1%) ( 1.0%)
2

<

SD <

-1

14

(20.0%)
•1 <

SD <

1

16

(22.9%)
1

<

SD <

SD >

2

2

20

19

(20.8%)
16

(29.7%)
20

(16.7%)

(31.3%)

6

7

( 9.4%)

( 7.3%)

32

(32.0%)

50

(78.1%)

67

(69.8%)

4

2

2

2

5

( 5.7%)

( 2.1%)

( 3.1%)

( 2.0%)

( 7.8%)

(14.6%)

1

2

-

3

1

7

( 1.4%) ( 2.1%)

TOTAL

31

(31.0%)

( 3.0%) ( 1.6%) ( 7.3%)

70

96

64

(100%)

(100%)

(100%)

250

14

100

(100%)

64

96

(100%)

(100%)

Table 4.4

Distribution of height for age, weight for age, and
«reight-for-height among Surui girls, less than 9 years old,
by standard deviations of the NCHS mean, all ages.

height for
age

STANDARD
DEVIATION

weight for
age

weight for
height

INTERVALS
1987

SD <

-2

34

(49.3%)
2

<

SD <

-1

17

(24.6%)
1

<

SD <

1

14

(20.3%)
1

<

SD <

SD

TOTAL

>

2

2

1988

1987

46

19

(55.4%)

(30.6%)

23

28

(27.7%)

(45.1%)

12

14

1988

19

(23.5%)
32

(39.5%)
29

(14.5%)

(22.6%)

(35.8%)

2

1

-

-

( 2.9%)

( 1.2%)

1987

6

1988

-

( 9.7%)
7

6

(11.3%)

( 7.4%)

42

(67.7%)

64

(79.0%)

6

8

( 9.7%)

( 9.9%)

2

1

1

1

1

3

( 2.9%)

( 1.2%)

( 1.6%)

( 1.2%)

( 1.6%)

( 3.7%)

69

83

62

81

62

81

(100%)

(100%)

(100%)

(100%)

(100%)

(100%)
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Table

4.5

Distribution of height-for-age among Surui children, by
standard deviations of the NCHS mean, by sex.
Male
AGE
GROUPS

Female

1987

1988

1987

1988

Age < 1
SD <

-2

4

<

SD <

-1

4

-1 <

SD <

1
2
2

2

-2

1

<

SD <
SD >

2

(33.3%)
(33.3%)
(16.7%)
(16.7%)

(64.3%)
(28.6%)
(7.1%)

9
4

1

1
2
4

2
1

(10.0%)
(20.0%)
(40.0%)
(20.0%)
(10.0%)

5
3
2
1

(45.5%)
(27.3%)
(18.2%)
(9.1%)

1< Age <2
SD <

-2 <
-1 <
1

<

SD <
SD <

-2
-1
1

SD <

2

SD >

2

2(100.0%)

10

(83.3%)

7

1
1

(8.3%)

1

(8.3%)

(63.3%)
(13.3%)
(16.7%)

17

(3.3%)
(3.3%)

1

(60.7%)
(14.3%)
(21.9%)
(3.6%)

(38.5%)
(23.1%)
(34.6%)
(3.8%)

20

—

1

(77.8%)
(11.1%)
(11.1%)

—

6
3

1

(60.0%)
(30.0%)
(10.0%)

—

2< Age <6
SD <

-2

19

<

SD <

-1

4

-1 <

SD <

1

5

SD <

2

1

«SD >

2

1

-2
1

<

4

6

25

2

(74.1%)
(14.8%)
(7.4%)

3

(67.6%)
(21.6%)
(8.1%)

1

(3.7%)

1

(2.7%)

6

(26.1%)
(43.5%)
(30.4%)

10

(40.0%)
(36.0%)
(24.0%)

20
4

8

6< Aga <9
SD <

-2

10

<

SD <

-1

6

-1 <
1 <

SD <
SD <
SD >

1

9

2
2

1

-2

Total

12
8
1
1

70

(47.6%)
(28.6%)
(19.0%)
(2.4%)
(2.4%)

96

10
7

69

252

9
6

83

Table

4.6

Distribution of weight-for-age among Surui children, by
standard deviations of the NCHS mean, by sex.
Male
A3E
GROUPS

Female

1987

1988

1987

1988

Age < 1

-2

<

-1 <
1

<

SD <
SD <

-2
-1

6

SD <

1

3

SD <
SD >

2
2

1

1

(16.7%)
(50.0%)
(25.0%)
(8.3%)

(21.4%)
(35.7%)
(35.7%)

3
5

5

5
5

(50.0%)
(50.0%)

1
2
6

(11.1%)
(22.2%)
(66.7%)

(66.7%)
(22.2%)
(11.1%)

3
2
5

(30.0%)
(20.0%)
(50.0%)

1< Age <2

-2

<

-1 <
1 <

SD <
SD <

-2
-1

SD <
SD <
SD >

2

2(100.0%)

1
2

(66.7%)
(20.0%)
(6.7%)

10
3
1

—

—

6

2
1

—

-

2< Ago <6
<

-2

14

-2

<

SD <

-1

8

-1

<

SD <

1

3

1

<

SD <

2

1

SD

2

SD

>

(46.7%)
(26.7%)
(23.3%)
(3.3%)

(37.9%)
(34.5%)
(24.1%)
(3.4%)

11
10
7

1

12
17

3

(37.0%)
(48.1%)
(11-1%)

7

(32.4%)
(45.9%)
(18.9%)

1

(3.7%)

1

(2.7%)

3

(18.8%)
(50.0%)
(31.3%)

3

(12.0%)
(44.0%)
(44.0%)

10
13

6< Age <9

-2 <
-1 <
1

<

Total

SD <

-2

5

SD <
SD <

-1
1

5

SD <
SD >

2
2

10

(25.0%)
(25.0%)
(50.0%)

(19.0%)
(31.0%)
(4.2%)
(2.4%)

8

13
19
1

64

100

253

8
5

62

11
11

81

Table 4.7

Distribution of weight-for-height among Surui children, by
standard deviations of the NCHS mean, by sex.

Female

Mai e
AGE
GROUPS

1988

1987

1988

1987

Age < 1

-2 <
-1 <
1 <

SD
SD
SD
SD
SD

<
<
<
<
>

-2
-1
1
2
2

1

(25.0%)
(50.0%)
(16.7%)
(8.3%)

1

(50.0%)

3
6
2

1
5
4
4

(7.1%)
(35.7%)
(28.6%)
(28.6%)

2
2
4
1
1

(20.0%)
(20.0%)
(40.0%)
(10.0%)
(10.0%)

2
3

2
2

(22.2%)
(33.3%)
(22.2%)
(22.2%)

1< Aga <2

-2 <
-1 <
1 <

SD <

-2

SD
SD
SD
SD

-1
1
2
2

<
<
<
>

2
3

1

(50.0%)

7
1
1

(25.0%)
(58.3%)
(8.3%)
(8.3%)

3

3
1

(22.2%)
(33.3%)
(33.3%)
(11.1%)

1

7
1
1

(10.0%)
(70.0%)
(10.0%)
(10.0%)

2< Age <6

-2 <
-1 <
1 <

SD
SD
SD
SD
SD

<
<
<
<
>

-2
-1
1
2
2

1
2
25
2

(3.3%)
(6.7%)
(83.3%)
(6.7%)

1
2
23
2

(3.6%)
(7.1%)
(82.1%)
(7.1%)

1
24
1

(3.7%)
(3.7%)
(88.9%)
(3.7%)

2

(8.1%)
(86.5%)
(5.4%)

22
3

(88.0%)
(12.0%)

3

32

—

•"

—

1

6< Aga <9

-2 <
-1 <
1 <

Total

SD
SD
SD
SD
SD

<
<
<

<
>

-2
-1
1
2
2

1

1
18
1

(5.0%)
(90.0%)
(5.0%)

1
32

7
2

64

(2.4%)
(76.2%)
(16.7%)
(4.8%)

1
11
3

62

96

254

(6.3%)
(6.3%)
(68.8%)
(18.8%)

81

Table 4.8

Chi-square values and associated significances for Surui
boys and girls, 1987 and 1988, all ages. This table
compares between sexes in both years and between years for each sex,
for the three nutritional indicators (h/a- height for age; w/a=
weight for age, and w/a« weight for height).

Boys 1987

h/a

Girls 1988

w/a

w/h

-

-

h/a

w/a

w/h

B

o

h/a

2.90 ns

1.49 ns

y

b

w/a

-

2.33 ns

8

w/h

-

-

5.46 ns

-

4.53 ns

-

-

3.13 ns

8

G

i

h/a

1.43 ns

-

-

2.25 ns

r

1

w/a

-

6.13 ns

w/h

-

-

-

3.03 ns

-

-

-

s

2.83 ns

9.57 *

8

7

Note: * refers to a probability of less than 0.05 but more than 0.01
** refers to a probability of less than 0.01.

ns refers to a probability that is not significant of at
least 0.05.
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Tablt

4.9

Saaplf lizii, Haas, standard donations, t talatf, and aitociattd significances
for tat Z-i(ort difftrtncts ia atifht for aft, vtifbt for aft, and vtight for btight
bttvttn 1967 and 1988 aaoag Saral boys, firlt and mik cotbintd.

ktifht for agt

A6E
8WUPS

night for apt

,r,..,,__

Mi [fkt

for btigit

m m m m m m m m mt

toys

Girls

Coab.

loys

U*56)

01*56)

(N>112)

(J«56)

6irls
(N>52)

Coab.

Boyi

6irli

Coab.

(N*108)

(1*53)

««52)

(N'105)

Age < 2
Saaplt Silt
Htin

Standard Itv

t Valit

«*9
•0.20

2.89

-0.21ns

N>14

-0.71
1.39

-1.91ns

««23
-0.31

2.08

-1.19 ns

11*11

««14

««25

-0.54

-0.03

-0.25

1.61

-1.11 ns

1.20

-0.08 ns

1.39

-0.91ns

1*9

11*14

11=23

•0.63

0.25

-O.10

1.33

1.43

1.50

-1.26 ns

0.70 ns -0.32 ns

2 < Af < 6
Saaplt Si it

N'2S

1*25

N'50

1*26

N<25

B=51

1*25

11*25

N*50

Htan

-0.00

0.12

0.06

0.17

0.27

0.22

0.26

0.31

0.29

Standard De?

0.57

0.57

0.57

0.34

0.54

0.45

0.61

1.06 ns

0.73 ns

2.58 *

2.54 i

3.54 ••

2.15 f

0.72
2.14 f

0.66
3.05 tt

t Valit -0.02 ns

6 < Agt < 9
Saaplt Sizt

»*22

11*17

N'39

««19

N<13

H*32

R>19

1=13

11*32

Htm

-0.03

0.04

0.00

0.16

0.03

0.41

0.35

0.73

0.25
0.53

2.46 t

1.72 ns

3.02 u

Standard Pt?
t Valit

0.31
•0.38 ns

0.20

0.26

0.39

0.34

0.12
0.37

0.93 ns

0.11 ns

2.02 1

0.35 ns

1.84 ns

Mote: t rtftrs to a probability of loss tin O.OS bat tort than 0.01.
»• rtftrs to a probability of Itss thin 0.01.
ns rtftrs to a probability that is not significant of at least O.OS.
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0.65

Table 4.10

Stepwise multiple regression analysis: Z-score values of anthro
pometric indicators as dependent variables, Surui children, 1987.

Model : dependent

B

St.

variable

error

Beta

t value

of B

Model 1: Z-scores for height for age (R2«0.17)
Intercept

-2.29

0.46

Age

-0.28

0.12

-0.23

0.11

0.03

0.35

Socio-Economic Index

Variables

not

-5.01 ***

-2.22 **
3.34 ***

included: sex, adults in the house, children in

the

rouse, hemoglobin g/100 ml, and number of parasites.

Model 2: Z-scores for weight for age (R2«« 0.05)
Intercept
Socio-Economic Index

-2.01

0.23

0.05

0.02

0.23

-8.91 ***
2.08 **

Variables not included:
sex, age, adults in the house,
children
in the house, hemoglobin g/100 ml, and number of parasites.

Model 3: Z-scores for weight for height
Variables not included:
sex, age, adults in the house,
children
in the house, socio-economic index, hemoglobin g/100 ml, and number
cf parasites.

Note: *
**
**»
ns

refers
refers
refers
refers

to
to
to
to

a
a
a
a

probability
probability
probability
probability

257

of less
of less
of less
that is

than 0.10 but more than 0.05.
than 0.05 but more than 0.01.
than 0.01.
not significant of at least 0.10

Table 4.11

Stepwise

multiple

regression

analysis:

Z-score

values

of

anthro

pometric indicators as dependent variables, Surui children, 1988.

Model : dependent

B

St. error

variable

Beta

t value

of B

Model 1: Z-scores for height for age

Variables not
in the house,

included: sex, age, adults in the house,
and socio-economic index.

children

Model 2: Z-scores for weight for age (R2*= 0.05)
Intercept
Socio-Economic Index

Variables
in

the

not

-1.78

0.17

0.04

0.02

included:

0.22

-10.3 ***
2.59 **

sex, age, adults in the house, and children

house.

Model 3: Z-scores for weight for height (R2~ 0.06)
Intercept

Age
Socio-Economic Index

Variables
in

the

Note: *
**
***
ns

not

0.28

0.21

-0.10

0.05

-0.17

-1.99

0.03

0.01

0.16

1.84

included:

1.32

**
*

sex, adults in the house, and children

house.

refers
refers
refers
refers

to
to
to
to

a
a
a
a

probability
probability
probability
probability

258

of less
of less
of less
that is

than 0.10 but more than 0.05.
than 0.05 but more than 0.01.
than 0.01.
not significant of at least 0.10

Table 4.12

Hemoglobin concentration of Surui children according
to risk groups for anemia

risk groups

males

and sex.

females

for anemia

high
(below 10g/ 100ml)

29

(46.0%)

moderate

12

(between 10 and llg/ 100ml)

(19.0%)

low

22

(above llg/ 100ml)

(34.9%)

TOTAL

259

32

(52.5%)
17

(27.9%)
12

(19.7%)

63

61

(100%)

(100%)

Table 4.13

Prevalence of polyparasitism among the Surui,
by age group (males).

NUMBER OF PARASITE SPECIES HARBORED
AGE
GROUPS

age < 1 3
(27.3%)
1
1< age < 3 - l

3< age <6
6< age <9
9< age <15

-

(12.5%)
1
1
(5.0%)
1
1
(3.7%)
-

15< age <30

2
8
(8.0%) (32.0%)
age > 30
4
2
(14.3%)
(7.1%)

Total

9

-

3
4
i
(27.3%) (36.4%)
(9.1%)
2
1
2
11
2
1
2
(25.0%) (12.5%) (25.0%) (12.5%) (12.5%)
2
6
1
2
10
6
1
(10.0%) (50.0%) (30.0%)
(5.0%)
6
10
7
3
6
10
7
3
(22.2%) (37.0%) (25.9%) (11.1%)
2
4
3
1
2
4
3
1
(20.0%) (40.0%) (30.0%) (10.0%)
3
8
12
1

(12.0%) (32.0%)
10
10
(35.7%) (35.7%)

13

(7.0%) (10.1%)

25

46

(19.4%) (35.7%)

(4.0%)
2
(7.1%)

(8.0%)

25

(19.4%)

8

(4.0%)

3

(6.2%) (2.3%)

Note: This table comprise parasitism by Ascaris lumbricoides.
Stronovloides stercoralis.

Enterobius vermicularis.

Ancilostomidae, Trichuris trichiura. Hvmenolepis nana. Taenia
sp., Entamoeba hvstolitica and Giardia Iambiia.
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Table 4.14

Prevalence of polyparasitism among the Surui,
by age group (females).

NUMBER OF PARASITE SPECIES HARBORED
AGE
GROUPS

age < 1

2

-

1

1

(14.3%)

(28.6%)
1< age <3

—

-

1

-

6< age <9

1

(4.2%)
1

(5.3%)

5

2
13
6

1

(38.2%)

(14.7%)
(5.3%)
10

(8.1%)

1

(14.3%)
3

(37.5%)

(12.5%)
3< age <6

(4.2%)

-

)< age <15

(15.4%)
15< age <30
age > 30

Total

(31.6%)
23

(18.6%)

4

(16.7%)
1

(5.3%)
2

(15.4%)
7

(20.6%)
5

(26.3%)
20

(16.1%)

9

(37.5%)
9

(47.4%)
3

(23.1%)
3

(8.8%)
4

(21.1%)
32

(25.8%)

3

-

-

(42.9%)
3

(37.5%)

1

—

(12.5%)

7

(29.2%)

2

—

(8.3%)

6

(31.6%)

2

—

(10.5%)

6

—

—

(46.2%)
4

—

(11.8%)

2

(5.9%)

1

(5.3%)

2

—

(10.5%)
7

30

(24.2%)

(5.7%)

2

(1.6%)

Nate: This table comprise parasitism by Ascaris lumbricoides.
gtronoyloides stercoralis. Enterobius vermicularis.
Ancilostomidae, Trichuris trichiura. Hyraenolepis nana. Taenia

sp., Entamoeba hvstolitica and Giardia Iambiia.
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Table 4.15

Prevalence of poliparasitism among the Surui,
by age group (males and females combined).

NUMBER OF PARASITE SPECIES HARBORED
AGE
GROUPS

age < 1
5
(27.8%)
1

1< age <3

"

(6.3%)

3< age <6

1
(2.3%)

6< age <9

1

(6.3%)
2
(4.6%)
2

(4.4%)
9< age <15

2

(8.7%)
15< age <30

age > 30

Total

7

(11.9%)
5
(10.6%)
19

21

(35.6%)
8
(17.0%)
36

4

2

(22.2%)

(5.6%

4

1

(12.5%
6

(13.6%
7

(15.2%
4

(17.4%
10

(17.0%
15

(31.9%
45

(7.5%) (14.2%)

(17.8%

(25.0%)
19

(43.2%)
19

(41.3%)
7

(30.4%)
11

(18.6%)
14

(29.8%)
78

(30.8%)

7

(38.9%)

1-

(5.6%)

5

(31.3%)

2

(12.5%)

13

(29.6%)

2

1

(6.3%)
1

(4.6%) (2.3%)

13

(28.3%)

5

-

(10.9%)

9

(39.1%)

1-

(4.3%)

5

(8.5%)

2

(3.4%)

3

(6.4%)
55

(21.7%)

3

(5.1%)

2-

(4.3%)
15

(5.9%)

5

(2.0%)

Note: This table comprise parasitism by Ascaris lumbricoides.
Stronovloides stercoralis. Enterobius vermicularis.

Ancilostomidae, Trichuris trichiura. Hvmenolepis nana. Taenia

sp., Entamoeba hvstolitica and Giardia Iambiia.
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Table 4.16

Prevalence rates for Ancilostomidae (hookworms) infection,
by sex and age groups [N= 253 (males** 129; females- 124)].

Male

Female

Sexes Combined

AGE
GROUPS

age < 1

8

3

<+)

(-)

(27.3%)
1< age <2
2< age <6
6< age <9

(72.7%

3

5
17

3

(62.2%

(37.5%)

20

7

(85.0%

(15.0%)
(25.9%)
9< age <15
15< age <30

(74.1%

1

9

16

9

(90.0%

(10.0%)
(36.0%)
age > 30

(64.0%

12

16

(42.9%)
Tatal

(-)

(-)

(33.3%)

(57.1%

6

4

(15.9%)

(83.3%

7

20

4

(31.2%)

(75.0%

(25.0%;

9

(69.2%

19

91

15

(44.1%
8

(57.9%)

(42.1%

47

(70.5%

(+)

5

6

2

(42.9%)

15

4

(16.7%)

(21.0%)

(78.9%

4

(30.8%)

(55.9%)
11

(57.1%

38

(29.5%)

77

(37.9%)

(62.1%

11

(23.9%)
5

(21.7%)
28

(47.5%)
23

(48.9%)
85

(33.6%)

<+)

12

(66.7%)
11

(68.7%)
37

(84.1%)
35

(76.1%)
18

(78.3%)
31

(52.5%)
24

(51.1%)
168

(66.4%)
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Table

4.17

Sexes Combined

Female

129; females*" 124)].

by sex and age groups [N- 253 (males-

Male
AGE
GROUPS

age < 1

1< age <2

6

4

3

8

3

(-)

<+)

(-)

(+)

(-)

(+)

12
7

9

5

3

2

6

(66.0%)

(33.0%)

(57.1%)

(42.9%)

(72.7%)

(27.3%)

(75.0%)
2< age <6

(25.0%)

(56.2%)

(62.5%)

(37.5%)

14

6

(30.0%)
6< age <9
9< age <15

9

(70.0%)

(73.7%)

(30.4%)
12

(46.1%)

30

(52.2%)
49

4

(11.8%)

14

(83.0%)
32

5

(73.7%)

(26.3%)

71

53

(57.3%)

(34.1%)
14

14
6

7

(26.3%)
(53.8%)

6

(88.2%)

10

(35.8%)
63

(48.8%)

15

(62.5%)

5

(66.7%)
(50.0%)

19

(24.0%)

18

(64.3%)
66

(51.2%)

15

(37.5%)

18

9

5

5

(33.3%)

(50.0%)
15< age <30

(76.0%)
age > 30

Total

(68.1%)
137

(42.7%)

(54.1%)

(43.7%)
29

(65.9%)
32

(69.6%)
11

(47.8%)
10

(16.9%)
15

(31.9%)
116

(45.8%)

264

Table 4.18

Prevalence rates for Stroncrvloides stercoralis infection,

by sex and age groups [N- 253 (males- 129; femalesMale

Female

124)].

Sexes Combined

AGE

GROUPS

age < 1

1< age <2
2< age <6
6< age <9
9< age <15

15< age <30

age > 30

(-)

3
(27.3%)
4
(50.0%)
6
(30.0%)
10
(37.0%)
2
(20.0%)
8
(32.0%)
11

8
(72.7%)
4
(50.0%)
14
(70.0%)
17
(63.0%)
8
(80.0%)
17
(68.0%)
17

(+)

(-)

(60.7%) (39.3%)
Total

85

44

4
(57.1%)
2
(25.0%)
14
(58.3%)
10
(52.6%)
8
(61.5%)
29
(85.3%)
14

(+)

3
(42.9%)
6
(75.0%)
10
(41.7%)
9
(47.4%)
5
(38.5%)
5
(14.7%)
5

(73.7%) (26.3%)
81

(65.9%) (34.1%)

43

(65.3%) (34.7%)

<-)

12
(66.7%)
6
(37.5%)
28
(63.6%)
27
(58.7%)
16
(69.6%)
46
(78.0%)
31
(66.0%)
166

(+)

6
(33.3%)
10
(62.5%)
16
(36.4%)
19
(41.3%)
7
(30.4%)
13
(22.0%)
16
(34.0%)
87

(65.6%) (34.4%)
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Table 4.19

Prevalence rates for Trichuris trichiura infection,

by sex and &ge groups [N- 253 (males= 129; femalesMale
AGE
GROUPS

age < 1

(-)

(+)

1

10

(90.9%)
1< age <2

Female

<-)

7

(9.1%)

(50.0%)

<+)

-

(12.5%)
7

(70.8%)

(29.2%)
6

13

8

(29.6%)

(68.4%)

(31.6%)

10

(76.9%)

3

(23.1%)
8

26

7

(10.7%)

(25.6%)

(76.5%)
(78.9%)

(76.6%)

(23.5%)
(21.0%)

(23.4%)

124)].

Sexes Combined

(-)

17

(94.4%)
1

(87.5%)
17

7

13

(35.0%)

19

3

7

(70.4%)

(30.0%)

18

(28.0%)

4

15

3

25

(89.3%)

29

95

33

96

(74.4%)

(100.0%)
7

4

4

(50.0%)
2< age <6

(65.0%)
6< age <9

9< age <15

(70.0%)

15< age <30

(72.0%)
age > 30

Total

(+)

1

(5.6%)
5

11

(68.7%)

(31.2%)
14

30

(68.2%)

(31.8%)
14

32

(69.6%)

(30.4%)

17

(73.9%)

6

(26.1%)
15

44

(74.6%)

(25.4%)
7

40

(85.1%)

(14.9%)
62

191

(75.5%)

(24.5%)

266

Table 4.20

Prevalence rates for HvmenoleDis nana infection,

by sex and age groups [N- 253 (males- 129;

Male
AGE
GROUPS

age < 1
i< age <2

3

8

(+)

(-)

Female

(-)

6

1

7

(27.3%)

(72.7%)
(87.5%)
2< age <6

(29.6%)

—

(20.8%)
3

(15.8%)

10

(88.2%)
(78.9%)

(83.9%)

females-

3

(23.1%)
4

(11.8%)
4

(21.0%)
20

(16.1%)

124)].

Sexes Combined

<-)

14

(77.8%)

(+)

1

(6.2%)

36

(81.8%)

8

(18.2%)

35

(76.1%)

4

(22.2%)

15

(93.7%)
5

(84.2%)
(76.9%)
30

3

(14.3%)

(19.4%)

(+)

1

(14.3%)

8

(100.0%)

(79.2%)
16

8

19

3

7

(70.4%)

(30.0%)

22

(12.0%)

15

4

24

(85.7%)

(80.6%)

(85.7%)

19

3

(12.5%)

17

(85.0%) (15.0%)
6< age <9
9< age <15

(70.0%)
15< age <30

(88.0%)
age > 30

104

25

104

Total

11

(23.9%)

17

(73.9%)

6

(26.1%)

52

(88.1%)

7

(11.9%)

39

(83.0%)

8

(17.0%)
45

208

(82.2%)

(17.8%)

267

Table 4.21

Prevalence rates for Enterobius vermicularis infection,
by sex and age groups [N- 253 (males- 129; females- 124)].

Male
AGE
GROUPS

age

(-)

<1

10

(90.9%)
1< age <2
2< age <6
6< age <9

(37.5%)

18
23
10

6

1

(14.3%)

8

(62.5%)

23

(92.0%)
age > 30

27

(96.4%)

20

2

(83.3%)

(10.0%)

15

4

(78.9%)

(14.8%)

11

—

(84.6%)

Total

116

(89.9%)

32

2

(94.1%)

(8.0%)

19

1

(3.6%)

-

4

(16.7%)
4

(21.0%)
2

(15.4%)
2

(5.9%)
-

111

13

268

(89.5%)

16

(88.9%)
13
38

(86.4%)
38

(82.6%)
21

(91.3%)
55

(93.2%)
46

(97.9%)

(100.0%)

(10.1%)

(-)

(81.2%)

(100.0%)

(100.0%)
15< age <30

(+)

(85.7%)

1

(9.1%)
3

(85.2%)
9< age <15

(-)

<+)

5

(90.0%)

Sexes Combined

Female

13

(10.5%)

227

(89.7%)

(+)

2

(11-1%)
3

(18.7%)
6

(13.6%)
8

(17.4%)
2

(8.7%)
4

(6.8%)
1

(2.1%)
26

(10.3%)

Table 4.22

Means and standard deviations for total egg count (per gram
of feces) for Ancilostomidae (hookworms), by sex and age groups,
amcng the Surui Indians [N- 114 (males- 62; females- 52)].

AGE
GROUPS

Male

Female

Sexes Combined

age < 1

648.6 ±

697.7

l< age <3

282.0 1

335.9

3< age <6

434.7

±

429.6

640.4

±

548.6

519.6 ±

487.4

6< age <9

519.6 ±

487.4

640.4

±

548.6

519.5 ±

487.4

665.7

±

897.8

779.1 ±

1180.9

665.7

±

897.8

15< age <30

357.1 ±

480.1

339.5 ±

525.4

357.1 ±

480.1

age > 30

267.6 ±

364.0

271.6 ±

429.9

267.6 ±

364.0

9< age <15

562.3 ±

620.3

1271.0 ±2317.7

269

508.0 ±

528.3

826.5 ±1695.8

Table 4.23

Means and standard deviations for total egg count (per gram
of feces) for Ascaris lumbricoides. by sex and age groups,
among the Surui Indians [N- 114 (males- 62; females- 52)].

Female

Sexes Combined

GROUPS

age < 1

523.6

±

533.0

483.4

±

562.2

508.0 ±

528.3

1< age <3

51.0

±

126.0

240.0 ±

215.9

145.5 ±

196.6

3< age <6

282.0

±

326.1

339.0 ±

400.0

313.1 ±

365.1

6< age <9

393.8

±

637.1

521.7 ±

473.1

446.7

±

572.8

9< age <15

235.2

±

289.1

284.3 ±

431.3

262.9 ±

369.1

15< age <30

76.8

±

160.8

59.3 ±

185.3

66.7 ±

174.1

age > 30

178.3

±

310.0

346.1 ±

246.1 ±

733.5

270

1101.5

Table 4.24

Means and standard deviations for total egg count (per gram
of feces) for Trichuris trichiura. by sex and age groups,
among the Surui Indians [N- 114 (males- 62; females- 52)].

AGE
GROUPS

M<lie»

Female

Sexes Combined

age < 1

26.2

±

86.8

56.8 ±

110.6

16.0 ±

67.9

1< age <3

87.0

±

108.8

24.0 ±

67.0

55.5 ±

93.4

3< age <6

58.8

±

94.9

58.0 ±

102.0

58.4 ±

98.1

6< age <9

72.9

±

133.2

56.8 ±

110.6

66.3 ±

123.3

9< age <15

112.8

±

299.8

31.4 ±

70.2

66.8 ±

202.9

15< age <30

38.4

±

77.4

44.8 ±

92.9

41.9 ±

86.0

age > 30

15.4

±

46.7

27.8 ±

61.1

23.5 ±

61.0
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Table 4.25

Pearson correlations and associated significance
levels between age and helminth egg counts according
to species of parasite among the Surui Indians.

Parasites

Male

Female

(N-62)

(N-52)

Sexes Combined

(N-114)

At lumbricoides

-0.17

*

-0.08

ns

-0.12

*

Ancilostomidae

-0.20

*

-0.20

*

-0.19

**

T.

-0.16 ns

-0.03

ns

-0.12

*

trichiura

Note:

*

refers to a probability of less than 0.05 but more
than 0.01

**

ns

refers to a probability of less than 0.01

refers to a probability that is not significant of
at least 0.05

£.14.

Table 4.26

Prevalence rates for Giardia lamblia infection,
by sex: and age groups [N= 253 (malies- 129; females*• 124)].

Male

Female

Sexes

Combined

AGE

GROUPS

age <

1

1< age <3

5

6

<9

30

(+)

(-)

(-)

(45.4%)

(42.9%)

5

(37.5%)

(62.5%)

14

9

10

(58.3%)

(41.7%)

10

12

(44.4%)

(52.6%)

9

(47.4%)
7

6

(46.1%)

(53.8%)
19

15

8

(44.12)

(55.9%)
11

8

8

(28.6%)

(39.5%)

(+)

(57.1%)

3

(50.0%)

11

(45.0%)

15

5

5

(55.6%)

(50.0%)

17

(32.0%)

20

(71.4%)

(60.5%)

4

3

4

4

(54.5%)
(50.0%)
3< age <6

(55.0%)
6< age

9< age < 15

(50.0%)
15< age < 30

(68.0%)
age >

(42.1%)

(57.9%)

59

51

78

Total

(47.6%)

65

(52.4%)

(-)

9

(+)

9

(50.0%)I (50.0%)
9

7

(43.7%]I (56.2%)
25

19

(56.8%)1 (43.2%)
25

21

(54.4%]| (45.6%)
11

12

(47.8%)1 (52.2%)
32

27

(54.2%]I (45.8%)
28

19

(59.6%]) (40.4%)
137

116

(54.2% ) (45.9%)

273

Table 4.27

Prevalence rates for Entamoeba hvstolitlea infection,
by sex and age groups [N«= 253 (males- 129; females- 124)].

Male
AGE
GROUPS

age < 1

1< age <3
3< age <6

6< age <9

9< age <15
15< age <30

age > 30

Total

(-)

(+)

10
(90.9%)
5
(62.5%)
13
(65.5%)
21
(77.8%)
4
(40.0%)
17
(68.0%)
21
(75.0%)

Female

(-)

1
7
(9.1%) (100.0%)
3
5
(37.5%)
(62.5%)
7
21
(35.0%)
(87.5%)
6
15
(22.2%)
(78.9%)
6
9
(60.0%)
(69.2%)
8
27
(32.0%)
(79.4%)
7
14
(25.0%)
(73.7%)

91

38

(+)

Sexes Combined

(-)

17

(94.4%

3
(37.5%)
3
(12.5%)
4
(21.0%)
4
(30.8%)
7
(20.6%)
5
(26.3%)

98

(70.5%) (29.5%)

26

(79.0%) (21.0%)

10

(62.5%
34

(77.3%
36

(78.3%
13

(56.5%
44

(74.6%
35

(74.5%
189

(74.7%

(+)

1

(5.6%)
6

(37.5%)
10

(22.7%)
10

(21.7%)
10

(43.5%)
15

(25.4%)
12

(25.5%)
64

(25.3%)
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Table 4.28

Prevalence rates for Entamoeba coli infection,

by sex and age groups [N- 253 (malies-

Male
AGE
GROUPS

age < 1

1< age <3

5

6

^"

(+)

(-)

129;

Female

(-)

(45.5%)

(42.9%)

13

(37.5%)
20

4

(83.3%)
14

(26.3%)

(73.7%)
9

4

(57.9%)

females-

Sexes

3

(62.5%)
(16.7%)
5

19

(70.4%)

(30.8%)

(69.2%)
17

17

15

(50.0%)

(50.0%)
8

11

(60.7%)

(39.5%)

(62.8)

(+)

(57.1%)

5

(75.0%)

7

(65.0%)

8

6

4

(29.6%)
«

(60.0%)

10

(60.0%)
17

11

(39.3%)

(42.1%)
75

49

81

48

(37.2%)

4

3

6

2

(54.5%)

(25.0%)
3< age <6

(35.0%)
6< age <9
9< age <15

(40.0%)
15< age <30

(40.0%)
age > 30

Total

(60.5%)

124)].

Combined

(+)

<-)

9

9

(50.0%)

(50.0%)
7

9

(43.7%)

(56.2%)

11

33

(25.0%)

(75.0%)
33

13

(28.3%)

(71.7%)
15

8

(34.8%)

(65.2%)

27

32

(45.8%)

(54.2%)
25

22

(53.2%)

(46.8%)
97

156

(61.7%)

(38.3%)
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Table 4.29

Prevalence rates for Ioflampefea butschlii infection,
by sex and age groups [N- 253 (males- 129; females^ 124)].
Male

Female

Sexes Combined

AGE
GROUPS

age < 1
1< age <3
3< age <6

4

7

(+)

(-)

2

5

(+)

(-)

(75.0%)

(25.0%)

6

2

7

(28.6%)

(71.4%)

(36.4%)

(87.5%)

(12.5%)

1

(63.6%)

10

10

(50.0%)
6< age <9

9< age <15

5

(50.0%)

7

20

19

(20.8%)

10

(47.4%)

(74.1%)
(90.0%)

14

11

(-)

12

(66.7%)
3

(18.7%)
15
16
7

7

(34.8%)

(52.6%)

13

(61.8%)

(38.2%)

9

18

(64.3%)

10

(47.4%)

(52.6%)

57

79

(61.2%)

(34.1%)

(53.8%)

(46.1%)
21

(44.0%)

10

(35.7%)
50

(38.8%)

(79.2%)

9

6

9

1

(25.9%)
(10.0%)
15< age <30

(56.0%)
age > 30

Total

67

(46.0%)

(54.0%)

(30.4%)
35

(59.3%)
19

(40.4%)
107

(42.3%)

(+)

6

(33.3%)
13

(81.2%)
29

(65.9%)
30

(65.2%)
16

(69.6%)
24

(40.7%)
28

(59.6%)
146

(57.7%)
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Table 4.30

Prevalence rates for Chilomastix mesnili infection,

by sex and age groups [N- 253 (males- 129; females- 124)].
Male

Female

Sexes Combined

AGE

GROUPS

(-)

age < 1

(+)

10

1

(90.9%)
1< age <3

(9.1)

8

(-)

6

14

3

(62.5%) (37.5%)
6

22

22

5

9

2

(91.7%) (8.3%)
16

1

21

3

(84.2%) (15.8%)
12

4

26

1

(92.3%)

(7.7%)

32

2

(92.9%)
110

(+)

1

(85.7%) (14.3%)
5

(100.0%)
3< age <6

(70.0%) (30.0%)
6< age <9

(81.5%) (18.5%)
9< age <15

(90.0%) (10.0%)
15< age <30

(84.0%) (16.0%)
age > 30

Total

2

(94.1%)

(5.9%)

12

(7.1%)
19

7

(63.2%) (36.8%)
105

(85.3%) (14.7%)

19

(84.7%) (15.3%)

(-)

16

(+)

2

(88.9%) (11.1%)
13

3

(81.2%) (18.7%)
36

8

(81.8%) (18.2%)
38

8

(82.6%) (17.4%)
21

2

(91.3%) (8.7%)
53

6

(89.8%) (10.2%)
38

9

(80.9%) (19.2%)
215

381

(85.0%) (15.0%)
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Table 4.31

Prevalence rates for Endolimax nana infection.

by sex and age groups [N- 253 (males- 129;

Male
AGE
GROUPS

age < 1
1< age <3

5

6

(+)

(-)

Female

(-)

(45.4%)

(+)

1

(87.5%)

(12.5%)
5

19

2

(79.2%)

(20.8%)
8

11

3

(11.1%)

(57.9%)

(42.1%)
1

12

(92.3%)

(7.7%)
7

27

7

(14.3%)

(19.4%)

(79.4%)
(84.2%)

(79.8%)

females-

(20.6%)
3

(15.8%)

(20.2%)

124)].

Sexes Combined

(-)

13

(72.2%)

(100.0%)
7

(25.0%)

18

(10.0%)

24

2

8

(88.9%)

(20.0%)

18

(28.0%)

16

4

24

(85.7%)

_

7

2

6

(54.5%)
(75.0%)
3< age <6

(90.0%)
6< age <9

9< age <15

(80.0%)
15< age <30

(72.0%)
age > 30

(80.6%)

25

99

25

104

Total

13

(81.2%)
37

(84.1%)
35

(76.1%)
20

(87.0%)
45

(76.3%)
40

(85.1%)
203

(80.2%)

(+)

5

(27.8%)
3

(18.7%)
7

(15.9%)
11

(23.9%)
3

(13.0%)
14

(23.7%)
7

(14.9%)
50

(19.8%)
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Table

4.32

Prevalences (as percentages) of intestinal
parasites among Indian groups of Ronddnia.

Groups Studied

Parasites

Suruix

Karitiana2

N=200

N=74

Guapor6-

Mamore valley3
N=639

Helminths:

Ascaris lumbricoides
Trichuris trichiura

53.3

16.0

21.3

5.0

5.0

1.6

Ancilostomidae

43.3

Stroncrvloides stercoralis

33.3

ErterobiLs vermicularis

0.1

Kvmenolecis nana

4.1

taenia sp.

5.8

12.2
1.0

-

1.0

-

£S£JJJLaxiA sp.

3.9

2.0
0.3

-

0.2

Protozoa:

Giardia lamblia

3.3

19.0

12.7

Entamoeba

histolvtica

0.8

23.0

8.8

Entamoeba

coli

42.0

38.8

Iodamoeba

butschlii

22.0

19.6

Endolimax nana

-

Chilomastix mesnili

References:

7.0

0.5

2.0

(1) Coimbra and Mello [1981]; (2) Santos et al
[1985a]; (3) Santos et al. [1985b]
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Figure 4.1. Cant11a distribution of height for aga,
fiurul boy*,

July 1987.

Figure • 2. Cantlla distribution of height for aga,
fiurul girls,

280

July 17S7.
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Figure 4.3. Centlle distribution of weight for age,
Surui boys, July 1987.

Figure 4.4. Centile distribution of weight for age,
fiurul girls, July 1557.
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Figure 4.S. Centlle distribution of weight for height,
fiurul boys,

July 1987.

Figure 4.6. Centlle distribution of weight for height,
fiurul girls,

282

July 1987.
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Figure 4.7. Centlle distribution of upper are aiuscle
area,

Surui boys,

July 1987.
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Figure 4.8.

Centlle distribution of upper *rm Muscle
mrm», fiurul girls,

283

July 1S37.
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Figure 4.9. Centlle distribution of upper mrm fat
mrmm, fiurul boys,

July 1987.
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Figure 4.10. Centlle distribution of upper mrm fat
mrmmt Surui girls,
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July 1987,
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Figtre 4.11. Centile distribution of head circumference,
Surui boys, July 19B7.
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0
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Figure 4.12. Centile distribution of head circumference,
Surui girls, July 1987.

286

r,o

Surui boys,

July 1988.

Figure 4.13. Centlle Distribution of height for age,

Figure 4.14. Centlle Distribution of height for age,

Figure 4.13. Centlle Distribution of weight for age,
Surui boys,

July 1968.

Figure 4.16. Centlle Distribution of weight for aga,

fiurul girls, July

288

1988.

Figure 4.17. Centlle Distribution of weight for height,
fiurul boys,

July 1988.
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Figure 4.18. Centlle distribution of weight for height,
fiurul Qirls, July 1988.
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Figure 4.19. Centlle distribution of upper mrm auscle
mrmm, fiurul boys,

2.B

July 1988.
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Figure 4.20. Centlle distribution of upper mrm euscle
area, Surui girls,
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July 1988.
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Figure 4.21. Centlle distribution of upper mrm fat
mrmm, fiurul boys, July 1988.
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Figure 4.22. Centlle distribution of upper mrm fat
0

mrmm, fiurul girls, July 1988.
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Figure 4.23. Centile distribution of head circumference,
Surui boys,

292

July 19BB.

Figure 4.2* Centile distribution of head circumference,
aurui girls, July 19BB.
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CHAPTER 5

COPING WITH CHANGEX

FINAL DI8CUSION AND CONCLUSION

Tha term adaptation has been used by scientists from various

fields, including anthropology, even though agreement on its

meaning and applicability is far from resolved [cf., for
instance, Frisancho 1981b, Little 1982, Moran 1982, and Waterlov
1985].

The popularization of this term, in the absence of clear
criteria for its usage, has often led to the neglect of related
factors which can influence the adaptation of a population to a

given environment. As pointed out by Dobzhansky [1968],
observations of the sort that 'organisms are adapted to their
environments' are common, even trivial, in the literature. This

tautological approach to the concept of adaptation can lead to
the final conclusion that, by simply being alive and reproducing,

in organism is adapted. A major limitation of this approach,
iiowever, is that it does not contribute to a processual
•inderstanding of how organisms adapt.
When it comes to human populations, unrigorous usage of the

term can even prove harmful to the groups under study. This is

particularly true for anthropology, since in the face of a lack

Df objective criteria to define adaptation(s), subjective values

can easily become conclusions and/or generalizations about the
true condition of people in a society.
For instance, there is a tendency in anthropology to portray
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a rather idyllic picture of Amerindian life, according to which

these populations are characterized by being in perfect harmony
with their environment and well adapted until the establishment
of permanent contact with Western societies. However, since in

most cases, only anedoctal indications are provided as to how
such pre-contact adaptiveness was assessed and measured, it

becomes difficult to evaluate the quality and conditions of life
of these groups and to assess subsequent change.

Therefore, I propose that adaptation should be defined in
more rigorous terms and, in the case of human populations, that

it be assessed in terms of demographic and epidemiological
indicators. This proposal offers several advantages over past
practice. Firstly, it provides objective indicators of the

reproductive success, morbidity, mortality, and nutritional
status of a population. Secondly, through the analysis of census
data, as well as of longitudinal epidemiological and nutritional

studies, these indicators allow for a processual evaluation of
the adaptive and/or maladaptive changes taking place in response
to stressors. Thirdly, standards can be constructed from

demographic and epidemiological data that permit comparison from
regional case-studies, as well as from large data-bases, made

available through international organizations such as the United
Nations, the World Health Organization, and the Pan American

Health Organization, to mention just a few. Fourthly, demographic
and epidemiological indicators can be subject to various levels

of analysis, which can be undertaken separately or

296

simultaneously, such as the individual, household and the
community level.

By discussing adaptation in terms of demographic and
epidemiological indicators, it is possible to go beyond the
discussion of whether sociocultural or physical variables should

count more in stimulating an appropriate response in the face of
a stressor. As I pointed out in the introductory chapter, humans
adapt to stressful conditions by means of a network of social,

psychological, genetic, physiological, and cultural factors. It
is impossible to tell with any preciseness which one of these

factors plays the major role in eliciting an adaptive responses.
By looking at demography and epidemiology, this conundrum can be
overcome since these indicators are the final outcome of the

adaptive process, the result of the interaction of all the above
mentioned factors.

I a:s not suggesting that human adaptation, as a concept,
should be reduced to the analysis of only two parameters, i.e.,

demography and epidemiology. However, since good health and

reproductive success are major components in attesting to the
general veil-being of human groups, the assessment of the

epidemiological picture and population structure recapitulate

many other factors and should be considered as having priority
when attempting to measure human adaptability. In addition,

depending on the specific questions being asked in research,
other variables can be used in constructing indicators, based on,

for instance, agricultural production, social dynamics, and
technology.
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With the growing involvement of anthropologists in
evaluation work assessing the social impact of development
projects in Brazil, the definition of basic indicators of the
overall 'status quo' of target populations assumes paramount

importance. For such purposes, it is simply not enough to state,
for instance, that w...the situation of the Gaviao...was very
good...the mortality rate was very low..." [Moore 1984: 6],
or that "...medical and dental assistance (provided for the

Surui) is much superior than that of the local Brazilian
population" [Mindlin 1984-85: 209]. Statements such as these can

cause serious harm to the people if not backed up with supportive
data. The Surui, at least, would not be looking for private

medical practitioners if the level of health services provided
was adequate, and I doubt Moore's assertion about the good health
of the Gaviao. without collecting demographic and epidemiological
data such assertions are inappropriate.
The lack of demographic and epidemiological data not only

prevents the elaboration of better informed interventions but
also hampers any attempt at assessing the real impact of a given

project on a long-term basis. In other words, if one does not
know the initial morbidity, mortality and fertility, among other
variables, how can one talk about the positive and negative sides

of a project, for instance, one year after it started? On what
basis can one say that a group is adapting to the new
environmental constraints? Is population growth alone a good
indicator of adaptation? How can the results of different
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projects be compared if quantitative data on the same set of
basic indicators of veil-being is not available?

In ~he folloving paragraphs, I vill recapitulate the major
points presented earlier, attempting to demonstrate vith this
Surui case-study the usefulness of the concept of adaptation in

anthropology, vhen measured in terms of demographic and
epidemiological indicators.

In Chapter 1 I provided a general picture of the region,

characterizing its ecology, hydrology, climatology, and major
historical events relevant to this research. From this general
overviev, I called attention to the contemporary history of
Ronddnia, in order to explain the situation of the Surui and
other Indian groups of the Aripuana Park.

The latest events in the region have been characterized by,
among other factors, intensive immigration by non-Indian

nationals, rapid implementation of development schemes, and the

spread of various parasitic and infectious diseases in epidemic
proportions. This process has exerted enormous pressure upon the
native populations. In the particular case of the Surui, due to

their proximity to the BR-364 highway, vhich is the major artery
of this migratory movement, they vere among the first Indian

groups to be exposed, and they experienced the most immediate
consequences of this process. As vith other Brazilian Indian
societies, the introduction of novel infectious diseases,

depopulation, and social breakdown are the hallmarks of vhat is

ironically called 'pacification' —
exception.
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the Surui case being no

In the first part of Chapter 2, descriptions of village
spatial distribution and of Surui housing patterns vere

presented. A major point made centered on the question of changes
in village patterns due to the redistribution of the population
as a result of tending coffee crops left behind by the invader
colonists vhen they vere expelled from the Reservation at the

beginning of the 1980's. The nev villages are located in
impoverished environments vhere reliable sources of clean vater
are limited. The vater levels of the small streams close to the

nev villages are not enough to attend to the needs of the groving
Surui population. The same streams are continuously used for
laundry, bathing, cooking and other purposes, the situation

becoming more critical during the dry season. The epidemiological
implications of this pattern of vater usage in the transmission
of diarrhea and other vater-borne infectious diseases vas

highlighted in Chapter 4.
Also discussed in Chapter 2 vas the trend tovard the

adoption of Brazilian colonist-style small adobe mud or vooden
houses by an increasing number of Surui families. The health-

related consequences of these changes in housing vere discussed,
calling attention to the favorable environmental conditions

offered by these nev houses in the transmission of, for instance,

respiratory diseases and Chagas's disease.
Even though I believe that in some cases, the shift in

housing pattern took place in an attempt to emulate the lifestyle
of Brazilians, other variables are also implicated in this
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decision. More specifically, I noted that the shortage of
appropriate "babacu" palm leaves in nearby groves, due to
overexploitation of this resource, has forced some Surui families
to adopt a style of house construction that uses nev materials
and techniques.

Studies carried out by Bodley and Benson [1979], among the
Shipibo Indians from the Peruvian Amazon, point to similar

difficulties in maintaining traditional housing practices in the
face of environmental deterioration. These authors noted that the

difficulties for the Shipibo of obtaining enough rav materials
for housing construction vere forcing the group to substitute
palm fronds for expensive imported materials, thus leading to the
abandonment of the traditional patterns of habitation and

creating economic dependency.
The second part of Chapter 2 presented a characterization of

the economy and subsistence of the Surui. The Surui are sviden

horticulturalists vho have maize as the major staple. Manioc,
sweet potato, yams and peanuts occupy secondary positions in

their subsistence system. Hunting is a major source of protein
while fishing is secondary since most vater courses vithin the
Reservation are relatively small and offer lov returns. Gathering

is an important seasonal activity contributing different
nutrients to the Surui's diet.

Permanent contact vith national society has brought profound

changes in the group's subsistence economy, a situation that has

been aggravated vith the introduction of cash crops vhich
diverted land and labor from food production for the production
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of market commodities. The failure of coffee as a reliable source

of income led many to resort to cattle herding and timbering. As

a result of these rapid changes, a major social breakdown vas
observed vith serious differences arising among Surui leaders as

to hov to balance the management of natural resources in the area
vith cash income need.

Particularly at the southern limits of the Surui
Reservation, natural resources have been pushed beyond their

carrying capacity, a situation that vas aggravated vith the
introduction of timbering activities. This situation led to
conflicts vithin the group for tvo major reasons. Firstly,
betveen 1987 and 1988, Surui elders exerted considerable pressure

on younger leaders in an attempt to stop the exploitation of
timber since immediate consequences of this activities vere too

evident to all,

i.e., game mammals and birds had fled. Secondly,

since the money obtained from this activity vas being distributed

only asong the families cf the wost iiiliueiicidi leaders, the
inequality in material vealth vhich quickly resulted from this

process led to a situation of social unrest and factionalism
vithin *.he group.
Despite all the unrest, Surui society as a vhole, including

the elders, vas already highly dependent on external goods. Since
coffee prices vere too lov at the time, selling timber vas the

easiest vay out of this 'economic trap'. The cash cropping
economy represented by coffee had so profoundly undermined Surui

self-sufficiency that the search for alternative sources of cash
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became a major demand of the population to their leaders. This
became their central preoccupation in order to guarantee the

acquisition of imported food items and various commodities. With
the low price for coffee at the local market and the prohibition
of timbering by FUNAI at ^Jie end of 1987, tvo basic strategies
vere considered to bring in cash —

to allow gold prospectors

into seme sectors of the Reservation, conditioned to the payment

of taxes to the community, or retake the timber business.

Preparations for the implementation of the second alternative,

i.e., timbering, vere beginning vhen I left the field in 1988, as
FUNAI had agreed that "madereiros" vould be alloved to take only
the logs that had been cut dovn during the last season and vere
lying in the forest.

Surai population structure vas analyzed in Chapter 3.
'Pacification' represented, at first, a direct threat to Surui

survival as a biological population. The demographic data
presented, based on four censuses (1974, 1979, 1984 and 1988)
shov that Surui society vas sufficiently resilient to readapt to
the novel circumstances and overcome the threat of extinction.

This conclusion is based on the computed fertility ratios

(estimated from the computation of the child-voman ratio). The
rate of population grovth presented by the Surui is also
estonishing by any vorld records, on the order of 5.6% 'per

annum', thus implicating a doubling time of only 14 years. As

such, by looking at these demographic figures alone, one is led
to conclude that the Surui successfully managed to surpass the

threat of biological extinction elapsing from the early
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epidemics.
The increase in Surui fertility probably reflects a decline

in the sociocultural practices of fertility control [cf. Hern
1988]. The curtailment of the couvade, the shorter time of

breastfeeding, the adoption of baby bottles on the part of some

mothers, among other things, are probably implicated in the
increase in fertility observed among the Surui.
Despite the promising rates of population growth that
indicate a trend toward demographic recovery, the second part of

Chapter 3 points to associated problems in the functioning of the
traditional social system, as reflected in marriage practices.
The analysis of the sex ratio indicates a sex imbalance in favor

of males vhich is exerting considerable pressure on the social

system, as many young men are unlikely to find a spouse. Tvo
possibilities vere advanced as explanations for the high sex
ratios observed: the effects of post-contact depopulation and

excess female mortality. The perspective for the future is also
not very promising, since a high sex ratio can already be
detected in the younger age cohorts.

Based on historical and ethnographic evidence, I argued in
Chapters 1 and 3 that the Surui had experienced depopulation long
before official contact, probably early in the beginning of this
century, due to the penetration of rubber tappers, prospectors,

and other agents of Brazilian national society. Since then, the
group shovs signs of having successfully dealt vith sex

imbalance. A case in point vas the 'invention' of the clan Kaban,
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vhich probably occurred in a vay similar to that described by
Kracke [1984] for the 'invention' of a clan among the Tupi-

speaklng Parintintln. The existence of the Kaban clan overturned
the patrilineal rule of descent but, in the long run, it has
proven adaptive in the sense that it has contributed to the

preservation of preferential clan exogamy vhich vas essential for
the Surui system of marriage.
Another closely related social institution is polygyny. When
varfare vas a major activity among the Surui, polygyny vas

probably adaptive in face of the excess male mortality. Crosscultural studies have indicated that polygyny is often found in
horticultural societies having chronic varfare, as a vay for

compensating for higher male mortality [Ember 1974].

Interestingly, among other Amazonian societies living under
similar conditions of chronic varfare and vhere polygyny is
uncommon,, it has been shown that the higher male mortality rates

probably have a negative impact on female fertility. As Werner
[1983] shoved for the Menkrangnotl-Kayapb, a non-polygynous

society, rise in fertility vas observed after contact since, vith
reduced warfare marriages lasted longer due to increased male
survival, therefore allowing vomen to fulfill their reproductive

potential.
A sex imbalance favoring males, vhether brought by chance

events cr through excess female mortality, is not and uncommon
occurrence in the region, as Levi-Strauss shoved for the Tupi-

Kavahib groups he visited in the '40s. In polygynous societies, a

vay of coping vith an imbalanced sex ratio is to push the age of
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first marriage for men into older cohorts. The preferential
marriage of the mother's brother vith the sister's daughter
observed among the Surui vorks veil under these circumstances. In
practice, it introduces « generation gap in the marriages since

the young bachelor is 'forced' to vait until his sister's
daughter matures.

The system today is calling for further changes. With the
extensive depopulation that took place after contact in 1969,

many young men have no sisters vhose daughter can be given to
them in marriage. Others have no relatives at all, and vithout

kin-support it is almost impossible for a young man to negotiate
a marriage. Therefore, some are looking for inter-ethnic

marriages. Hovever, as vas shown in Chapter 3, it is becoming
more difficult to arrange such marriages since most other tribes

of the region have suffered similar depopulation and are not in a
position to share their women. More recently, young bachelors

have begun marrying Brazilian women and bringing them into the
Reservation. These couples have to face a series of problems,

particularly regarding the adaptation of the woman in a context
in vhich language, culture norms, and general life style are
unfamiliar. In addition, these marriages have not proven

successful from a biological standpoint since, by 1988, none had
produced offspring.

The high rates of population growth have incontestable
advantages for the Surui since, above all, ve can point to their
demographic recovery from the early '70s epidemics. Hovever,
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demographic growth generates nev needs and demands that must be

accounted for in order to ensure the population vith reasonable
standards of living. As has been observed in many areas of the

Third World, extremely rapid population growth tends to go along
vith poverty, malnutrition and disease. In this regard, the Surui

constitute a typical example of a population in vhich high
fertility rates are coupled vith an insufficient production of

basic foods and lack of infrastructure. This results in high
rates of infant mortality, malnutrition and overall morbidity.
In the first part of Chapter 4, I sketched the general
epidemiological and nutritional picture presented by native

Amazonian societies. What emerges from this bibliographical
reviev is the relatively fever disease entities present under
traditional conditions. The mobility pattern vas singled out as
one of the major variables in preventing the endemization of

zoonotic infections such as Chagas's disease among lowland
groups. High mobility i« also adaptive in keeping intestinal vorm
burdens relatively lov, since the contaminated village soil is
left behind as the group moves on.

In regard to nutrition, the issue is more controversial.

While on the one hand, a limitation in the availability of

protein by these populations has been pointed out by some studies
[Gross 1975], other authors have been quick in arguing for the
abundance of protein resources in the Basin [Beckerman 1979, and

Chagnon and Hames 1979]. Anthropometric studies, hovever, have
found many populations composed of lov-stature individuals and a

high frequency of stunting in childhood [Holmes 1981], although
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the results from other authors have indicated a relatively normal

grovth pattern vhen compared to international standards [Black et
al. 1977, Fagundes-Neto 1977, Fagundes-Neto et al. 1981a,b, and

Morals 1985].
For the Surui, the results of the cross-sectional

anthropometric studies indicates that, for both years (1987 and
1988), the majority of the children vere stunted, regardless of
sex, while deficits in veight for height vere less common. For

boys and girls, a deficit in muscle area vas detected, vhile the
results of arm fat vere slightly better, vith most cases falling
around the 5th percentile of the mean. In regard to head
circumference, most Surui children fall vithin the expected range

of variation vhen compared against NCHS standards.
The longitudinal analyses of the anthropometric data shoved

that Surui children did not improve in terms of the height for

age indicator betveen 1987 and 1988. In relation to veight for

age and veight for height, on the contrary, children older than
tvo years of age gained in their standard deviation positions

from one year to another. Generally speaking, no sex differences
for increment gains vere detected, except for the 5-9 year age

group, vhere improvements in the standard deviation positions
vere noticed only for the boys.

The regression analyses performed on the z-scores of height
for age, veight for age, and veight for height indicated that the
socio-economic index vas positively related vith these
indicators, vhile age of the child had a negative coefficient. In
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other vords, Surui children ranking higher in their socioeconomic
status vere likely to be better off in terms of their grovth
indicators. On the other hand, the negative correlation obtained

for age shovs that the older the child is, the lover he/she ranks
in terms of his/her standard deviation position.

Finally, the last tvo sections of Chapter 4 indicated high
prevalence rates of anemia and intestinal parasitism.

Approximately 70% of Surui children vere anemic, vith 49% having
hemoglobin concentrations of less than lOg/lOOml. Among the
helminths, the most prevalent species vere Ancilostomidae
(66.4%), Ascaris lumbricoides (45.8%), Stroncn/loides stercoralis

(34.4%) and Trichuris trichiura (24.5%). Intestinal protozoa vere
frequently found, vith Giardia Iambiia and Entamoeba hvstolitica

being reported in, respectively, 45.9% and 25.3% of the exams. A
linear regression of helminth egg count on age shoved that the
number of. eggs per gram of feces decreased vith age, thus

indicating that younger individuals carry a heavier parasitic
load and that adaptation occur by adulthood.
In looking at recent developments in Surui society and

attempting to understand it in terms of their adaptive or
maladaptive outcomes, it is important to note that changes in one

component of the system might have positive and/or negative
outcomes on other components.

A clear example of these interactions from this Surui case-

study if the relationship betveen demographic and epidemiological
variables. In small scale societies like the Surui's, high rates

of demographic grovth during the first years of permanent contact
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vith national society is a highly adaptive response to overcome
the risk of biological extinction. The high rates of fertility

and population grovth attest to the resilience of the Surui in
overcoming this threat.

Nevertheless, such rapid population grovth, coupled vith a

series of structural changes affecting the Surui economy, social

organization and subsistence base have aggravated the health and
nutritional status of the group. For instance, sedentarization

has had negative implications for Surui health. Sanitation and
hygiene practices of mobile groups are not appropriate to
sedentary life. With the village surroundings increasingly
contaminated by human and animal feces, high rates of diarrhea
and intestinal parasitism result.

Another health implication of rapid demographic grovth is

that, vith more mouths to feed and reduced food production, Surui
children present an elevated prevalence rate of stunting. Other

epidemiological indicators such as the high prevalence of various
infectious and parasitic diseases, and infant mortality, place
the Surui in a comparable position to some of the poorest

populations of the Third World. This apparently antagonistic
relationship betveen population grovth and health results from
the fact that increased sanitation and food production did not
follow the increased population and greater sedentarization.
Therefore, even though demography is a useful tool for

assessing the degree of adaptation of human groups, demographic
grovth alone provides insufficient information as to the general
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v;ll-being of the population. One should not loose sight that, an

increase in fertility is relatively easy to attain today through
aocess to modern medical technology vhich is capable of reducing
cnild mortality. For instance, vaccination against specific
disease agents and the provision of other basic medical services

can significantly increase indicators of fertility (e.g. childwoman ratio), mostly by improving child survival.

Nevertheless, as has been shown in other cases, high rates of

papulation grovth often go along vith high rates of morbidity and
mortality such as in several Third World nations. Therefore, a
pspulation can rapidly recover from initial depopulation and, at

tne same time, present lov levels of veil-being as measured by

morbidity and mortality indicators. The Surui case is an example.
According to Omram's [1971] theory of the 'epidemiologic
transition', the long term trend in the epidemiological pattern
of human populations is characterized by the rise-and-fall of
infections diseases followed by the emergence of chronic

degenerative diseases along vith social pathologies (in the sense
cf Kunitz [1983]). In regard to the pace of this transition,
Cmram's original formulation of the theory identified three

iiodels: a) the classical or vestern model (exemplified by
countries such as the United States and England) ; b) the
accelerated transition model (such as Japan and Eastern Europe),

and c) the contemporary delayed model (exemplified by the so
called Third World countries).

In an attempt to test the applicability of this theory to

Amerindian populations, Young [1988] concluded that Canadian
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Indians have undergone an epidemiological transition,
characterized by a shift from infectious diseases to chronic

diseases and social pathologies. In the United States, Kunitz

[1983] reached a similar conclusion about the Navajo, vhere a
significant decline in the morbidity and mortality for infectious
diseases vas observed, folloved by an upvard trend in the

prevalence of degenerative disorders and social pathologies such
as alcoholism and suicide.

In attempting to validate this theory for Brazilian Indians,
one confronts a serious limitation —

the already mentioned

scarcity of data on mortality and morbidity of these populations.
Baseline epidemiological studies are only nov being conducted.
Nevertheless,

in the fev studies available, one notices that

chronic degenerative diseases such as diabetes mellitus, various

kinds of carcinoma and hypertension are likely to become more
prevalent, particularly among groups vith longer histories of
contact [cf., for instance, Vieira-Filho 1977, Vieira-Filho et

al. 1985, and Fleming-Moran and Coimbra 1989]. Various cases of

gallbladder disease have been treated at the "Hospital de Base"

in Brasilia, mostly for Xavante patients, although such cases
have not yet been published. In addition, alcohol abuse, mostly

in the form of "cachaca" (a Brazilian distilled sugar cane rum),
is a serious problem among the Karaja and the Borbro, for

instance. In the Aripuana Park, alcohol abuse is increasingly
becoming a problem among the Surui and the Cinta Larga and, at
least in one instance, a recent car crash vhich caused four
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deaths vas associated vith drunk-driving on the part of a young
Indian man.

Hovever, the epidemiological transition theory's

applicability, as formulated by Omram, is unclear vhen applied to
Brazilian Indian populations. Among Brazilian Amerindians, the

current picture is of the simultaneous presence of the three
groups of diseases (i.e., Infectious, degenerative and social),
instead of a clear-cut transition from one to another.

In other

vords, asong Brazilian Indians, degenerative diseases are

becoming prevalent, along vith social pathologies, vhile they are
still paying a heavy morbidity/ mortality price from infectious
and parasitic diseases.
This leads us to examine topics vhich constitute key issues
for the improvement of health services provided to the Surui, and

thus to an eventual improvement in their veil-being. The
implementation of medical technology alone cannot bring about the

complex socioeconomic, political and environmental changes that
vill reduce the transmission of endemic parasitic and infectious
diseases in human populations. The medical-centered approach to

human health/disease processes is even more ineffective vhen
attempting to control degenerative

diseases and mental

disorders. Those tend to become more prevalent in Amerindian

societies vith longer histories of acculturation and social
change.

As such, it is unlikely that the continuation of the

application of elementary preventive medicine among the Surui
vill, by itself, significantly improve their overall health
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status. Most diseases endemic to the Surui today, including
malnutrition, result from the interplay of various political,

socioeconomic and infraestructural factors. As Barbosa [1983]
pointed out, the effective control of endemic diseases depends
upon improvements in factors vhich are beyond the reach of
medical technology.
In relation to Amerindian societies, O'Neil [1986] provided
an insightful discussion of hov the 'medicalization' of the life

of Canadian native societies developed into an ideology vhich

maintains a strong separation betveen health issues and community
development activities. In the United States, a similar picture
vas observed among the Navajo, among vhom the current socio

economic and political context seems to "...have placed a floor

under the (Indians)... belov vhich immiseration vas unlikely to
fall and a ceiling above vhich development vas unlikely to rise"
[Kunitz 1983: 179].
The 'medicalizing' ideology dominant in U.S. and Canadian
health services to Amerindian communities has led to a

paradoxical situation. Despite large sums of money allocated to

these services, in some cases greater than the health budget of
some Third World countries [Young 1983], the gap in terms of

health status observed betveen native and non-native populations
has grovn greater. As Young [1988] pointed out in relation to
Canadian Indians, the reported decline in infectious disease

morbidity and mortality seems to have stabilized at a level much
higher than that experienced by non-Indian Canadians. The
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stagnant reservation economies, lov levels of education and
overall lack of perspectives do little to enhance the development
of native communities, in vhich improved health vould be a
natural outcome.

With these considerations in mind, ve can conclude that the

Surui health and nutritional situation today calls for

significant structural changes in the overall living conditions
of the population, including sanitation, better housing, a
reliable base of food production and, especially for the younger
generations, education. These measures, coupled vith the
implementation of a more effective system for the provision of

primary health services, should significantly improve the veilbeing of the Surui.
Besides the planning of strategies for public health action

based on standard procedures for disease prevention (e.g.,
vaccination) and health protection (e.g., sanitation and

infectious agent control), * stronger emphasis on health
promotion should be part of these programs as veil. Unlike
disease prevention, health promotion programs are centered on
individual behavior, and attribute paramount importance to

problems such as alcohol abuse, and improving diet and stress
control. Such an approach is in agreement vith current trends in

public health in vhich, besides the focus on disease prevention
and reduction of premature mortality, the issue of health
enhancement is also addressed [Breslov 1987]. In this manner, the
definition of health as comprising not only the absence of

disease, but also a state of "overall physical, mental, and
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social veil-being" [WHO 1948] is promoted.
In a context in vhich Brazilian Indian societies are

increasingly being exposed to nev behaviors vith potential

health-risk implications, only a broad viev of public health

action has the potential to produce positive, long-term effects.

In this regard, anthropology can play a key role in the
delineation of community-development policies

and planning of

public health action among these populations. With its long
experience in cross-cultural settings and small-group dynamics,
anthropological research not only improves understanding of some
of the problems related to providing health care to culturally

diverse peoples, but also provides insights into health-related
activities at an individual and household level.

The positive relationship between the socioeconomic index
and the nutritional status of Surui children shows that, in an

impoverished population like this, even small improvements in
income and medical assistance can have a major effect on health
and nutritional indicators. Unfortunately, the increased

capacity, on the part of the Surui, to generate their own income
by selling cash crops and timber has had, besides the already
mentioned ecological implications, negative social consequences
as well.

The Surui no longer constitute an egalitarian society since

the differentiation by socioeconomic indicators has already taken
place. Leaders and their close kin are in control of most of the

incoming money. Therefore, these individuals can afford to buy
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larger quantities of food and, as it was shown in Chapter 4,

cloose to go to medical practitioners in town, as an alternative
to the precarious health services available at FUNAI Posts.
Even though I generally agree that health and disease

raflect ecological relationships [McElroy and Townsend 1985], and

therefore should be viewed as an indicator of the degree of
adaptiveness presented by human populations [Lieban 1973], care

should be exercised to avoid ecological determinism in explaining
the epidemiological picture presented by a given group. Looking
at Surui society today, I think it lacks two major conditions

which I consider essential for the eliciting of new adaptive
responses in

the face of a changing environment —

self-

sufficiency and self-determination.

The shifts taking place in Surui economy and subsistence

raised tribal levels of consumption, forcing them into consuming
increasing amounts of imported food and other goods, thereby
undermining Surui self-sufficiency. By becoming overly dependent
en FUNAI and tied to a market economy, the Surui have also lost
their self-determination. Decreased self-determination feeds into

decreased self-sufficiency, and vice-versa, in a vicious cycle.

Any program oriented toward the development of Surui society
today should take into serious consideration the issue of selfdetermiration which, as pointed ou by Viveiros de Castro [1983],
is a basic element of the positioning of indigenous peoples in a

democratic society. Top-down approaches to agricultural

development projects, improvement in the provision of health
services and education are destined to fail if the Surui
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themselves do not participate in all stages of the project, from

planning to execution. The recent involvement of some Surui
individuals with the "Uniao das Nacoes Indigenas" (Union of
Indians Nations) is a positive indication that the Surui are

beginning to recognize that it is only through political action,
as a united indigenous population segment within the nation-

state, that they will manage to raise their standards of living,

thus ensuring their persistence into the future as a distinct
sociocultural unit. Following the paths of other Brazilian Indian

groups, Surui are also beginning to appeal internationally, as
one notices from two letters dictated by Surui leaders in a
recent issue of "Cultural Survival Quarterly" [cf. Cultural

Survival 1989]. However, only education to provide the Surui a

clear picture of the choices facing them will ensure that they
have free and informed self-determination.
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APPENDIX 1

Anthropometric.

1)

Hematologic,

and Parasitologic Techniques

ANTHROPOMETRY:

Anthropometric measurements vere taken of children under 8
years of age in order to assess their nutritional status
(height, veight, head circumference, arm circumference and

triceps skinfold).

Recumbent length vas taken for children under tvo years of
age, vhile for older children, standing height vas recorded vith

shoes removed. In both cases a Sviss made GPM anthropometer,
capable of measuring to an accuracy of 0.1 cm, vas used.
For recording veight, tvo types of scales vere used. For

children up to 5-6 years old, a hanging spring scale vith a dial
(manufactured by Perspective Enterprises, Inc., Kalamazoo,

Michigan), vith maximum capacity of 25 kg and calibrated in 100 g
increments vas used. This scale vas suspended from a tree branch

or roof oeam, and the child, vearing minimum clothing and

barefoot, vas veighed sitting in a vater-proof nylon sling that

nung beneath the scale. Heavier children vere veighed using a
platform spring scale (manufactured by Seca, West Germany) vith

Eaximum capacity of 150 kg and accurate to lOOg increments. Both
scales viere periodically checked for accuracy.
The arm circumference vas measured by means of a flexible

steel tape to the nearest 0.1 cm on the extended right arm,

midway betveen the acromium and the olecranon. The triceps
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skinfold thickness was measured with a Lange caliper at the same

point the reading for arm circumference was taken. Finally, the
head circumference was taken by passing the same steel tape over

the most prominent part of the occiput and just above the
supraorbital ridges.

Following recommendations by the World Health Organization

[WHO 1983, 1987a], data on Surui children between the ages of 0
to 8 years were compared with the NCHS standards for height,
veight, and veight for height [Hamill et al. 1979]. In order to
estimate the absolute numbers and percentages of children in

'lov', 'normal', and 'high' categories for the three nutritional
indicators considered (i.e., height for age, veight for age, and

veight for height), cut-off points equal to +2 and -2 standard
deviations from the mean NCHS norm vere chosen [WHO 1983, 1987a],

Upper arm muscle and fat area vere calculated according to
the formulas provided by Frisancho [1981a]. The standards used

for comparison are those published by Frisancho [1981a], and
derived from the U.S. Health and Nutritional Examination Survey
of 1971 to 1974 (HANES I). The standards used for the comparison

of the data on head circumference also derive from the NCHS [cf.
Roche and Malina 1983: 441].

Standard deviations units from the NCHS mean vere computed
using the anthropometric softvare package distributed by the

Centers for Disease Control [Jordan 1986]. Chi-square tests vere
conducted in order to test for significant statistical

differences in nutritional status betveen sexes, considering the

indicators height for age, veight for age, and veight for height.
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In order to compare the standard deviation position for

height for age, veight for age and veight for height in the tvo

years of the study ve relied on the folloving procedure. For the
children vith complete data sets for the three indicators in 1987

and 1908, the difference in standard deviation positions observed

in the tvo years vas computed by subtracting the 1987 from the
1988 value (difference** standard deviation 1988 - standard
deviation 1987). t tests vere conducted to find out vhether or

not these differences vere statistically different from zero. The
underlying assumption in this procedure is that if the mean

difference is equal to zero, the sample vould tend to remain in

the same standard deviation position, thus indicating that the
grovth pattern remained in the same channel. Differences lover

than or greater than zero indicate, respectively, a loss or gain
in terms of standard deviation positions.

In the construction of Table 4.3, the age in the mid-period
cf the study (i.e. January 1988) vas used. Due to the small

sample sizes in the younger cohorts, children 0-1 and 1-2 years
of age vere combined in one age category.

2) DETERMINATION OF HEMOGLOBIN:

A number of different techniques are available for

estimating hemoglobin concentration in blood. Despite the fact

that photoelectric colorimeters and/or spectrophotometers provide
the most accurate readings, the fieldvork conditions at the Surui

Reservation prevented us from using them. Therefore, in deciding
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vhich method to choose, ve had to consider the fact that the area

had neither laboratory infrastructure nor electricity. In
addition, going from one village to another vas often done on
foot, thus making it impossible to hand-carry

heavy and fragile

instruments such as a colorimeter.

Taking into account the above mentioned considerations, ve
choose to use a Sahli hemoglobinometer vith tvo glass color

standards, manufactured by Assistent of West Germany. This
instrument is small and light enough for fieldvork. The method is

based on light (it can be sun light) vhich is transmitted through
a hemoglobin solution prepared from the patient's blood sample
and compared against a standard series until the tvo colors
match. The technique used is described in detail by Lima et al.

[1977:437]. Basically, 0.1N hydrochloric acid (HC1) is added to
vhole blood, causing the red cells to lyse, and converting the
hemoglobin into hematin. One then adds vater, drop-by-drop, to
the acid hematin solution until its color matches the glass color
standards. When the color in the test tube matches the standards,

the hemoglobin concentration is read directly from a scale

printed on the tube's surface.
After performing local asepsis of the finger,

a blood sample

vas taken by puncturing of the finger tip vith a sterile

discardable lancet. Using a special pipette, 20 mm3 of blood vere
drawn from the subject and transferred to the test tube. To

minimize problems of inter-observer variation, all the readings
vere done by myself.

For the interpretation of the results, ve folloved Fomon's
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[1976: 99] recommendations, adopted by the U.S. Bureau of

Community Health Services in various programs for screening
children for nutritional status. According to this author, the
lower limit of normal hemoglobin concentration, even for the
youngest age groups, should not be less than 11.0 g/lOOml.

Therefore, in this study, Surui children vith readings belov 11.o
g/lOOml are considered anemic.

Based on the determination of hemoglobin concentration by
the "Nutrition Canada Survey" [Verdier et al. 1987], I defined

for the purpose of this study the following risk categories: a)
HIGH (belov 10.0 g/lOOml) ; b) MODERATE (betveen 10.0 and 11.0
g/lOOml) , and c) LOW (above 11.0 g/lOOml) .

3) STOOL EXAMINATION:

Both qualitative and quantitative stool examinations vere

done. A plastic vial vas given to everyone in the village along
with a vooden septic discardable blade. Every individual vas
instructed to collect a fresh sample using the blade and to
return it as soon as possible. Subjects vere informed about the

importance of bringing back the vials containing the samples
right away, in order to prevent fermentation and/or the growth of
certain fly larvae (e.g., different species in the genus
Sarcophaaa common in the region) which can be laid on the stools

by a gravid female insect as the individual is defecating.
Special instructions as to how to avoid contamination of the
feces with soil and/or urine were given at the time the vials
vere distributed. Since standard latrine facilities are not
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available in the area and the Surui usually defecate in the

gardens or in the secondary vegetation around the village, these
instructions were important to prevent plant parasites and/or
free-living soil nematode larvae from contaminating the sample,

thus eventually leading to misleading results.
Upon receiving the samples, one very small fraction would be
separated for the quantitative exam,

which was done in the

field. A solution of 10% formalin was added to the rest of the

sample which remained in the vial in order to allow the
qualitative exam to be done latter.

The quantitative examination was done by the Kato/Katz
method on a clarified aliquot of undiluted feces using complete
kits called Vermi-FEC (good for 100 exams) from Boehringer

Mannheim Bioquiroica S.A. of Brazil. For this purpose, a
microscope with an appropriate adapter for natural illumination
source, was carried to the field. The qualitative exams were done

at the laboratory of parasitology of the "Nucleo de Medicina
Tropical" of the University of Brasilia, by the method of
spontaneous sedimentation [cf. Lima et al. 1977 for a detailed
description].

4) STEPWISE MULTIPLE REGRESSION ANALYSIS:

Stepwise multiple regression analysis was the statistical
procedure utilized in the analysis of the growth of the Surui

children. The variables utilized in the various regressions are

listed in tables 4.10 and 4.11. The analysis was performed using
the SPSS statistical program regression and the probability of F324

to-enter (i.e., the likelihood that an independent variable would

account for variation in the dependent variable) was 0.10 [SPSS
1988].
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APPENDIX 2
ETHNOGRAPHIC FIELD METHODS

During field work among the Surui I conducted participant
observation focused on ecology, subsistence and health issues. My
first visit to the area was in December 1979. Since then, I have

been to the field at least once a year, for periods of 30 to 90

days. Longer stays in the field were not possible since I always
collected biological samples (e.g. plants, insects, feces, etc.)
that had to be processed in the laboratory within a relatively
short time. Betveen 1983-85 I moved to Porto Velho, the state

capital of Rondonia. This alloved me to revert the situation
since I became the host of Surui coming to tovn. During this

time, many Surui vould travel to Porto Velho, usually for medical
treatment, but also for shopping and/or asking for different
kinds of things at the regional FUNAI office. It vas fun to have
them in my home interacting vith my family and eating our food.

I gained important information on ecology from visiting the
group at different seasons, thus allowing to make a good picture
of their annual subsistence schedule. The fact that I preferred

to have my 'headquarters' at the local FUNAI infirmary (vhenever
there vas one near the village) vas good for allowing me to make

observations on Surui daily health complaints as veil as their
relationship with the local health attendant. In addition, FUNAI
Posts are considered "neutral territories" thus making it easier
to see and talk to everyone on a daily basis than if I vas to

become too closely attached to one specific household. Surui are
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very reserved about entering someone else's home, especially if
its a different kin group or clan. When I stayed in "malocas", I
noticed that, in some cases, if a Surui vanted to talk to me

(eventually invite me to go bathing or fishing, for instance), he

vould send one of his children over to call me, if I vas staying

vith a family group not very friendly to his own. Therefore, by

staying at FUNAI Posts vhenever possible, I overcame this problem
since everyone in the village knew vhere I had hanged my hammock
and could see me vhenever they vanted too. In addition, FUNAI

Posts vhere very convenient to carry out the parasitological
exams, anthropometric measurements, etc. When there vere no FUNAI

Post near the village, I vould transfer all my equipment and try
to install it the best vay possible in the absence of tables,
chairs, and other conveniences of this sort.

I often stayed entire days visiting homesteads, and

accompanying individuals in their daily tasks such as gardening,
fishing, and hunting. The choice of vhich person to stay vith
during the day vas usually a matter of chance and my interest in

accompanying and/or participating in a given activity. Sometimes
I vould be invited to go hunting or fishing next day or, other

times, I vould invite myself. Ethnographic observation vas

usually pleasant, sipping maize beer, gossiping, teasing each
other and laughing loud. There vere also moments of strong
emotion

at the death of someone or vhen someone vould tell me

about their life before the "vara" (the Brazilians) arrived.

Surui often become very emotional in those moments since all have
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lost lost many relatives due to epidemics.
Betveen 1987 and 1988 photographs vere taken from everyone

in an attempt to facilitate study of kinship and social
organization. Black and vhite pictures vere mounted in 4x6 index

cards carrying an identification number vhich vas assigned to all
individuals. This same number vas than used in identifying all

biological samples for this study as veil as the other data
collected, such as dermatogiyphics, as part of a larger project
that is currently being conducted in conjunction vith another
investigator, Ricardo V. Santos.
On the back of the identification cards, all names and

nicknames used by the individual vere annotated, a family number
vas given, marital status, number of children, genealogy, or any
other information considered relevant. When a card vas full,

another one vas taken and simply stapled to the original card

vith the picture. Using those cards to study genealogies vas very
helpful since the informant vould literally play vith the

picture-cards and set up genealogical links in a vay much easier
for me to understand.

During field vork conducted in 1987 and 1988 a household
census vas undertaken. It included the folloving information:
01. YEAR: year field research vas conducted
02.

I.D.

NUMBER:

03.

BLANK

04.

GROUP:

individual identification number

"Surui" [1] "Cinta Larga" [2] "Zord" [3]
"Karitiana" [4] "Brazilian" [5] "Other" [6]

05. FAMILY NUMBER: identification number assigned to all
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06. SEX:

members of a nuclear family (vidoved individuals

living vith the family receive the same number)
Male [1]

Female [2]

07. BIRTH: year of birth
08. A5Z: age in years
09. MONTHS: fraction of age in months

10. VILLAGE: "Linha 8" [1] "Linha 9" [2] "Linha 10"
[3]"Lob6" [4] "Lapetain" [5]
"Amaral 1" [6] "Amaral 2" [7] "Sete" [8]
"Linha 14" [9] "Placa" [10]

11. MARITAL STATUS:

not married [0]

married [1]

vidov [2]

12. NUMBER OF WIVES: number of vomen presently married to
one individual [ ]
13. NUMBER OF CHILDREN:

number of children in the

nuclear family [ ]

14. BOUSE TYPE: classification of house types
"traditional maloca" [1]
"palm frond-rural style"
or "vood vall/frond roof" [2]

"vood vail and zinc/'Brasilit'" roof [3]
"brick vails and 'Brasilit' roof" [4]

15. EMPLOY LABOR: if the individual employs labor and the
no [0]

the number of employees
1-4 [1]
5-9 [2]
10-14 [3]

>15 [4]

16. EMPLOYED OUT: if employed outside the community, earning
a regular salary (FUNAI, SIL, colonists, etc.)
no [0]
17.

INDIVIDUAL

STATUS

ITEMS:

yes [4]
if

individual

owns

status

items

(includes members of ones nuclear family), such as
watches, sun glasses, tennis shoes, hand pistols, glass
beads, bicycle, record/cassette player, radio, etc.
no [0]
18. FURNITURE:

1-5 [1]

6-10 [2]

11-15 [3]

>16 [4]

number of furniture items in the household

(bed, table, chairs, etc.)
no [0]

1-4 [1]

5-9 [2]

10-14 [3]

>15 [4]

19. STOVE: if the household has a gas stove
no [0]
yes [4]
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20.

CLOTHING:

number of industrialized clothing individually
ovned, including tovels, sheets, blankets and
regular clothes.

< 5 pieces [0]
5-10 pieces [1]
11-15 pieces [2]
16-20 pieces [3]
>20 pieces [4]
21. NUMBER OF PEOPLE: number of persons living in the same
household
[ ]

22.

DIET:

semi-quantitative classification of diet (per
household).

100% domestic economy [0]
mixed I (25% imported) [1]
mixed II (50% imported) [2]
mixed III (75% imported) [3]
100% imported [4]

23. CATTLE: number of covs ovned by individual
none [0]

1-15 [1]

15-25 [2]

26-40 [3]

>40 [4]

24. PRIVATE DOCTOR: if head of the household goes(and/or takes
his/her family) to private medical

practitioner in town at his own expense,
no

[0]

yes [4]

Items 14-20 and 22-24 vere used in deriving an index,

ranging potentially from 0 to 40,

of the socio-economic status

for individuals in the community in a similar vay to the study

conducted by Malina et al. [1985]. The total number of points
Bcored by the individual vas his/her socio-economic index.
Children usually received the same score as their parents and.

This index vas used in the regression equations as described in
Chapter 4 and Appendix 1.
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APPENDIX 3

Demography

1) GENERAL CONSIDERATIONS

Population pyramids vere constructed from data collected at

different periods using IBM compatible software vritten by

Professor James Vaughan of Indiana University [1985]. In order to
enhance the accuracy of age estimates and allow for comparisons,
especially age and sex cohort comparisons, the data are presented
in standard five year intervals —

ranging from 1974 to 1988. I

vill be using Bontkes and Bontkes data for 1974, Altman and

Zweitsch for 1979 (vith modifications based on my own age
estimates), and my ovn for 1988. Because demographic data for
1984 is not available, the population for this year vas estimated

from my 1987 census. This estimation vas computed by subtracting
3 years from each person's age surveyed in 1987 and adding to the
1984 pyramid every person vho died vithin the period. Since

practically all adult and most children's deaths vhich occurred
in the 1984-87 period are known, it vill be assumed that the 1984

pyramid presented here is accurately reflecting the age and sex

composition of the Surui population in that year.

COMPUTATION OF DEMOGRAPHIC INDICATORS:

a) Child-Woman Ratio fCWR): It is the ratio of children 0-4

years of age to vomen 15-44 years old, calculated according to
Palmore and Gardner [1983: 103]:
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CWR= k

(P/P')

vhere P» population 0-4 years old
P'« number of vomen 15-44 years old
k«= 1,000.

b)Mortality Rates: Measures of mortality assume paramount

significance in anthropological demography because, as pointed
out by Palmer and Gardner, "...for most of human history, the

fate of a population.. .depended more on mortality than on
fertility or migration" [1983: 9]. Therefore, in dealing vith
small scale societies such as native Amazonians, the computation

of mortality ratios can provide important information as to their
survival as biological populations.

Four indicators of mortality vere computed for the Surui:
Crude Death Rate (CDR), Infant Mortality Rate (IMR), Neonatal

Mortality Rate and Postneonatal Mortality Rate. The formulas used
in the computation of these rates are from Palmer and Gardner
[1993].
CDR= k

(D/P),

vhere D= number of deaths in the year

P= midyear population
k= 1,000

Standardized CDR's vere not computed because it vas not

alvays possible to calculate the 'age specific death rates'.
IMR= k

(D/B),

vhere D= number of deaths to children under one year of age
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B= number of live births in the year
k= 1,000

In computing the 'neonatal mortality', D» infant deaths

during the first month of life and, in the case of 'postneonatal
mortality', D* infant deaths betveen the first month and the

completion of one year of age.
c) Crude Birth Rate (CBR1: is the total number of births in

a year divided by the midyear population, expressed per 1,000

persons. As pointed out by Palmer and Gardner [1983: 61j, the CBR

is not a refined measure of fertility. Hovever, for most years
cur date does not allov for more refined computation of fertility
such as the age-specific fertility rate, among other specific

fertility rates. The CBR is calculated by the formula given in
Palmer and Gardner [1983: 61]:
CBR= B/P X k

vhere, B= number of births in the year
P= midyear population
k= 1,000

d) Population Grovth Rate (r) : This indicator vas computed
using the formula given by Palmer and Gardner [1983: 65-66]:

p2/pl" ert
vhere P^= the population of the first census,

P2= the population of the second census,
e = the base of natural logarithms (e= 2.71828....),
r «• the grovth rate, and

t « the number of years separating the tvo censuses.
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e) Total Dependency Ratio (DR): Even though the age cut-off
to determine dependency varies from one society to another,
therefore influencing the calculation of the ratio, the DR still
can provide important clues as to the number of dependents each

contributor must support. Since the calculation of the DR does
net require archival data, it is useful for anthropologists

dealing vith non-literate societies in particular. By giving an
idea of the dependency burden, the DR can provide important
insights into the economy, subsistence base and social system of

a population. For the present study, it vas not necessary to
calculate the 'youth dependency ratio' separate from the 'age

dependency ratio' because of the very fev individuals in the
older than 65 years category. Therefore, vhen referring to the DR
calculated for the Surui, it is implicated that most of the

dependency burden is being exerted by individuals falling in the
0-14 age cohort.

The formula used in computing the DR follovs from
Sounders [1988: 18]:

DR= [<P + P')/ P"] x k

vhere,

P= number of subjects 0-14 years old
P'= number of subjects 65 years of age and older
P"«= number of subjects 15-64 years old
k= 100

f) Median Age (MA): The MA is simply the mid-point that

divides the population in half, i.e., half being older and half
younger.

g) Sex Ratio: It indicates the proportion of males to
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females in the population. It is calculated by simply dividing
the total number of male subjects by the total number of females
and multiplying it by a constant (k= 100).
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APPENDIX 4

Notes on the Spelling of Tribal Names and Surui Words

The spelling of tribal names of Brazilian Indian groups

follovs the latest reviev on the subject by Rodrigues [1986],

in agreement vith the basic set of rules passed during a
meeting of the "Associacao Brasileira de Antropologia"
(Brazilian Association of Anthropology) in 1953.
Surui vords vill appear in the text underlined and in

quotation marks, such as in "arime" (spider monkey). The spelling
of Surui vords follov the conventions put forvard by Bontkes
[1978], vith slight modifications.

Basic Guide to the Pronunciation of Surui Words

(see Bontkes 1978 for more details)

a) high tone is indicated by a (') such as in:
"bote"

(finished)

"kordva"
"va6"

(toad)
(caiman)

b) a (:) indicates a long vovel, such as in:
"maka:b"
"a:te"
"mavk6:ra:"

(peanut)
(I don't knov)
(kind of snake)

c) the nazaliscd vowel is indicated vith a (-)
the nazalised high tone vowel is indicated with (A)
"wawa"
"iwa"
"arava"

(shaman)
(hole)
(chicken)

d) the (-) on the letter "g" pronounces like
"sing" in English

"gata:ra"
"gopama"
"gob"
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(sweet potato)
(electric eel)
(cotton)

e) the letter "h" pronounces like "thing" in English
"hoar"
"qaha"
"vamoha"

(yam)
('tucandeira' ant)
(feather)

f) the letter "j" pronounces like "dia" in Portuguese
"iiloa"

(candle)

"iikib"

("seringueira", rubber tree)

g) the letter "y"pronounces like "toy" in English
"vobara"
"pikuv"

("pupunha" fruit)
(thick)
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APPENDIX 5

Glossary to Portuguese Words and Acronyms

babacu

a kind of palm tree fOrbignva sp.)

beiju

a kind of manioc or maize-made pancake

Casa do Indio

FUNAI-operated Indian guest house
savanna vegetation typical of Central Brazil
a fermented drink made from maize, yam or other
staple

cerrado

chicha
FIPE

Institute for Economic Research of the

FUNAI
INCRA

University of Sao Paulo
Brazilian National Indian Foundation
Brazilian National Institute for Colonization
and Agrarian Reform

madeireiro

the owner of a sawmill

maloca

traditional longhouse of Amazonian Indians

moquem

grill for cooking and smoking meat or fish

P.I.
P.I.C.
POLONOROESTE

Integrated Colonization Project
Integrated Program for the Development of

seringal
seringueiro

Indian Post

Northwestern Brazil
an area where wild rubber trees abound

rubber taper

Brazilian government agency for the control of

SUCAM

endemic diseases
terra firme

upland forest ecosystem

varzea

floodplain ecosystem

Note: Portuguese words appear in the text in quotation marks
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