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Among the Tukano Indians of the Colombian Northwest Amazon, carrying capacity is
Lfined mainly in terms of the conservation of protein resources such as gaze, fish and certain
wid fruits. In order to maintain an equilibrivm and to avoid frequent relocation of settle-
ments, the Indians have developed a sct of highly adaptive behavioural rules which control
yopulation growth, the explmtatlon of the natural environment, and interpersonal aggres-
. The belief that the spirits of game animals cause illness restricts overhunting and, simi-
Sy, a large body of beliefs that regulate sex and food habits try to adjust the birth-rate and
peounterbalance socially disruptive behaviour. Shamanism thus becomes a powerful force in
4z control and management of natural resources, and hatlucinatory visions induced by native
aarcotic drugs become an important tool of shamanistic power, In many aspects Tukano
- gcepts of cosmdlogy represent a blueprint for ecological adaptation and the Indians’ acute
- gwareness of the need for adaptive norms can be compared with modern systems analysis.

I

-Until relatively recent times the cultural image of the Indian tribes of tropical
#merica has been that of a group of rather primitive and hostile peoples whose
atribution to human thought had been negligible and whose level of social com-
Hity had remained far below that of most aboriginal socicties of the Old World.
Lfact, only the higher civilisations of America—the ancient Mexicans, Mayas and
vians-—were occasionally credited with having created fairly elaborate social,
solitical and religious institutions, but cven in their case seldom has there been ex-
m‘m discussion of native philosophical systems, or somcthing approaching an
stegrared world-view. Sometimes one was almost led to believe that the tropical
otest Indians were fossil socicties; socicties which, in a sense, werc 1I1complet:.,
 shich had not evolved and had nothing to teach us. They were ‘out of the main-
El‘Caﬂl some people said, and those of us who made these societies the subject of
! i studies, struggled against the stigma of working somewhat “out of the main-
“‘earn.
_In the more recent past, however, this image has undergonce a notable change.
'fﬂ'hno]ogical rescarch among the surviving tribes of the tropical rain forest has
-’Cgun to reach a depth and breadth of inquiry that were formerly unthought of,
o these newly gained insights arc beginning to shed an entirely new light upon
% intelleceual achicvernents of the aboriginal peoples of the Amazon Basin, the
Yrinoco Plains and many other rcgzons of the American ‘Tropics, a vast arca cover-
“g more than six million square kilometres. It seems that cthe old stercotypes are
uaPPL:lrmg atbast; and instead we are presented with a new image: the Indian, not
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only as a highly pragmatic thinker and an individual with a sound sense Ofrc:a.m.
but also, the Indian as an abstract ph:loqophcr a builder of intricate cosmic modc..
anda p]anner of sweeping moral designs. Also at the same period, in view of currey,
interest in natural resources, many scientists and technologists who have turned theis
attention to the tropical rain forest areas of the world, have become concerned wirh,
the many problems of ccological adaptation which traditional societies have had .,
solve in these environments. In the case of the Amazon Basin it takes a healthy ap¢
energetic society to cope with the rigorous climatic conditions and w rith the

management of easily depleted natural resources, a socicty that would develop na -

only a set of highly adaptive behavioural tules for surv ival—framed within effective
institutional bodies—but, more important still, a society with a coherent belies
system, with a foundation of strongly motivating values which would make endur-
able the problems of man’s existence in an unpredictable world,

In this lecture it is my purpose to describe and examine some aspects of adaptive
behaviour as I have been able to observe it in the course of my contacts with several
Indian groups in the Colombian lowlands. T should add here that by *adaptive’ §
mean anything that increascs the probability of survival of the individual or th-
group. In the following I shall mainly refer to the Tukano Indians of the Norik-
west Amazon, especially the Desana (Eastern Tukano), and my chief concern wiil
be to trace some connexions that exist between the costological concepts of thew
Indians, and the realitics ofadaptation to a given physical environment. In doiny v
Ishall trv to demonstrate that aboriginal cosmologies and myth structares, together
with the ritual behaviour derived from them, represent in all respects a set of
ecological principles and that these formulate a system of social and economic rules
that have a highly adaptive value in the continuous endcavour o maintain a viable
equilibrium between the resources of the cnvironment and the demands of socicty.

II

The Tukano Indians occupy a large arca in the central portion of the northwe:t
Amazon, mainly on the Vaupcs River, a major affluent of the Rio Negro. Al-
though most of the country is flat and densely forested, a transitional terrain of
hilly uplands lies on the western fringe, while towards the north the forest is somi-
times broken by stretches of grassy, tree-strewn savanna country. Although this
rain forest area has often been described as a rather homegencous region, ma}
environmental differences exist which have considerabic bcarmg upon the range
and success of human adaptive responscs. Game animals, amphibians and repiles,

edible fruits, nuts and insects, and suitable hortcultural lands are not C\’Ll'll‘r i
tributed and considerable resource fuctuation can be said to exist within and
among subregions.

(e

The Tulfano are bound to their rain forest habitat by 1 number of circumst2
In the first place, according to myth and tradition, the land inhabited by them 3
Wwas

present was originally peopled by their forefathers in ancicne, heroic times, 2 and

handed on to their descendants as a solemn investiture in a pu‘patm‘ trust. iT‘ e
i

d t}is

(

tribal ancestors whose names and deeds are remembered in myths and genci©
recitals ad given proper designations to the rivers and the lnlls e rocks an
rapids and to all other notabl:, natural features. This, then, continues 0 bet

antry, the homeland ofthL ancients. It is of interest to observe here that, alchough
[ kano habitat can, to a large degree, be deseribed as a truly “nacural envicon-

mcturgd in the past not so much by any cxploitative activities of their ancestors,
M by having been imbued by them with symbolic meaning. There is, then, a
se-perspective to their understanding of the environment.
in the sccond place, Tukano territory is surrounded by lands occupied by other
scople, be they tribal Indians or be they Colombian or Brazilian settlers, and both
:'wsc new‘lboumw groups are quite unwilling to accept immigrants, much less

% at’, they themselves perceive it as a man-made environment, transformed and

z
E swaders. The Tukano, then, must of necessity exist \\uhm che limitations of their
gven environment and must make the best of it. Tt 1ev have to rely utterly upon
' 'w-lrlocal resources and upon their own traditional skit Hs for L\Dloztmn them.

- The traditional seetlement pattern consists of widely 5cnttchd 1arg:., and well-
y haile comimunal houses, occupicd by cxtended families whose members derive

%ﬂﬂc}l of their basic food supply from cultivaung manioc gardens. Flowever,

£ wsonal hunting, tishing and gathering play an important pact in their cconomic
£ =d social life. Tukano socicty is divided into morce than twenty named exogamic
goups; descent is patrilinca{ and residence s patrilocal, with cross-covsin marriage
wid to be preferred. Marriage between these different unies implics a rigidly struc-
mred relationship which is cxprc.s.sud in manv forms of reciprocity and exchange.
Yost of these acdvities, both social and economic,
~zremonies directed by the shaman who also officiates at the rituals of the life cycle
= &5 active as a hcal“r of illness. Warfarc is not institutionalised.
Heredsa brl\_f‘summar} of how the Tukano imagine the origin and structure of
:h»umversc and the elementary forces that animate it. The creator was the Sun-
; father, an "111thr0pomorph.c god who designed a three-layered cosmos consisting
of 2 flac carth, a celestial vault, and a place of bliss situated ander the carth. He then
“e’.‘opled the fand and created animals and plants, giving to cach species a set of rules
weording to which they were to live and multiplv However, the Sun-Father
Teated on[v a limited number of animnals and plants, placing both categories under
¢ constant care of specific spirit-beings who were to guard and protect them
sminst eventual abuses, What is more, he assigned to his cre
Hug! hly circular, stretch of land, limited on
*ther words, the creation of the Tukanoe universs was not conceived as an all-
'T‘bracmo or expanding system, but was a Emired, well-defined proposition with
it and restricted resources. Nor was it wrcnnp]ﬁhLd as a single act limited in
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ation only a restriceed.
all sides by permanent Jandmarks. In

fime: it saill continues un interruptediy beeanse, ever since irs initiation, the Sun-
‘thcr exercises a ferrilising action upon it Ieis the energy of the sun, i agined by

e Tukano i in torms of seminal light and heat, that catises plants to grow and fruit
T ’ﬂnpcn, that makes mankind and animals reproduce, and that i t}mun 1t to he
E "eafl‘u’c not ealy in a germinal, bielagical sense, but also in the wense of s piricual
“emination and che attainment of cwteric wisdom. The csence of this force is
ma&mcd as 2 masculine power that fortilises a feminine o

1 Takane thou i, the lﬂmph' sre- T both male and female aspeers, buor ceen m s

clement thar is this world,

"
*allty it has primarily a feminine characrer over which the «un exercises his
“O\Vc*
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The seminal encroy of dhe sun is thoushr o constitnte a huge clreuitin which the
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entire cosmos participates. This circuit is imagined as having a limited qQuantsy g

= - 3 = . 4 M . W

procrcative energy that fows continuously between man and anima] ! ]
)
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soclety and nature. Since the quantity of energy is restricted, man MaY remove gt
he necds only under certain conditions and must convert his quantum of &‘m
rowed’ energy into 2n essence than can be reincorporated into the circyjy ...
example, when an animal is killed or when a crop is harvested the cnergy or‘}
focal fauna and flora arc thought to be diminished; however, as soon as the gamr':
fruit are converted into nourishmeng, the cnergy is conserved, now on the leysd Ja
society, because the consumers of the food have now acquired a reproductive hi-
force that previously belonged to an animal or plant.
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The striking point about these ideas is that this bears a remarkable resemblance ¢+

modern systems analysis. In terms of ecological theory, the Tukano thus conceive . 3

the world as a system in which the amount of energy output is directly refated 1o
the amount of input the system receives. According to the Tukano, the systar
handles these inputs in two ways: sexual energy which has been repressed in i
individual, returns directly to the capital of total encrgy in which the biotic com-
ponents of the system participates; mere health and well-being, resulting from con-
trolled food consumption, represent an input which energises also the abiotic con-
poncents of the system, for example, the movements of the stars or metcoroloic.!
phenomena. The individual should never cause a disturbance in this general cqu:-
librium, that is, he should never use energy without restoring it as soon as possibic
The entire system is largely derived from the model of sexual physiology. The
Tukano concept of solar energy includes a large number of things to which »
seminal symbolism is attributed because of their colour, shape, texture or other
characteristics; while a number of other things are associated with a female con-
cept of fecundity and gestation. The associations of images and symibols are -
terpreted by the Tukano on various levels of abstraction and eventually dissociate
themselves farther and farther from natural and physiological facts until, ata highes
cognitive level, they come to constitute a systems theory of balanced, finite energy
fiow. '

This cosmological model of a system which constantly requires rebalancing in the
form of inputs of energy retrieved by individual cffort, constitutes a religious pre-
position which is intimately connected with the social and economic organisation
of the group. In this way, the gencral balance of cnergy flow becomes a religious
objective in which native ccological concepts play a dominant organisational role.
To understand the structure and functioning of the ecosystem becomes therefore &
vital task to the Tukano. It follows that the Indian’s ethnobiological knowledge ©f
the natural environment is not casual and is not somcthing he assimilates through
gradually increasing {amiliarity and repeated sense experience; it is & scructuff‘dl-
disciplined knowledge which is based upon a long tradition of enquiry and \Vhif;"
is acquired of necessity as part of his intellectual equipment for biological and cut
tural survival.

Among the Indians there is usually listle interest in new knowledge that might be
used for exploiting the environment more effectively and there is lirtle concern for

%‘ . __ising short-tern gaisis or for obtaining more food or raw-materials than are
¥ iy needed. But there is always a grear deal of interest in accumulating more
) knowledge about biological reality and, above all, about what the physical

4 requires from man. This knowledge, the Indians believe, is cssential for

val because man must bring himself into conformity with nature if he
- - - - 1 .
et to exist as part of nature’s unity, and must fit his demands to nature’s avail-

#  animal behaviour is of greatest interest to the Indians because it often constitutes
_model for what is possible in terms of successful adaptation. On the one hand, the
% ... have 2 detailed knowledge of such aspects as seasonat variation and microdis-
sutions of the animal and plant species of their habitat. They have a good under-
¢ anding of ccological communitics, of the behaviour of social insccts, of bird
£ k¢ the organisation of fish schools, the patterns of fish runs, and other forms of
lective behaviour. Such phenomena as parasitism, symbiosis, commensalism and
ber relationships between co-occurring species have been well observed by them
% <dare pointed out as possible models of adaptation. On the other hand, myths and
2 abound with accounts of visits to the animal world, of people turning into
2 -mals in order to kearn more about their habits, or of animals teaching men how
§«m3kc use of certain resources. Shamanistic wisdom often contains detailed de-
4 ipdons of such contacts and exchanges, and many shamans claim to have ac-

3 ared part of their specific knowledge from animals which revealed to them some
=ypecied food resource, a cure for an illness, or a practical procedure in solving
smeeveryday problem. Some of this wisdom may then be considered esoteric and
wrer, remaining the private property of 2 shaman, bue often enough this specialised
wowledze of animal behaviour becomes part of prescribed patterns of human
sion and ingeraction because of its obvious adaptive value. Moreover, mythology
anphatically tells of animal species which have become extinet or which were
sished or degraded for not obeying certain prescribed rules of adaptive signifi-
wee. Thus, gluttony, improvidence, aggressiveness and ali forms of overindul-

wace are punished by the superior forces, to serve as examples not enly to the
cimal community, bur also to human society. Animals, then, arc mctaphors for
zvival. By analysing animal behaviour the Indians try to discover an order in the
#psical world, 2 world-order 1o which human activities can then be adjusted.

% hTukano culture, the individual person is conscious that he forms part of 2 com-
%% nerwork of interactions which include not only socicty but the entire uni-
‘2. Within this context of an essential interrelatedness of all things, a person has
31ulfil many functions chat o far beyond his or her social roles and that arc extra-
era] exeensions of a set of adaptive norms. These rules or norms, then, guide a
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=on's refationships not only with other people—past or present, kin or ally—but
0 with animals, plants, as a matter of fact with all biotic and non-biotic com-
#ents of the environnmene. The rules the individual has o follow refer, above all,
£ ®cooperative behaviour aimed ar the conservation of ccological balance as the

bt AT M

“imately desirable quality. Thus the relationship berween man and his environ-

370t s being formulated not only on a cogninive level, but clearly it also cen-

utes an atective personal relationship in which individual animals and plants are
) . .

*ted with respect and caution.

The Tukano are quite aware of the fact that, in order to maintain a stable balance
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of input and output, a number of regulatory mechanisms have o be instituted angd
what is more, have to be fully respected by all members of the society. These soci;i
controls of necessity possess marked adaptive implications and must be enforeed
primarily in thosc aspecets of existence which, to a large degree, determine surviyaj
I shall mention here: population growth, the exploitation of the physical envirgy,.
ment, and aggression in interpersonal relations. it is quite clear to the Tukano thay
in order to ensure individual and collective survival and well-being, adaptive l'l][c;
have to be established to adjust the birth-rate, the harvest-rate, and to counter-

balance all socially distuptive behaviour.

IV

I shall first turn to the problem of population growth and regulations. Tw
mechanisms are used by the Indians to control the birth-rate: oral contraceptive,
and sexual continence. Tukano women use herbal concoctions which, in varying
concentrations, cause temporary sterility, and by this means they manage to space
their offspring over several years in such a way thag when a woman has her sccor!
child the first is already suthciently independent not to be a bother. The number ¢
children s kept low and couples with many children are criticised quite openly a:
socially irresponsible. It may be added here that the old and infirin, as soon as thes
cease to collaborate in the food quest of their houschold group, are climinated By
being abandoned in the forest ot on an island in the river.

The second mechanism is abstention. Sexual abstinence and sexual repression are
practised on many occasions and are among the most important prerequitsites tu
many ritual activities. It is important to point out here that, in Tukano thoughe,
food and sex are closcly related and are symbolically equivalent. This idea of re:
lationship between caloric and sexual appetite is expressed in many ways; on s
mcetaphorical level sexual intercourse and eating are equated, and in ritual exchangs
certain foodstuffs come to represent the exchange of wonien. Since strict exogami
rules constituze the main organising principle in Tukano society, the consumptias
or avoidance of certain foods arc geared to the concepr of exogamy in such a way
that dictary restrictions come to stand for sexual restricdions. The selective use ¢

N

certain foods may thus be said to be subject to the laws of exophiagy, which deswt

mine the permuissibility of certain foods under diverse circumstances. Thcr:‘ are
‘male” and ‘female” foeds and food preparations, and these rules refer not onty
animal-derived foods, but also to vegetable foods.

untel.

These aspects are best illustrated by the ideas that guide the activities of theh :
All game animals are subject to the Master of Animals, a dwarf-like spmt—bm}n::.
) . X . - his

with marked phallic ateributes. This supernatural g:lmckccpcrjcalously guard_s
o . . il
flock consisting of deer, tapir, peccary, agouti, paca, monkeys and all other :11‘51$ :
. = . " . 17

species that are a common food resource of the Indians. The Master of Amm{;:-\
. . . . . ar Jardle i

dircetdy their protector and procreator and they all live inside steep rocky hitls
. . 5 . - . . - aroe SEOIVT
in deep pools in the river, both dwelling=-places being imagined as large stefv
- - . : - -: lr 5

houscs teeming with game and fish. In order to obeain the supernatural Maste
= riaor0l15
igorow
ifxcatioh

s bCfOr:

permission to kill a game animal, the prospective hunter smust undergo 2
preparation which consists of sexual continence, food restrictions, and pur
rites ensuring cleansing the body by bathing and emetics. For some day

§ wing on a hunting excursion, the man should refrain from all sexual relations and,
“hatis more, he should not have had any dreams with an crotic content. Morcover,
¢js necessary that none of the women who live in his houschold is menstruating.

{ spother mechanism that restricts overhunting is this: According to cosmological
' ayths all game animals arc associated with cermin consteliations, as defined by the
 tukano. However, a species can only be hunted affer its constellation has risen over
- s horizon, and it is said that the animals eryv and weep with fear when they realise
¥ Jat their time is approaching. It may be mentioned here also that the hune ieself is
? ~ore than & mere food quest in that it is isagined as a courtship in which the prey
%‘ 1o be seduced to submit to the hunter.
§ Whenever game is scaree, the shaman must visit the Master of Animials in a
“yreotic trance and try to obtain from him the release of some of his charges. He
§ wilnot ask for individual animals but rather for herds or for 2 good hunting season
% @d in return he promises to send to the Master's abode the souls of persons whe, at
Z ir death, must return to this great store-house to replenish the energy of those
F zimals the supernatural gamekeeper gives to the hunters. The Master of Animals
ad his numerous personifications are thus conceived as administrators of usufruct
his; since game resources arc limited, restrictive rights to thelr use are insdiuted
svthese spirit-beings, and it falls to the shaman to become the mediaror.

From the cxamples 1 have mentioned it is obvious that the combination of all
nese prerequisites represents initself a body of highly adaptive rules which notably
wtrict the activides of any hunter or fisherman. A person cannot go hunting or
shing simply any time he needs food, bat only after having undergone a morc or
ks anxiety-charged period of preparation, the purpose of which is to avoid over-

wnting, Hlness or misfortune in hunting are almost always ateribured to neg

ay of the numerous rules a hunter has to observe.
- Food restrictions are nat only observed in connexion with economic activitics,
fatare a standard practice on most ritual occasions and in many other everyday

7
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Teumstances. For example, a man whose wife is cxpecting a child should cat
:{i:hcr tapir, peccary nor menkey meat because this might affect the good health
% his vet unborn oftspring. A man whose hunting or fishing gear has become
wliuted from being casually touched by a woman, must observe a liquid dict for
wveral days. When fish run to spawn, those present in one's stretch of the river
sould not be caten, nor are birds’ eggs ever collected for food, and the flesh of some
=ptiles is avoided during their breeding season. Al these interdictions are verbal-
#d by the Indians in terms of dangers to the consumer’s health. Especially strict
mohibitions keep people from eating narmally while engaged in the acquisition of

oM A U

#owrie knowledge and, similarly, all rituals of the individual fife cycle involve
“mporary dietary restrictions. It summary, during pregnancy, childbirth and
TeNstruation ; during mourning periods, or while gathering medicinal herbs; dur-
T the couvade or while L‘ngngcd upon the prepaation ob POISONS, NArcotcs or love

AU A B i

Ntiopy, people carefully control their food intake and, as 2 genceral rule, refrain
M eazing the mear of game animuads.

| e o . LI - o '
Similar prohibitions restrict the gathering of wild frudes and nuts, of honeyv and of

L
Fble inseets, Even the extraction of raw-materials used in rechnological manu-

tures s controlled by ritual restrictions. The gathering of dhatch for a roof, of
T Y for pottery muking, or of scarce woods or fibres for a number of specific end
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products, are subject to permits which have to be obtained from the spirit-
of the respective resources.

This complex of dietary and sexual restrictions is closely related to the COntro o
aggressive attitudes. The principal mechanism which checks social
behaviour is the organisation into exogamic groups which are linke
and stand in a relationship of reciprocal exchange. Besides cxchanging Womer,
these complementary units will give and receive foods, raw-materials or manufse.
tured goods, and on these periodic occasions which constitute highly formalis,s
ricuals, the dances, songs and ceremonial dialogues emphasise over and over again
the paired linkages that unite Tukano socicty. )

It appears from the foregoing that the Tukano definition of what constinyes,
carrying capacity, refers mainly to a certain balance of protein-rich food resourees
such as game, fish and wild fruits. Environmental degradation is interpreted st is
terms of soil exhaustion, but in terms of the eventual depletion of game and of
increased walking time. Because of the relative scarcity of protein resources re-
strictive rights to their use have to be established in order to avoid frequent reloca-
tion of settlements. Propitious conditions for horticultural activitics arc perhaps not
plentiful, but land for productive garden plots is available. However, the nutriess
content of practically all vegetable foods of the rain forest is very low and carrying
capacity is therefore determined by the existence of protein resources, and popula-
tion size and density are functions thereof.

The three aspects [ have mentioned—population growth, the expleitation of the
physical environment and the control of aggression—can be reduced to one single
problem, that is, the maintenance of a balanced ccosystem. The Indians know that
their daily existence depends upon the proper functioning of these adaptive inter-
actions. The question arises, how can a people be made to follow thesc preseriptions
and regulations which impose such severe restrictions upon their social behaviout
and their biological needs?

OWne

ly disrupriyg
d by alliang

v

The mechanisms which, in the native groups [ am concerned with here, enforce
the rules are closely related to the aboriginai theory of discase. To begin with, the
specific badily or mental conditions which, according to the Tukano, constituic
illness and which manifest themselves through a large number of signs and symp-
tofus, are always thought to be caused by an agent external to the body. The pos-
sible pathogenic agencies fall into three categorics (1) the revenge of game animals‘é
{2) the ill-will of other people, and (3} the malevolence of supernatural beings such
as the Master of Animals or other spirit-beings.

This malevolence of people and animals is not an arbitrary foree that blindly
strikes its unsuspecting victim. On the contrary, illness is always interpreted as 3
quite natural consequence of a person’s breach or neglect of cultural norms. Apart
from its being socially and emotionaliy disturbing, illness is, in the Tukano vieW:
nothing but a reaction to the ecologically inadequate behaviour of the patient, t©
his maladaptive performance. It is the patient who causes the discase, by making
himself vulnerable to it. The diagnosis the shaman establishes has, therefore, two
different aspects: One refers to the patient’s complaints, to the symptoms he has de-
velope ; the other aspeet refers to the question why the person became a vietin: ©F

g =
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| gneion, :

§ 1 shamanistic practice :

® ring a certain aspect of the ecological balance. Overhunting is 2 common cause

§ 40 are harvesting activides in which some relatively scarce natural resource has
&
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i discase. And here we can recognise another important aspect of the shaman’s
T an aspect that is closely related to the problem of ¢cological adaptation.

'
iilness is taken to be cthe consequence of a person’s up-

oo wasted. The delicate balance existing within the -natural cn_vironmcnt, b;—
;'scn nature and society, and within society itself, constitutes a series of systems 1m
;!ﬂch any disturbance, however slight, is bound to aﬁ"cc?t the whole. .For example,
oddiing with certain women who should be avoidct;l is the same kind _of af{roglt
A mting\ certain fish that should not be eaten; while killing too many animals f) ;}
ain species must always be aveided. These are offcn.ces_thc consequcuc:,_od
ghich is likcly to be an iilness. In the diagnostic process, \Vll'lCh Is F)ften accompamc}

& divinatory practices, the shaman is interested in the patient’s illness not so much

i i ; i i flow.
sz function of biology, but rather as a symprom of a disorder in the energy

iy main concern is about the relationship between society and. the supe:‘*natural
Masters of game, fish and wild fruits, on whom depend success in harvesting and
sho command many pathogenic agents. To the shaman it is therefore of t_he
ssnce to diagnose correctly the causes of the illness, to identify the exact quality
of the inadequate relationship (be it adultery, overhunting, or ;Jlny.othcr'ovclr—
sdulgence or waste), and then to redress the bala e by communicating with the
irits and by establishing reconciliatory contacts with the game animals. To men-

# ionjust one example of how a diagnosis is established: A man who has killed too
3 . . ¥

% muny animals of a certain specics, will appear in the shaman’s d.rcam or trance

 snies in the shape of that animal and the image will be accompanicd by a certain

fmminosity, a certain degree of lght. It is quite remarkable that differences in hligh
o low light intensity arc recognised to be very important in tbe flow gf 50 Er
cergy, as understood by the Tukano, and that shamans will mention in their spelis

- ind incantations up to seven shades of “yellow light” thar energise the biosphere.

In summarising chis aspect I want to emphasise that the shaman as a healer of;ll}
aess does not so much interfere on the individual level, but operates on the leve E
ose supra-individual structures that have been disturbed by the person. To be

1 dflecrive, he has to apply his treatment to the disturbed part of the ccos.ystcmi ‘It
% might be said then that 2 Tukano shaman does not have individual paticnts; his
| ik s to cure 3 social malfunctioning, The discased organism of the patient 1

scondary in importance and will be treated eventually, both cmpiric:.tlly an_d
ftaally, but what really counts is the re-establishment of the rales that will anJld
werhunting, the depletion of certain plant resources, :m_d unc'hcckcd population
nezease. The shaman becomes thus a truly powerful force in the control and
Management of resources. . .

The shaman then interferes quite directhy with hunting, fishing, gathering and
most other harvesting activities. For example, a shaman will p.crsomﬂy Con‘trol the
uantity and concentration of fish-poison to be used on a certain strcEch ofnchr; he
wili dotermine the number of animals to be killed when a herd of peceary 1s re-
ported, and he will decide on a suitable harvosting strategy for the gathering of wild
fruits. He will determine wihich fish have to be thrown back into the water a?tg:r a
81l has been made, and oceasionally he even might completely prohibic the kl‘llmg
of corpain animials i 2 rostricted arca of the farest. FHe will also control such techno-
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logical activities as the construction of 2 communal house, the manufacture ¢

canoc, or the opening of a trail. All these activities obviously affect the Imturjnlnj i
vironment since trees have to be felled and many plants have to be desiro-v‘r am;
used in the process, and the shaman’s role as a protector of game and ]{: !
cxplains why animals and plants figure so prominently as his soirit—hclpcrspAlltr ;
I should like to point out here, is not speculation; the Indian; are quite e;c lic;
these matters and explain that the spirit-owners of nature must not be an, clj.r;d apd
that it is the shaman’s task to reconcile them. s e

The very large denotative vocabulary of a shaman expresses his great concern
with establishing the complete inventory of the ecosystem. In order to be 'ib': 1
administer this great store-house, he has to know, name and categorise all i;s crm.
tents. This knowledge eventually provides him with the critcria tor ccoio'ﬁg;i
planning and this, of course, is problem-selving by anticipation. The fact that rti’;;zy
dail.y activities such as hunting, fishing, gathering, the clearing of 2 new field or tﬁ;
curing of a disease are subject to divinatory practices in order to locate the mes:
propitious spot of time, or to fmd the most effective procedure in coping with thi:
or that prcdicatlmnt, gives the shaman ample opportunity 1 protect wild-life by
f:andom scheduling of hunting excursions whenever he thinks that a certain species
is endangered, or to channel any other exploitative activity in directions he believes
to be best. I know of several cases where shamans initiated limited migratory move-
ments by asking people to abandon their homes in order to avoid an approaching
epidemic or the presence of evil spirits, both calamities being revealed in diviuaror;
trance. The true reason, however, seems to have been the advanced depletion of
protein resources. In view of the observation of a number of related cases, it scems
not uniikely that shamanistic divinatory practices operate with models and that, in
this manner, many adaptive changes are being introduced by shamans.

One might ask here: how far is 2 shaman actually conscious of his role as aa
ecological broker ? Does he always act quite rationally and with an adeguate under-
standing of ecological principles ?

There exist, of course, differences. Some shamans, notably the younger and less
expericnced ones, tend 1o verbalise their conceptions in quitc simplistic terins by
saying that overhunting and overharvesting are bound to anncy both the spiris and
the game animals, and that iflness will be the punishment. They will readily potat
out changes in prey abundance and will attribute the biotic in)pOch'islllllcxtt of
certain restricted areas to the action of vengeful spirits. Others however wilt not make
usc of these mystical interpretations but will blame greed and ignorance for tix
depletion of protein resources. They will actribute some (if not all) discases 1@
nutritional deficiencies and will state quite plainiy that protein resources are scaree
and have to be protected.

To be sure, the fact that most economic activitics arc accompanied by riruals
does not mean that the shaman simply asks the supernatural forces for abundanc?.
for plenty, for a maximum amount of what the environment can produce, but
rather that oceasions are being provided for stock-taking, for weighing costs ao
benefits, and for the eventual re-distribution of resources. At these moments the
shaman’s book-keeping shows the general system inputs and outputs. In point &
fact, most shamanistic activities such as curing rituals, rain-nuking, the pCindiC
reaftirmarisn of alliances or food exchange between exogamic X be

groups might
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Y ved 15 rituals concerned with resource management and ecological balance.
+is fact has sometimes been obscured by a tendency to describe native shamans in
¥ s of mere witchdoctors or religious fanatics.

VI

# The Tukano and many other Colombian tribes believe thac the entire universe is
sadily deteriorating. Thus it is thought that formerly prople were healthier,
& ronger and more intelligent than they are ar present; that animals and fruits were
& woer and that they were more abundane than now. The Indians wili point out
F aeriches of forest, rivers or lagoons saying that in former rimes animal life was
sentiful there, It is true thar, at present, this feeling of impending doom is partly
% ofied; in many parts the world of the rain forest Indians is on the wane. But the
.,"Ezdian's sense of entropy, of the tendency toward disorder and chaos, does not
J wmto be a consequence of his present plight, but rather represents an existential
3 axicry that forms part of native cosmology and philosophy, and that is based upon
3 ¢ dlose and daily observation of the biological cycles of growth and decline. The
mportant point is that this idea of increasing disorder is always followed by the
% sstittionalised resolution to recreate the world and to re-establish its order and
£ urpose as stated in cosmological tradition. This continuous cycle of ritval creation,
_%::struction and re-creation can be found in many tropical forest socicties and is
sdted an important mechanism of cultural and biological survival,
¥ Inthe course of these ceremonial occasions, when the universe and all its com-
£ sonents are being renewed, one goal becomes of central importance: the reatfirma-
o of links with past and future generations, together with the expression of con-
w@m about the future well-being of sociery. The emphasis of the ritual is upon
# ifying the social group, upon continuity, upon the close bonds of identity that
aite sociecy with the past and make it the foundation of the future. It scems that
s sense of union provides deeply motivating values and strong incentives for-
:»‘COIOgical responsibility. The lengthy genealogical recitals and the ritual dialogues
ve a powerful cohesive function, and in many of these rituals ammal and plant-
LS are thought to participate, expressing by their presence their interrelatedness
adinterdependency. It tust be pointed out here that the ritual re-creation of the
Tverse is generally accompanied by the coltective use of narcotics of plant origin.
E?‘dring these drug-induced trance states, or ather forms of dissociate phenomena,
:§ Se participants establish contact with the mythical past, in fact, they scc themselves
#tumn o the time of divine Creation and thus take part in ‘t. Tt is clear that, here
ain, the officiating shaman can adaptively orient the interpretations of the visions
*ople project upon the vivid background of their hallucinations.
uring myost or all of these rituals which can be said o be essentially coneerned
iiih ccological balance, the recital of myths and genealogics is of great importance.
these myths explain man’s nature and trace man’s destiny front birth and infancy

%

i
i

Sough maturity to Jecline and deaths from the sin of incest to chaos and near-
4 . 1 . ~ —

struction, and hence to a new order and the establishment of law. These myths
ad tales, 1 should hke o ernphasise here, are not mere “lirerature s they represent

fwuly remarkable effvrr at intellectual interpretation, at providing a cognitive
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not only for ritual occasions but for everyday life; a fact which sometimes e
unnoticed 2s long as one has not discovered the metaphorical code in which ﬁ;f
myths are transmitted. )

The cosmological myths which express the Tukano world-view do not describe
Man’s Place in Nature in terms of dominion, of mastery over a subordinate ¢
vironment, nor do they in any way express the notion of what some of us mig!,
cali a sense of “harmony with nature.” Nature, in their view, is not a physical enrjy,
apart fror: man and, thercfore, he cannot confront it or oppose it or harmonise widy
itasaseparate entity, Occasionally man can unbalance it by his personal malfunction.
ing as a component, but he never stands apart from it. Man is taken to be a pare of »
set of supra-individual systems which—be they biological or cultural—transcend
our individual lives and within which survival and the maintenance of a certam
quality of life arc possible only if all other life forms too are allowed ro evoive
according to their specific needs, as stated in cosmological myths and traditions,

In closing, 1 should like to note the following. Until quite recently ethnologist
and archaeologists have attempted to explain cultural evolution and change i
terms of linear cause-and-effect models and this approach is still used by mon
specialists in these fields. Gregory Bateson was the first ethnographer to sense the
need for a systems theory model to account for his ethnographical data, altheugh
his now classic monograph on New Guinea was written long before the formal
aspects of systemis theory had been developed.

Archacologists have been particularly prone to dependence on cause-and-cffect
cxplanations and models constructed on the principles of lincar causality, and these
trends have been emphasised in the intellectual movement called *New Archae-
ology’. It is only recently that Flannery has noted that two very different kinds of
explanatory models are used by the ‘New Archacology.” One of these schools is
explicit in its adherence to linear causality. Flannery has applicd the term ‘law-and-
order” archaeology to this school. The other less popular trend has been an applics-
tion of systems theory to account for cultural change, attributing irs dynamics
very slow deviations which originate in a part of the system and then develop into
major modifications. It seems that this approach is far more likely to produce sig-
nificant models than is ‘law-and-order” archacology.

It is striking then that in the last decade cthnographers and archaeologists are
coming to accept as the only kind of explanatory model which can be used @
handle ecological relationships the kind of overall systems model which was
adopted by *primitive’ Indians a very long time ago.

NOTES

. . . ley
I am deeply conscious of the great honour of having been asked to give the 1975 Huxee?

Memorial Lecture. 1 am most grateful to the British Council and to the Royal AmhroPonglaﬁ
Institute, especially the Esperanza Fund, for their generous assistance. T also wish to cxprcss"ﬂji
sincere personal gratitude to Donald Lathrap, Martin Moynihan, Olga Linares de MOYH{-“";
and J. Wilbers, for having been kind enough to read a draft of this lectare; their suggestior”
have proved to be very stimulating and helpful.
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