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90 DARRELL A. POSEY

offer many fundamental principles that shou[d
guide development throughout the h‘umlc
tropics along a path that is both ecologically
and socially sound.

Examples in this paper are taken from the
Indian Post of Gorotire (7° 48'S, 54° 46'W),
which is the largest of the Northern Kayapé
villages (approximately 600 Indians). The
author has conducted ethnobiological research
in the village since 1977 and is currently
coordinating an interdisciplinary team project
to investigate in depth various aspects of bio-
logical and ecological knowledge by the
Indians, This paper is a preliminary report on
integrated forest and campo/cerrado manage-
ment by the Kayapd.

. Management and Use of
Campo/Cerrado

Little is known of indigenous campo and
cerrado management, although the ecological
diversity of these ecological systems provides
a wealth of natural resources for Indians like
the Kayapé (Posey, 1984b).

The Kayapb classify campo/cerrado (kapét)
into a variety of folk ecological zones or
“ecozones”. The term “ecozone” is used in
this paper to refer to ecological zones recog-
nized by indigenous peoples, i.e., cognitive or
N emic categories. The following typology is of
principal ecozones:

kapét kéin: “clean” campo with few trees

kapét kumrenx: open campo with many forest
patches

kap6t méex: low, grassy and open campo

kapét punu: closed campo with scrub (campo
fechado) -

kapét jajore: open campo with small scrub
patches

kapot imdk kré pdk re: small open areas
surrounded by scrub forest near large
campos

kapét kam imé:
campo

kapdt imd ndi pok: campo openings on tops
of mountains

kapdt krd nhi mok: campo rupestre

seasonally inundated

The Kayapé also recognize the following
transitional types of cerrado/campo:

ked nhinon i kapét: campo at top of mountains

ked nhi kratx 3 kapdt: campo at base of
mountains

kapdt nd ka: transition zones between savanna
and forest

p&’¢é ko: cane breaks

ara

pd’e te: very closed forest with cane

Of specific interest is the Kayapé classifica-
tion of forest “islands” (apété) that occur in
campo/cerrado and are frequently managed
and exploited by the Indians. Typological clas-
sification is based on size, form and dominant
species in the apété, although full criteria have
not yet been fully worked out. Principal apété

types are:

apété-nu: newly formed vegetative clumps

apét: small, low vegetative patches

apét kryre: larger forest patch, with small trees
and shrubs

apété ngri: forest plot with some trees and
large shrubs

apété (kumrenx): “real apété” with shade from
tall trees

apéti: large forest islands with many tall trees
(2+ HA)

apéti poire: oblong apéti

apéti rhynh: long corridors of forest (for
defense)

In the vicinity of the Kayapé village of
Gorotire, a notable increase in the number of
apété forest patches/islands is apparently found
in comparison to campo areas distant from the
village. This is the direct effect of indigenous
influence. Although cursory examination
appears to show these apété to be natural,
closer scrutiny reveals that a sizeable
percentage (as much as 75%) are indeed
man-made.

A preliminary study of apété made with Dr.
Anthony Anderson (Museu Paraense Emilio
Goeldi) in November 1983 shows that of the
140 different plant species collected, only two
were not considered useful by the Kayapé.
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Figure 1.1 Apété formation: planting zones

Equally astonishing is that approximately
85% of the plants collected in ten samples
forest “islands” were actually claimed to have
been planted by the Indians (Anderson and
Posey, 1985).

This amazing fact requires that we rethink
what has been previously considered “natural”
in campolcetrado environments where there
are indigenous populations. Even in areas
where Indians have long since disappeared, the
hand of human manipulation and manage-
ment may still be evident.

It is impossible to know the true extent of
Indian influence in forest and campo. Kayap6
villages today are only remnants of ancient
villages that were once linked by sizeable and
extensive trails (Posey, 1983b). Old villages
and campsites dot the vast area between the
Araguaia and Tapajos Rivers that was the
Kayapd domain. It is probable that campo/
cerrado management was once widespread in
other tribes throughout Brazil.

Creation of apété is in itself an interesting
process. Compost heaps are prepared in exist-
ing apété from sticks, limbs, and leaves. These
are allowed to rot, then are beaten with sticks
to produce a mulch. This mulch is subsequently
taken to a selected spot in the campo and piled
onto the ground. Slight depressions in the
surface are usually sought out because they are
more likely to retain moisture. These depres-

sions are filled with the mulch, which is mixed
with soil from the mounds of a termite (Nasu-
sitermes) called rorote, and smashed up bits of
the nest of an ant called mrum kudja (Azteca
sp.). Living ants and termites are included in
the mixture. The resulting mounds of earth,
called apété-nu, are generally one to two
meters in diameter and 50 to 60cm. deep. The
apété-nu are usually formed in August and
September during the first rains of the wet
season and then nurtured by the Indians as
they pass along the savanna trails to their
gardens (puru-nu). Over the years, the apété-
nu “grow” into large apé-ti (see Figure 1.1).
How long this process requires is still under
study. Perhaps as much as 1HA per ten years
is possible since there are apé-ti of 4HA in
Gorotire, that has known to have been perma-
nently inhabited for at least 40 years. This
figure may be high, however, because Gorotire
was an ancient campsite long before it became
a permanent village.

The Kayapd create apété for a variety. of
reasons. Until fairly recent times, the Kayapé
were still at war with other Kayapo and
non-Kayapé (principally Shavante, Carajas,
Tapirapé and Brazilian) groups. Their post-
contact history seemed to be punctuated daily
by wars, raids, and disease epidemics. The
Kayap® prefer village sites in campos: kapot is
considered to be “healthier” than forest (ba)
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because there are fewer diseases, Campo vil-
lages, however, are hard to hide and defend.
Apété are utilized as disaster shelters in cases
of raids or epidemics when it is safer to tem-
porarily abandon the village, The ideal apété,
therefore, is one in which all the necessities of
life are close at hand to afford self-sufficiency
to families dispersed from their homes during
times of emergencies. Since epidemics and
periods of warfare could be prolonged, apéré
are a valuable resource and security to the
Gorotire family. Apété have been observed
being used as refuges during the threat of a
measles epidemic as recently as April 1983,
Plants found in Gorotire apété are used as
food (tubers, roots, fruits, nuts), medicines
(for fevers, bleeding, diarrhea, body aches,
dizziness, headaches, toothaches, abortives,
and anti-conceptuals), materials for daily life
(for baskets, cords, needles to open wounds,
bow and arrow wood, insect repellents), fire-
wood, ceremonial itemns (wrist bands, ear
spools, lip plugs), body paint, poisons, shade,
and leaves for containers and wrappings.
Certain -trees (e.g., Alibertia edulis, Anonna
crassiflora, Byrsonima crassifolia, Caryocar
villosum, and Solanum paniculatum) are even
planted to attract game and birds. Palms (such
as Astrocaryum tucuma, Mauritia vinifera,
Maximiliana regia, Oenocarpus bacaba, and
Orbygnia martiana) figure prominently in the
inventory because of the variety of uses they
afford. Shade trees are also highly valued, and
even vines that produce drinkable water are
transplanted to and replanted in apérs.

Apété also serve as barriers, parapets, and
lines of defense for the village. Warriors could
hide in the bush, await their enemies, and then
surprise them from their verdant palisades.
Apéti-poire and apéti-rbynb are specificially
used for these purposes. Apéti-poire are man-
made forest corridors formed by uniting
a chain of apéze, '

In peace time, apété are used as places of
rest, to pass the hottest time of the day, to
paint bodies of relatives with uruct (Bixa orel-
lana) or genipapo (Genipa americana), or for
supervised play for children. They are also a
favored spot for sexual intercourse. Perhaps
because of the latter reason, combined with
the concentration of valuable resources in the
apété, children are discouraged from entering

alone into these forest patches. They are told
that ghosts (karon) hide there and that ba]]s of
light of powerful shamans (wayanga karon)
appear there in the night. These stories serve
to protect the apété and are enhanced anq
perpetuated by the shamans, who frequently
have their medicinal gardens hidden in large
apé-ti,

Fire is important in the management of
apété, but contrary to existing theory, fire for
the Kayapé is used to protect and encourage
the forest patches rather than create larger
campos. Campos (kapét) in range of Gorotire
are burned annually. The Indians say the fires
produce beautiful effects in the night skies
(kaiwka metx, metire) and have practical
effects: they decreage the po ulation es
and scorpions and prevent the excessive growth
of grasses and thorny vines that make walking
Muwwr. B.urnin is not
random. The time for bumlng_la-eagam
the old people (mebengét) and announced by
the chiefs (benadjiryra), Burning occurs before
the “birth” of the August moon (muturwg
katéré nu) and before the buds of the piqui
tree (Caryocar villosum) are too developed. If
burning occurs after this time, the highly prized
fruit of the piqui (prf) will not be abundant.
Not all kapét are burned on the same day, nor
even during the same week. When selected
kapét are designated to be burned, the
“owners” of the apété come out to cut dried
grasses and shrubs around their apété o
produce a fire barrier. They then set the fires
and await with branches of palms and banana
brava (Ravenala guyanensis) to beat out any
flames that come too close.

Not all apété, however, are protected from

fire in this manner. The _Indians recognize a
grouE of plants that are actually stimulated by
ing. These are plants that are sa] to “Tike
fire (xét okin) and produce’ more fruit as a
result. Theése include Aljbertia edulis, Byrson-
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i lling the sativa. Colo-
s:?ell ?tsll:: ‘::;']:41:1‘2;27;)22 gbroken into small
ne . nd carried to bits of forests where no

e aexists. This transplanted colony will
wlonb); in to replicate and spread their natural
thet ctigon against leaf-cutter ants. .

l'(t:/tieam\gcrnent of campol/cerrado is more
licated than we yet understand. A study
c?mplanting sequences and the process ’of

;atl:lration of apété is f.orthcoming. B:;t wntl;
available data, it is obvious that our ideas o

«natural” campo/cerrado and forest must be

re-evaluated with an eye toward the posmblhtc};
of widespread aboriginal managemf‘nt at:e
manipulation of these ecosystems. P;t aps the
most exciting aspect of thes.e new atallsd'an
implication _for _reforestation. The nbl :
example not only provides new uiea; a cl)u

how to build forests “from scratch”, but ba sz
how to successfully manage what h;s eel

considered to be infertile campo/cerrado.

. Maﬁagement and Use of
Secondary Forest

(1) “Anything-but-
abandoned fields”

Contrary to persistent beliefs about indigenous
slash/burn agriculture, fields are not abandoned

ima crassifolia, Astrocaryum tucuma, and !
Alibertia sp2. Only apété that have an abun- '
dance of these trees are allowed to be burned.

Azteca sp. ants (mrum kudja) are not only 4§, ;
used to create soil for the apéte-nu but are also Y\ x |
highly prized for their abilities to repel saiiva
leaf-cutting ants (Atta Spp., mrum-kra-ti). The
Azteca has a pungent smell that distinguishes
it to the Kayapé and is apparently the same

AR

after a few years from initial clearing and plant-
ing. Recent studies show that, on the con'traryE
old fields offer an important concentratlonf o
highly diverse natural resources lcéxg aht:)r
primary cultivars have disappeared ( 1;!;:) ,
1961; Alcorn, 1981; Denevan, et al,, 84).
Kayap6 “new fields” (pur'u nu) peak in pro
duction of principal domesticated crops in t\;vo
or three years but continue to bear produce for
many years; e.g., sweet potatoes for. four to
five years, yams and taro for five to six yeafrs,
manioc for four to six years, and papaya for
five or more years. Some banana varieties con-
tinue to bear fruit for 15 to 20 years, uruci
(Bixa orellana) for 25 years, and cupd ( Czss.us
gongyloides) for 40 years. T.he Kayapq consis-
tently revisit old fields seeking these lingering
rlcll:li‘:zsl;is take on new life as pl.ants in the
natural reforestation sequence begin to appear
in maturing fields (puru tum). These plants

stitute a type of forest c?lled ibé
?zl(::u:: I(l)ld fields) and pt.ovide a wide range
of useful products, including: food and medi-
cine, fish and bird baits, thatch, packagl_ngr;
paints, oils, insect repellents, construcl:)tuc)l
materials, fibers for ropes and cords, body
cleansers, and products for craft production —
to name but a few.
Old fields are perhaps most fm I
their concentrations of medxc, al plants. :
recent survey of plants found in puru tum amf
ibé 94% of the 368 plants collected were of
ici ignificance. )
meg;fi“;it'l;slgalso attract wildlife to their abun-
dant, low, leafy plants (Linares, 1976; Hameisr;
1979). High forests, in contrast, are spziléscb
game. Intentional dispersal of old fields {'
Indians and management of the;e by system
atic hunting extends the human mﬂuenc: over
the forest by providing, in effe?t, large “game
farms” -near human population concentra-
tions. A delicate balance is necessary to manage
these old fields. Game populations that are ;oo
dense can cause severe damage to crops; t l::
hunting provides meat for f'ood while grotecl
ing new fields from excessive destruction. rl:
the Kayapé division of labor, the women'wo;:l
in the fields while their husbands hunt in the
ing forests.
sug::‘ed::lgimals are particularly’ zfttracted t:
fruit trees planted by the Kayago in nev'vr a[;‘[
old fields, as well as along trails (see 211 fi
1.1). Tree plantings illustrate'long—tetm pf a}r‘\
ning and forest management since many o th:
trees require many years to bear fruit; castan ha
do Pard (Brazil nut), for example, does nI
produce its first nuts for 12—29 years. In
addition to attracting game, fruit and nut-
producing trees are also Planted to attrac‘;
birds and even fish during high water river art;
igarapé cycles. Most of these trees also pr?;/‘i :
food important in human subslsf‘ence. : u
old fields should perhaps be.cal!ed game-farm
orchards” to emphasize their diverse resources

(Smith, 1977; Posey et al., 1984).

for

(2) Semi-domesticates in
old fields

Old fields serve as important 'repositories of
“semi-domesticated” or mampulated' pl:.ants.
The term “semi-domesticate” is used to indicate
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