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Recent studics showe that
Amazen Indians do not merely mhabit
grasstand, they cstablish and main-
tain complex eco-zones in i

Up until recently Westerners viewed

the cerrado and campo (savanna) as
wild and unproductive tands. And no
one imagined thar Indians managed
the savanna in any way, except, per-
haps, to have created or perpetuated it
with fire. ]
Recently, however, scientific
rescarch has validated what native
populations have long known: that
campo and cerrado are biologically di-
verse. Evidence now suggests that In-
dians like the Kayapé have a sophisti-
cated understanding of the ceological

divetsity of savanna, classify it into a-

complex varicty of folk ecological

zoncs, and take from it a wealth of

natural resources. And the most signif-
icant discovery is that the Indians ac-
tively manage and manipulate sa-
vanna, creating in it patches of forest
and so increasing its ecological diver-

- §ity.

A group I have studied over the last
cight years is the Gorotire Kayapd,
one of several groups of Amazonian
Indians linked linguistically (in the Jé
language family). The Kayapd once
inhabited a territory the size of France
between the Araguaia and Tocantins
rivers. Today these people live on an

enonmous (five-million-acre) pros-

posed rescrve that includes a variery of
tropical ecosystems, ranging from
high forests to vast grasslands. The

5
3 HRYS
- i W

4oemoen

S L

ERNEY BN
BRI L

group is divided into 13 villages, the
largest of which 1s Gorotre, with
roughly 600 inhabitanes.

The Kayapd still rely partty on hunt-
ing and gathering throughoue the year,

with periodic teeks away from their

villages. Their agriculoure is well de-
veloped and is based npon the man-
ageiment of domesticated and semi-
dormesticated plants in a variety of for-
est zones — including forest openings,
tratlsides and house gardens (sce Gar-
den, January/February 1952).

Autending to the savanna
White the Kayapd devote much of
their encrgies to their forest gardens,

new evidence suggeses that they also

manage and use open grassland.,
The Indians’ grassland environment
con.\:isi:g’;fof cerrado, savanna-type veg-
ctation dorred with trees or woody
patches, and campo, open grasstand.
Western obscrvers have tended to con-
sider grasslands as homogeneous, be-

cause they are characterized by soifs of

low fertility and low productivity po-
tential, supporting specics of little cco-
nomic value. The forest islands of
campo and cerrado have of course
been known by scientists, but never
studicd from an cconomic botany
viewpoint and never considered to
have been influenced by human ac-
tivity. -

Some of the evidence for the Kayapd
attention to the campo is lingwistic.

The Kayapo have at least nine terms .

for campo, reflecting their recognition
of great ecological vartabitity
Morcover, the Kayapé recognize
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five transition zones as being arcas of
y

greater productiviry and sesource vari-

ety These range from campos ar the
“base of mountains to cane brakes. The
Kayapd give these more highly pro-
ductive areas considerable impor-
tance.

In addition, the Kayapo classify the
types of forest islands thar ocour in
camipo and cerrado—these are the forest

types tnat the Kavapd mest frequently

manage and exploit. The classification is

apparciitly based on size and form of the

forest “island™ and the dominant species
in it. Types range from apét-me, newly
formed vegetative clumps, to true ap-
été, with shade from tall trees, and on
to categories of increasing tree size and
land area.

More direct evidence of Indian in-
fluence is revealed by the differences in
the ecosystems in the vicinity of vil-
tages. For example, the nuinber of ap-
été forest patches near the Kayapéd
village of Gorotire is much greater
than in campo areas distant frem the
village. Although cursory examina-
tion suggests that these apéié are natu-
ral, closer scrutiny reveals that a
sizable proportion (an estimated 75
percent) are indeed manmade, the di-
rect result of Indian activities.

. Inapreliminary study in November
1983, Dr. Anthoiy Anderson of Bra-
zil’s Muscu Paraense Emilio Goeldi
and I collected, botanically identified,
and determined use and management
in apété near Gorotire. We found that
only two were not considercd useful
by the Kayapé. Equally astonishing is
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Abead of a lone Amazon hunter
(right) are apdté—forest patches
not established by natrre but
deliberately planted. lidian
techniquies of forest establish-
ment include creation of new |
soils in the savanna hospitable
to forest species, and careful
planting in it of tree cuttings
and seediings (below). Amazon
Indians actively manage forest-
sqvanna ecological zomnes.
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that the Kayapo told us that approx-
imately 80 pereent of the plants we
collected in ten forest islands were ac-
ruatly planted. Many occur naturaily
in the campo and have been trans-
planted to increase thelr conoeniras
ton; more than half, however, are
species broagiit from open forest to
the apétéd, The islands, therefore, were
mitially formed, aud later mainained,
by the Indians.

Establishing a forest island

Actuat observations of Indians” apdté-

creating activities contributie to our
understanding of campo manage-
ment, The Kayapo begin an apéré by
first preparving compast heaps, in
nearby forests and in existing apéré,
from stcks, limbs and leaves, These
are atlowed 1o ror, then are beaten
with sticks to produce o mulel, which
is subsequently tiken to aselected spot
elsewhere in the caunpo and piled onto
the ground, The Tudians usually pick
shight depressions m the campo land
surface because these are more likely
io hold water during the rains. The
mulch is mixed with soil from the
mounds of the termite Nayciternes,
and 2lso sometimes with smashed-up
bits of the nest of an ant of the genus
Azteca. Living anis and termites are
included in the mixture.

The Indians vse several ant and rer-
mite nests to prepare this special mix-
ture. They belicve that if enly one nest
were to be used, the ants or termites
would attack any young plant culu-
vated in the resulting rich soil. The
mixture, however, causes the ants and
termites to fight among themsclves
and lcave the plantlings alone, while
the dead insect bodies furnish addi-
tienal nourishment {or growth.

The resulting mounds of carth,
calied apét-nu, are generally three to
six feer in diameter and one and two-
thirds to two fect deep. The indiaus
create thete apéi-m in August and Sep-
tember, between the frse rains of the
wet scason; they then caveluily ob-
serve and nurture them as they pass
atong the savanna trails to their gar-
dens. Each extended family generally
has its own forest island.

The Kayapd continue to plant
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avound the edpes of the islands, then
allow “natural™ reforestation and re-
generaiion processes to further en-
large them. As the islonds increase in
size and plants begin to repopulate on
their own, the pereomage of plants in-
troduced by the Indiuns declines, al-
thaugh the absolute numbers planted
arad ransplanted may increase. Over
the years the apét-mi grow into apéié,
and finally wnto large apéti, forest is-
lands five acres or maore in size, with
many larpe trees. Within their new is-

Lantds the Kayapd create small clear-
ings, which maintun c(i‘ulﬂgic;li
diversity.

How long a period of time is re-
quired to create forest islands is still
under study. Siace there are apéti of
ten acres in Gorotire, which is known
to have been permanently inhabired
for at feast 40 years, it is possible that
apéti growth is in the range ot two or
three acres per decade. A study of
planting sequences and the process of
apérd maturation iy under way.
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lapot kumrenx
kapdt merx
kapdt punu
kapor jajére

kapdt imdk

kré
Lapdt kam ind
kapdr imd ndi pdk
kapdt ked nhi mok
Traunsiconal grasstand zones
krd nlid nole & kapdr
rd nhi krarx A kﬁp(’)l‘
kapdt n6 ki

poté ko

p&'é te

Forest island zones
apér-nu

apét

aptt kryre

apété ngr

apéré (kumrenx)
anéti rhynh

apén

CLC-7 0SS

T campo with fow rees

open campo with many {orest patches
Low, grassy and open campo

closed campao with scrub (campe fechado)
open campo with small scrub patches

small open areas surrounded by scrub fovest
near Lirge campos

scasonally inundated campo
campo openings on top of mountaing

campo rupestre

campo at top of mountains

campo at hase of mountains

transition zones hetween savanna and forest
cane brakes

very closed forest with cane

newly formed vegetative clumps

small, low vegeradive patches

larger forest patch, with smail trees and shrubs
forest plot with some trees and large shrubs
“real apéte”™ with shade from tall trees

fong corridors of forest (for defense)

large forest islands with many tall rees {five or
Nere Acres)
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The Fayapo creane ajsfie for a vart-
ety of reasons. The Kayap prefer to
locate villape sites in cunpos, which
are considhred healthicr than forest,
and variciy ol coo-zones,
Campo villages, however, are hard to
hide and detfends Unal fairly recent
dmes, the Kavapo were stitl ar war

neat a

with other Kayvapd -.mrl nan-Kayapo
groups; after the arrival of the Euro-
peans, their history seemud to be con-
tinually punctuated by wars, raids and
discase cpidemics,

The apced, chevefore, were utitized
as sheliers in the event af ridds or opi-
demics, when i was safur o
purarily abandon the village site. The
ideal wpdtd s one in which all the ne-
Ccessities of life are close at hand, 1o
aflord sel-suffictency ro familics dis-
persed from their homes during

tem-

criergencies, even-—is with epidemics
and periods of warfase—prolonged
or1es.

We have found that plants growing
in Gorotire a,n ié are used as food {re-
bers, roors, fruits, nuts}, muedicines
{for fevers, bleeding, diarrhea, body
aches, (liz.xmc.s.s, tooth-
aches, aborifacients and contracep-
tives), materials for daily life (Jor
baskers, cords, needles to open
wounds, bow and arrew wood, fire-
wood, nsect repellents and Jeaves for
containers and wrappings), and body
paint amd peisons. Certain trees (mar-
melada, Alibertia edulis; araricum,
Anonna crussiflora; muruci, Byr-
sonima crassifolic; pigud, /C(zryo‘car
villosim; and jurubeba, Solanun: pan-
icitlaiumt) arce cven planted to attract
game and birds to the forest islands,
Various species fipure prominently in
the inventory because of the variety of
uses they afford. Shade trees are also
highly vadued, and even vines that pro-
duce drinkable water are transplanted
to apété,

Apé1é also serve as barriers, para-
pers and lines of defense, Warriors can
hide in the bush, await their enemies,
and then surprise them from their ver-
dant palisades. Apédri-poire (an oblong
apéié) and apdii-rhynh (a corridor
formed by uniting a chain of apété) are
specifically used for these purposes.

In peacetinme, apété are used as

headaches,
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plices of yest, 1o pass the hottesi e
of day, to painr bodies of relatives with
urucd (Biva orcllana) or geoipapo
{Geisip amiericana)l, o
play for clildron. because of the con-

r for supervised

centration of vihuahle resources inagr-
été, and perhaps also becanse these
forest patches e favored spois {or
sexualintercourse, children ave dis-
couraged from entering them alone.
‘They are told that ghosts hide there
and that balls of Hght appear theve in
the night. These stories, which protect
the apéie, are enhanced and poerpetn-
ated by the shamans, who frequently
have their medicinal gardens hidden in
large apéti.

The burn as 2 manageoment tool
Iire 1s wnportant v the manageinent

ol apété, bur not, as current theory

TO Creaie 1arger Campos.
Generally it has been assumed that
“primitive’ societics known to fro-
quently burn savanna grassiands were
responsible for the spread of such
srasslands. Some scientists have cven
argned ihat humans have had litede ef-
feet on the formartion or spread of
grasslands——they belicved its presence
to be natural.

Our evidence indicares that, on the
contrary, the Kavapd use campeo fire to
protect and encourage the forest
patches. (Campo burning refates to sa-
vanna formation, and should be dis-
tinguishied from slash-and burn; the
latter refers to the practice, commeon in
many cultures, of borning forest for
gardens, then allowing the land tw
fallow before returning o replant it
several years tater.)

The Indians say the campo fires pro-
duce beavriful effects in the night skies
and have a practical effect as well, by
keeping down the population of
snakes and scorpions and preventing
the excessive growth of grasses and
thorny vines that makes finding trails
and walking in campos difficult,

The Kayapd burn all campos in the
range of Gorotire. The time for burn-
ing is pot random but is decided by the
old people and announced by the
chicfs, Burning occurs hefore the
“birth™ of the August moon and be-
fore the flower buds of the piquif tree
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Keepers of thy campe,

(conilied frome puage 12)

where ne colony exists. This trans-
planted colony will then become ey
tablished, spreading protection
againss leaf-cugiers,

We are seelng

ment that is more coruplicated than we

VUPLTATIoON manage-

thoughi. Close 1o the village of

gallery forests

Gororive, for example, ¢
and swainpy torests were cleared

decroane

mosguitoes and lower the
risk of malavia, while also nearby buv
in ancther direcrion, forest islands
were being formed in campo for pro-
tection and production of uselul mare-
rials. Thus clearings were being
formed in forests and at the same time
forests were being created in campos.

admir the passibility that aboriginal
managemen: and manipulaiion of

thise ceosystems have been wide-

sprecd.

Perhaps the most exeiting aspect of
these new daia is the implicadaon for
reflorestation. The Indian example not
only gives ns new ideas about how to
buitd {orests {rom soratch, bur also
how to sucecsslully manage what has
been considered 1o he inferttle campo
and cerrado.

One muse also think of how ar-
tificial are cur ovwn categories and how
o have Lnnied our own nivesigia-
ven of hewian manipulation of namre
lor example, while we disnynaosh be-

tween

1Y

campo” and “orest,” the In-
dinns recogiize the many different
propartions, types and configuragions
of campo-cerrado-forest,

And while our categories include

A sophisticated agriculture
Management of campo and cerrado is
more complicated than we yet under-
stand. For one thing, itis impossible to
ascertain the rrue exwent of Indian in-
fluence in cither forest or campe. To-
day’s relatively small Kayapd viltages
are only remnants; nEMerous ancient
populous viflages were once linked by
sizable and extensive trails. Multi-
dinous old viffage sites and camp-
sites dot the vasre area between the
Araguaia and Tapajos rivers that was
the Kayapo domain.

[t is probable, morcover, that many
tribes throughout Brazil once prac-
ticed campo and cerrade manage-
ment. Bven in arcas where Indians

have disappearcd, botanical evidence -

of human manipulation and manage-
ment is still discernible, and we hope
that further research will uncover in-
formation on the extent of manage-
ment practices. But even the prefimi-
nary data we possess make it obvious
that our ideas must be reevaluated to

stch opposing entities as “‘domaesti-
cated” and “wild,” to the Indians
manmade apdté mirror forest open-
ings.

Who can say thar plants so wseful to
the Kayapd, so carcfully sclected,
transplanted and nurtured for count-
less centuries, are truly wild? [n campo
and cerradao environments, much of
the “natural” flora has in fact been
planted.

Jtis vime for us to discard our neat
categories. We must try to generate
new hypotheses, those based on the
knowledge, ideas and pracuices of peo-
ple who have lived for millennia in the
diverse eco-zones of Amazonia, [

Dr. Darvell A Posey, an authropolo-
gist, is director of the Laboratorio
de Iltnobiologia, Usiversidade
Federal do Maranhdo, Sao 1iis,
Maranhdia (Brazily, Fe is also with
the section of anthropology of the
Carnegic Museciin of Natural
History, Pittsburgh, Pesmsylvainia.
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