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Possibilities and Limits

Anthony LEEDS

The immediate concern of the papers in this symposium iz the inter-
action between human populations and their habitats through the agency
of horticulture insofar as factors in this interaction result in the evolution
of culturs. The present paper discimses an Incipient Tropical Forest Slash-
and-Burn Horticultural group. the Yaruro of the south-central Venezuelan
llanos, in order to show what kinds of upper limits were set upon 1its
development by its technology and habitat. or both, and what sorts of
factors within the relatively limiting conditions of incipient tropical forest
horticulture might have provided a foundation fer evolution to a more
developed state. For any of the cultures wich are examples of this class
of horticulturalists, slash-and-burn horticulture plays a considerable, but
usually mot, by itself, a dominating role in the totn]l food procurement
process. The Yaruro fall between the Incipient and Intermediate Tropical
Forest types dizcussed in the introduction whereas the Siriond, for cxample,
represent a culture near the lower limits of cultures of the type. Despite
their somewhat more advanced condition, what pertains to the Yaruro, in a

general way applies to the rest of the type

We shall consider first the habitat conditions in which the Yaruro find

themeelves and then deseribe the major dimensions of their swidden horti-
cultural technology. With these aspects of the total ecology before us we
shall show how its characteristics provide us a modzl for our Inciplent
tropical forest stage and at the same time demonstrate how its special
ecological conditions inhibkited its further evolution into the more advanced

stapes of horticulture

The Venezuelan llanos stretch as a low inland plain from the Orinoco
delta, W by WSW, 750-800 miles inland, to the edges of the Andes in the
far west of Apure State and into Eastern Colombia. The Yaruro are
found between 450 and 600 miles from the mouth of the Orinoco, but still
inside Venezuelan frontiers. They are found on all the rivers from the
Aranca to the Cinaruco, inclusive, a distance of about 80 miles from north
to =outh
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AL onie Poes nland from the coast and weBStward through Yaruro
territory, the land slowly rises so that the town of BSa&h Fernando de Apure
ig about 100 feet above sea level; Palmarito de Guachara, ahout 80 miles
southwest, is just 145 feet; and the Cinaruco river aboul 100 miles SSW
g about 1890-200 feet. From the middle Cinaruco, the gite of the writer's

field work, to the sea, the average slope g 0.007% or 4 4% inches/mile, but

the slope increases gradually as one goes west till nearly 200 miles to the
west, the plains abut on the Andes where, within a space of about 50 miles,

the land rises from aboul 850 feet to over 12 000

The =lope of the land is paralleled by a gradual increase in total annual
rainfall and length of rainy season, respectively averaging for the region

5. & wWhole about 1600 mm (63") annually ' and about 5 months of heavy

il

rains with 2-3 transitional months of unsettled weather with considerable
rain. The slope and climatic gradations are paralleled, furthermore, by an
orderly series of so0il and vegetation types. A3 one moves steadily nearer
the mountains, the soils change from muds, as at San Fernando, toe muddy
and sandy loams at Guachara, Lo sands and sandy loams in the central
Cinaruco, and increasingly to zands and pebbly areas. These micro-ecological
differences appear to determine miecro-cultural differences among various
groups of Yaruro as one goes westwards, for example in the specific content
of the cosmology. Space only permits us, here, to deal with the Cinaruco
area.

The dip of the strata, hence drainage, is from West fo East. The
slope of the dip i3 =0 small. a3 we have noted, that at the first sizable
rains, the flow exceeds the carrying capacity of the stream beds and flood-
ing occurs. Thus, during the rainy season from May through September,
dauring which from &5-20% of the annual rain occurs, there is a constant
tendency to flood, while during the driest months from December through
March, not more than a total of 3 inches falls, and the rivers and landscape
dry up often totally, presenting desert-like conditions. Because the topographs
of the central Cinaruco area is not level in large areas. and even in the
flat parts, is raised above the level of the sireams, flooding occurs more
because of accumulated rain In low spots where it cannot drain than from
overflow from streams. The streams themselves are swollen and in places
overflow their banks for short distances before they are enclosed by the
higher terrain. The west-east dip of the land an the east-west prevailing
winds combine to make surface land forms, such as sand dunes and creels,
called cafios (Y. dord) run sast and west also.

In the central Cinaruco area, the creeks on the north side of the river
are contained in a sort of basin formed by & row of dunes, perhaps as high
as 100 feet above Lhe neighboring savanas, almost 300 lfeat above sea level.
running east and west for many miles at a distance of 3-5 miles from the
Cinarueo. On the south side of such "ranges” of duncs, & creek like the
Totlidore is likely to be found. On its right bank, sometimes at some
distance back from the normal high water mark, it is contained by the edge
of the flat, sandy, coarse-grassed savana, which is marked by a conlinuous
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narrow band of soffy red-brown, heavy pebhblez, sometimes agglomerated into
chunks a8 large as # MmMan s head, These, Lhe only stones of this area, are
entirely absent to the north-east and are technologically useless. Between
theze bands, which appear to represent flood levels or banks of older
streams into which the present beds have been incised, and the streams
themselves, low-lying areaz are found which are soggy to a depth of a
couple of inches above a clayev-candy hardpan. and are covered with a
sgleezy layer of organic remaina, Grasses appear slightly less barren here

han In the areas bevond the pebble banks, the savanas proper.

The savanas run east-west for miles and may be one or more miles
wide, brolken here and there by either strips of dunes or patches of woods,
called montes (Y. har). growing in somewhat saucered hollows which may
once have been parts of gtream beds. On the .'.iF."].J.I'.'I!' level savanas (Y.crril,
the soil is largely sandy, with occasional scatterings of pebbles at the junctuore
with the lower savang level 12 to 15 feet below it. Grasses are course, tough,
long-rooted, and sparse, giving a barren, yellow appearance even in mid-
rainy season. Only a few scrubby trecs are seen on the open moors, mostly
in wetter spots. These sandy =savanas have long since been leached of

practically 4all mineral content, as soil testes show.,? The savanas constantly
tend to lose their finer particles of soils, which are deposited near the
sireams where Lhe latter have cut down a few feet into the surface of the
savana, Thick and rich soil layers are thus created. It is in soch layers
that soils mechanically more suitable for horticulture combing with a water
supply which suffices not only in the wet season, but also provides a dry-
geason water table accessible to long-rooled flora. This combination fosters
the growth of gallery forests, here, which constantly add humus to the
vary limited areas of better soils provided in this habitat. The width of
these layvers depends on the depth of the stream's incision and the amount
of flow as well as on the presence and relative distance of the dunes and
the high and low savanas from the streams, and on the slope and width of
the low sevana next to the stream. Maximum width of these layers occurs
where the streams are more incised and the slope from the highar savana
to the streams is a steady descent, so that drainage occurs without flooding
and waterlogging, while the dry-season water-table iz not too far below
nder any other conditions, these places are narrow, or may almest disappear.
Thusa, the mouths of camos have narrow or no strips of pgallery forest since
the level of the savana is little above that of the stream, and little soil
accurnulates at the same fime that flooding is heavy. On the upper reaches
of streams, c¢anos are little [ncised, the slope from the high savana is
insufficient to have deposited much soil, and the forest again disappears.
Thus only the median stretches of streams are well-forested and it is only
in Lhese areas that horticultural soils are avallable, Only the montes, those
depresgions in the savana surfaces, which, though above permanent water,
nevertheleas are nearer the water table than the surrounding savana, provide
other suitable, if dry, areas for planting. Here too are found tall tropical
hardwood Tforests which somewhat enrich their own soils by a wvery thin

laver of humus.




With respect to these habitat conditions, the single most important,
and, in the case of the Yaruro, predominant subsistence aotivity 18 swidden-
ing. also called brand tillage, slash and burn horticulture, milpa, or shifting
hortictalture, =& Ly pa of s bslstence which _':II"'IFHI"."I 111 both |.]"H|_IH_'E:[ and
tempeorate forested areas of the world have practiced and gtill practice
widely., The procedure followed by the Yaruro is very much like that of
other swiddeners A garden site is chosen in virgin forest or preferably
In second growlh., During the dry season, the underbrush is first cut out and
then the larger trees are felled by & variety of technigues ineluding the use
of machetes, axes, or girdling. The cut trecs and brush are left to dry
during the remainder of the dryv semason. Just as the first rains aAre approach-
these logs, along with whatever smaller underbrush may ba standing.
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are set afire. The smaller materials largely burn up while the echarred
remnants of large trees lie scattered about. Burning partially destroys the
humus, as does removal of the forest cover, and to = degrea disturbs the
goil structure * consequently often speeding the decline of soil fertility despite
the addition of erganic material from the rotting of partially burned tree boles.
Also ash from the burned wood contributes some fertilizing minerals to the
s0il, thus increasing the short-term fertility of the soil before it is exhausted
¥ man, plants. and rain.

The destruction of the forest cover and of the humus lavers EXPOEES
the plots to more drastie leaching or erosion by tropical rains. This facet,
together with a decrease in fertility from continual replanting and harvesting
in unweeded and uncultivated soils, accompanied by a gradual but drastic
invasion by weeds and grasses, makes further use of the plot uneconomical

at best and impossible at worst. It is abandoned in faver of some entirely
new plot or one which has been reconstituted by long fallowing, Abandoned
plots overgrown by weeds and grasses, though they mey soon recover their
fertility. are so difficult to work with the characteristic swidden horticul
tural tools the digging stick and the machete, that they generally cannot
be recultivated until a new forest cover has grown up and shaded out
smaller vegetation. This usually takes a number of years, in general a
minimum of 10 to 15 years, though, in other parts of the world this range
may be extended in both directions.

Planting is carried out beginning just before or just at the inception
of the rains and just after the burning. It may be continued at intervals
during the rainy season in order to stagger the harvests. Plantings mav be
staggered 'H"I!'IIIJ_L,"."I. part or all of the -J]'I'n.' sefson. if elimate and horticultural
conditions permit, to create a more or less continuous crop, and the
probability of a correspondingly higher annual productivity per capita and
per land area. Where marked differences between seasons are not found,
the entire process may be more or less continuous throughout the wear
Irrigation, terracing, and fertilization (other than natural fertilization
resulting from silting) are nolt used.

The remaining land surface presents resource areas of various types.
In pasging, it should be noted, though it is too often thought to be self-
evident and consequently not specified, that what constitutes a resource




area is only such in Teterence io the presence of a given technology. The
pregence of such a technelogy i@ nol guaranteed 1n any particular culture
by any historical evolutionary. geographical, or ecological necessity. lIis
presence may entall & partic ular historical explanation or a general evolution-
ary one. In any case, its absence entails the absmence of the use of certein

resources whose presence we can observe only In retrospect.

Other resource arcas besides those itilized because of the presence of
Hortienlture among the Yaruro become available by their possession of
hunting, gathering, and fishing technologies, as well as recently acguired

animal husbandry in the form of pig-herding. Hunter animals include deer
armadillo, capybard, paca, peccary 7), lguana, and a number of birds
(see Table IT, p. 4). These are variously distributed spatially according to
the specific ecological miches for which they are adapted. Thus de=r are
apparently usually found dispersed in the somewhat lamper, low-lying
savanas where grass iz greener and water more available away from the
scene of human sctivity., Armadillo are found distributed throughout the
gavans. Other species, however, such as the capybara, live near the codge
of permanent waters, mainly the rivers. Alligators also live only in the rivers.
The faunal carrving capacity of the savanas appears to be quite low in
the Cmnaruco llanos since foraging foods for larger game animals are
sparse. It is important to note that not only s the overall carrying capacity
governed by the minimum average Iood supply of the savanas in the
florally more restricted dry seafon,” but the distribution of amimafals Varies
congiderably from the wet to the dry season. In the latter, animals tend
to cluster nearer the rivers or the widely dispersed water holes. Consequently,
the locus of hunting must also shift seasonally (sce Maps). Savana hunting
technigques are neccessarily different from those used in procuring food 1in
the rivers, whether hunting alligators or capvbara, or, of course, fishing.
There is some seasonal variation in the locus of fishing, too, although this
s much less marked on the Cinaruco than on the freely-rlooding streams
of the flatter, more north-easterly savanas of the Apure llanos. In the
rainy season, fish move up the larger streams into somewhat shallowe:
waters where more plant and insect food is available to them, RHowever,
they &re apparently unable to move up smaller streams which oiten have
rapids-like stretches interrupting their course. Thus fishing in the rainy
spasons is directed towards the larger creeks and away from the smaller
creeks and the river Itself, where the water has become too deep for
gsuccessful fishing since the fish are scarcer and more difficult to see In
the deep, swift currents of winter., In respect to animal husbandry, recently
introduced pigs are pastured anywhere in the savanas but preferably next
to the village or quite a distance from it, in either case far from the
nearest gardens (Sp. conuco, Y. tado), an effort which is rarely successiul,
gince the pigs, in their wisdom, are among the main predators on the garden
crops. Cathering may be carried out in the dry or the wet savana depending
upon the plant food to be gathered, or it may be carried out near the
croeks especially for the fruit of the moriche palm. The rivers do not
appear to be used in gathering.




In short, the habitat conditions are as follows, Fiven that the Cinaruco
Yaruro have a technology including hunting, gathering, fishing, and animal
husbandry,  and horticulture, All resources are found within 8 narrow band
of about 4-5 miles between the Cinaruco river and the high sand dunes
oocurring in the interfluve to the north, in which only an occasional deer
15 found. Within this space there are three major resource areas distinguish-
able: 1) the cpen savanas for hunting and gathering, the former invelving
much greater dispersion of resources than the Iatter and consequently guite
different techno-social conditions, Both oactivities change location markedly
with the seasons.”) The rivers and cames are used for water-animal hunting
aml for fishing Plishiing also displays a seasonal shift between river and
cane, whereas river hunting for alligator and turtle becomes totally imprac-
ticable in the wet season. 3) The wooded areas, themselves dispersed, include
the gallery forests of smaller streams where flooding is limited but water
and soil abundant and the montes occurring here and there in mid-savana.
These areas provide the Yaruro with garden sites, Away from the streams,
there are also occasional tiny patches of suitable so0il not close enough to
Lthe water table for dryv season use, hut which get enough rain to be used
for planting of seasonal crops in the wet season. Schematically, the situation
s shown on Table II, a list of foods entering inte Yaruro economy and
their relative seasonal occurrences, and on Maps T and IT of the seasonal

locations of thess resources.

The particular relationship between a peculiar habitat, such as the one
we have jusi described, and the technology operating within it, here pre-
ponderantly & sSwidden technology, sets upper limits to territorial, socio-
economic, or cultural expansion, and limits to changes in socio-cultural
forms. With regard to the habitat dimension of the relationship, we may
2ay in Harriz's words, “Limitations impesed by the manner in which plants
and -&nimals convert solar energy into comestible material in combination
with the awvailability of land and water regources, the rate of reproduction
of the natura] biota, and the total ecological balance, furnish conditions

unalterable by individual or collective whim”, * at [east with the given

of technological development possessed by the Yaruro. The Yaruro
are In no pofifion to change the total ecological balance, to increase the
carrying capacity of the land or water for plant or animal speciez. For
example, under the lianos conditions, the use of slash-and-burn horticulture
exhauzts arable land at a rate greater than it recovers. The proportion of
land held in reserve for future cultivation must be several Limes greater
than that under cultivation at any given moment, the proportion varying
with such factors as the rate of fertility recovery, the tyvpe of weed and
grass mmvasion, the rate of growlh of theé secondary forest, the rate of

level o

mechanical reconstruction of the soil, and so on. Thus of the total amount
of land potentially available in a given expanse of Lerritory, only a part
can be horticulturally exploited at any one time, Where the total potentially
arable land in a given expanse is itself only a small proportion of the total
area, the samount of land awvailable for cultivation at any one moment is,
of course, minute. This ecological balance in turn limits the human population
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and soclo-economic forms. Nor can any immediate desire or fancy of the
Yaruro change the limitations which the ecological relationship imposes:
the carrying capacity of the land for horticultural food plants has, with
the given technology, a fairly fixed upper limit. That such limitations exist
for their horticulture iz recognized by the Yarure themselves to some
extent. First, thev recopgnize that, given the tvpes of soils extant in the
nabitat, only certain kinds of crops can be used in certain places, Their
knowledge in this regard seems to be guite accurate, and. of course
determines where a garden will be prepared at any given time according
to projected needs, existing resources, and past exploitations. Apain, they
know that a swidden lasls three years, a fact not only confirmed by the
evidence of conditions in recently abandoned patches but also by the results
0f s0il analyses. * After the three wvears, they say, the swidden must be
allowed to fallow for a4 number of yvears. They use the word ‘five', but the
writer believes five' is intended to mean ‘some’ years. The conditions of
abandoned gardens, with their rank growth of lush grasses, unmanageahble
with dibble or machete, and of the places chosen for preparing new gardens,
all cut out of relatively large second growth, suggest that the fallow period

1= at leaslt 10 years, and probably upwards. We shall use 10 vears as a
basiz for calculations below, since after such a time, the shade has driven
out the succulent grasses which are replaced by herbaceous plants or woody
underbrush, In view of these considerations. it may be =zaid that Yaruro
horticultural practices have been well-adapted to the particular soil and
waler conditions of their habitat on the basis of explicit recognition of
these conditions.

Without basic change in their technology., the balance hetween the
Yaruro's present technology and the habitat conditions we have described
set real upper limits both on production and on produectivity, the latter
defined as production per capita per wvear, and therefore sets limits on the
apsolute size and the form of the society. Let us suppose optimal population
conditions unlike the present continuing depopulation due to western diseases
and massacres by Venezuelans were present as an hypothetical ideal state.
The tendency of any plant or animal population is to inerease until f{t
balances in a stable equilibrium with the available nutritional resources. other
factors constant. '" If the population increases beyond this point, either a
portion of the population must seek slsewhere for its food or & portion
must die, or the population will exploit the resources so as temporarily or
permanently to reduce them to lower potentials, as in the case of cattle
OVErgrazing postures. A new land-population equillbrium is then reached
at a somewhat lower level. The only other possibility ls to lnnovate new
forms of exploitation, a point we return to below.

Under optimal conditions, then, we may estimate maximum Yaruro
population within the boundaries of such a territory as presently occupied
by the Cafio Totldore Yaruro of the Central Cinaruco a territory bounded
for all practical purposes by walking-and-working distance from the village
Within this area of about 65 8q. mi, a maximum of about 800 acres. or that
2% of the total area which is wooded, contains all tillable land. However
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within these 800 acres, much is eccupied by the streams, calculated at their
flood maxima which define non-gardenable areas, while other parts are
inadeguate in solls or water for use as gardens. Consequently, 1|.-5- actuplly

[lable areas comprises a meximum of sbout 200 acres or about 0.59 r':-.l'
the land surface. It should be noted, of course, that all these 200 acres are
not usnble {op Crops Since those in the monptes connot |_n.' i=ed for cane ani
pananas, whnile the wel areas nearest Lthe streams cannot be used Tfor corn
or manioc. Thus the maximum arca for the staple crops, manioc. corn and

bananas sz abhout 145 acres (see Takle T). M

Using Carneiro's eguations, we may estimate the maximum population
which would be in eguilibrium with this acreage, estimating .5 acres as an
gpproximate amount of land reguired to provide the Everoige person with
the food he ordinarily derives from cultivated plants per vyear. ' The
calculation gives us 92 persons (see Figure 1). " 'We may also estimate the
number of vears (L) the group may stay in the present locality with its
present population of 24 before wearing out the available tillable langd so
that they would have to move (see Fligure 2Z). This would be 50 years.
inee Ehe enlire fallow and planting ceyele of "any piece of land is only 13
vears, under present circumstances, the TolUdore Yaruro will not have to
move from their present territory at all, in view of their amall and

decreas g Hap Hetion
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The ideal figures given sabove would be somewhat modified upwards
by the additional foods provided by fishing, hunting, and gathering which,
in the wet =eason, constitute about 30% of the diet and, in the dry, perhaps
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501% of the diet or a little less. The ideal figures would again be reduced,
on the other hand, by allowing for the predations on gardens of animals,
especially the pigs, which eat manioc and corn. the Guahibo Indians who
allegedly steal sugar cane, and insect losses, Our figures, then, will he
modified only a few units by the additional sources of foods. We may
thus revise our population figure to between 100 and 105 (or, if a 15-year
fallow period iz assumed, the figure would be 756-80), figures which correspond
to the Yaruro's own ideal of what a proper population for this area should
be. If the population increased heyond this number of people, the Yaruro
would have to expleit their gardens at a rate greater than the rate of land
reconstitution, and also expand hunting, fishing, and pgathering bevond the
average long-term carrving capacifty of the savanas and the rivers, thus
reducing their potential productivity. Adding together the maximum popu-
lations supportable by these food resources, as well as by the recently
introduced plgs, a figure approximating 125-150 persons might be reasonable
for this particular tarritory. This gives a density of 2 persons per sgq. mile,
a characteristic figure for tropical forest tribes. !

If the population rose bevond this maximum capacity of the land-
technology relationship, groups would either have to fission off, go on the
warpath, regulate population by any of a number of internal institutions
such as (nfanticide, or die either from extreme famines or from steady
nutritional deficiency. [Under present population conditions none of these
ia necessary. yet hoth fissioning and population regulation by contraception
occur. Fissioning appears to be fostered by the search for settlement
locations reguiring minimum labor for maximum return and also to establish
community authority under the person leading the fissioning group indepen-
dent of that excercizsed by the community from which fissioning took place.
Contraception appears to be a matter of choice revolving about maintaining
a certain freedom from the cares of motherhood until such time as the
mAarriage partners are reasonably convinced that the marriage 18 permanent.
Indirectly, this contributes to the distribution of more effective female
producers among the more effective male producers in the most productive
areas, since a second marriage often invoelves shifting to a generally more
effective husband whereas a shift to a less effective husband is scarcely to
be found. Both [fissioning and contraception, however, give evidence of
technigues which were developed to handle man-food balance in happier days.

A mumber of formal characteristics of any ecology may permit us to
deduce the form af society which would be expected on the basis of such
characteristics, In so far as the ecological forms were fo remain essentially
unchanged over greal periods of time, no changes in the forms of the soclal
order attached to the ecological conditions would be expected. An internal
equilibrium s maintained until such time 8s a dynamic imbalance occurs
because of changes from internal or external sources. It is essential to
examine to what extent the internal equilibrium prevents or fosters the
cccurence of dynamic imbalances in any partlcular ecological setting. We
shall return to this gquestion after the following itemization of Yaruro
ecological forms.




First. through time, the gardens tend to radiate further and further
trom 8ny given residence point since, given the 13-year planting-fallow
eyele, plots near the village will be exhausted. Sinee the major garden
resource areas lle in a crudely east-to-west direction, there will be a slow
westward migration of the geopraphic center of garden activities, enoueh
s0 that at some point., the village is suspended, a8 it were, among distant
respurce points (see Maps), and enhanced by the dispersed mature of the
hunting and {fizshing. and to some extent the gathering. areas. If the
“suEpension” 15 welghted more in one directlon Lhan another, there will
be some tendency either to move the village or to send out temporary or
permanent branches of it, respectively in the form of work cottages in the
swiddens or in larger long-termm house groups which are intermittently
oceupied. This process is, in fact, easily obzerved among the Yaruro in
existenl and abandoned house and subsidiary village sites scattered over
the whole territory. Bimilarly, the locus of gathering. =so important in
summer, moves further and further from the wvillage. This, together with
the considerable shift to fishing and river-hunting in summer, as well as
the need for water, causes an extensive seasonal transhumance to occur
within the territory. These factors contribute to fissioning ss well as to
inhibiting the development of permanently located wvillages, let alone large:
aggregations. Thus, with a radiating ecclogv, a degree of group dispersion
and  geographical mobility within the territory 15 to be expected and is
indeed characteristic of the Yaruro

Second, if one examines the location of all resources [t will be seen
the labor force

that. taken together, they constantly enjoin a dispersal o
in all directions, regardless of season, so that more or less equivalent

Ty

quantitiez of labor are bezing used at the same time in many varyving kinds

of productive activity independently of each other at the peripheries of
the territory, in the areas between, or in the village centers themselves,
where the women are constantly doing the significantly important work of
converting otherwise unusable food resources, like raw, bhitter manioc or

uncooked corn, into edibles

Third, it will be noted that none of the Yararo technological processes
require cooperative work, even when they may permit it, if it were =80
desired. On the whole, the productive activities might be described as
dizpersive of labor, whether it is individuals or small groupa of twos ar
threes who go out to keep each other company. Even the work of preparing
the swiddens iz carried ont individualliy, though tweo or three men MAY
»ork as neighbors in what appears 85 a single plot. Further, the technology
15 such as to require no highly specific and difficult or esoteric skills. The
most difficult skill to acquire is the knowledge of the soil types and
appropriate planting procedures attached to each, Thus, each adult is in
a position to learn the inventory of technological knowledge appropriate
to his or her sex, and somewhat of that belonging to the other sex too, and
te apply it by himself whenever he wants or must, A man, well-instructed
in Yaruro technology, could probably subsist alone successfully for long
periods of time. One divorced adult man, although he was largely fed by his
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mother's and sister’s households, nevertheless hunted and harvested for himself,
and often cooked for himself meals of the type ordinarily cooked only by
woimen

The {orms and characteristics of surpluses, #as defined by Harrizs, ' ghed
further light on tR&E=MTucture of the --rr-n--';}.'.. The technological surplus
defined as the difference between tofal calories annually producsd by 6ny
definable group and the ealories used to produce them, or as the ratio be-
tween thesze two figures, may be cstimated Bt about 8 or 9 to 1 as compared
with Harris's estimated flgures of 2;] for.jhe Siriond or_33: or the Pen-

cuyut Maya. '" Since as Harriz remarks, the degree of social stratification
in a large number of caszes correlates with the size of the technological
surplus, we would scarcely expect to find social stratification among the
Yaruro, nor even any significant ranking. Where the technological surplus
18 low, the producer's surnlug, defined as the difference between total calories
produced by any given group and the total calories used by the producers
for all purposes must alsg bz low. Therefore the number of persons other
than producers who can be supported by the producers is also limited. The
producers’ surplus may provide an index of the degrees of specialization
which might be expectsd. In the case of the Yaruro one would expect no,
or very low, specialization. Again, with a low preoducers’ surplus, one would
expect to find a greater proportion of the group involved in production
than where such surpluzes are high, for otherwise there would be insuf-
ficient calories to support more than a few people other than the producers.
With a low producers’ surplus, one would expect, in general, to find a
greater proportion of both sexes engaged in the food gquest. This is, of
course, born out in the case of the Yaruro. Finally, Harris's harvest surplus
ls defined as the difference hetween the amount produced st eny given
moment, especielly at seasonal maxima, and the amount consumed at that
time. The actual amount consumable is governed by the seascona]l minrma,
since the population cannot rise higher than the food supply at minimum
periods permiis unless special technological features such a= storage. are
present. Where the harvest surpluses are of non-storable goods, the popula-
tion level is in equilibrium with the absolute minima of the harvests. The
greater the degree of storabilify through & nonproductive season, or the

lezs marked a crop 1= by seasonality, the higher the level to which the
minimum population can be raised as compared with the number of people
supportable at levels of production comparable Lo those &l the tme of
harvest. Storability, however, iz only one dimension pf the harvegt surplus.
Absolute size of THE peak .-.iu'_lué'ﬁ:-n.-.n-, their i-.-gul:uﬂ,‘# over the wyears, their
distribution in space and time in the annual c¢ycle, their utility in raw form,
and the proportion of labor peeded Lo harvest them relative to the time
aliotted for the harvest are all important dimensions of the harvest sur-
plus. Thus, manioc, the Yauro's chief food resouwrce has no clear peak, is
regular cover the years (the Yaruro disclaim any famines), is storable both
in raw form and in prepared forms, is, in the case of the Yaruro, so located
a8 not to permit of & concentration of labor at any one time and needs no
massive labor for harvesting because of short harvest periods. Thus, In
general, the very nature of manioc a8 a crop, and the labor requisites for

Lr
ey




harvesting it, require no centralized authority and render it possible and
even probable that the management of production orf distribution be carrizd
on without it. The same may be =ald, on the whale, for all the hunting
fishing, and gathering harvests, a notable arnd probably permanent f[=ature
of ¥aruro ecology. Perhaps the only crop which has a marked seasonality is
corn, but [tz abzolute size In the f(otal production, its geographical distri-
bution in production, and its position relative to all other harvests rend-rs
it insignificant as an effective promoter of managerial functions and
formal arrangements of social steatification. It 1s unlikely, given Yaruroc
scology that the formis of surplus would change: consequintly their con

comitants in soeial structure would remain constant.

Un the basrz of the formal characteristics of the ecology and of the
surpluses one may deduce an essentially egalitarian soctal organization
with minimal ranking and leadership and with dispersion of the acts of
economic distribution among a number of adult males or females any one of
whom may produce a small harvest surplus at any time. With a relatively
steady and reasonably comfortable total subsistence base, and with eco-
logical arrangements which are spatially repeated in identical form up
and down river, no necessity exists for stringent rules of local exogamy
as an institution to regulate the labor force by redistributing its members.
One would expect frequent marrving in the village according to the con-
venience ol the contractants, and out-marriages to occur either as ecoomic
opportunity offered elsewhere or lack of women at home urged one out. The
combined biologleal and productive role of women, with their particularly
important technical roles in gathering and in food preparation. suggest
sedentary communities and a matrifocal emphasis in the rules of residence
However, the importance and location of the men's economic cantribution
might be expected to balance thiz= to a degree so that one might deduce
male uxorimatriloeal residence but with other, subsidiary patterns. This
in Iact occurs, occasional male matrilocality or patrilocality '* compris-
Ing the subsidiary residence rules, Political authority would be wvested
In the community, mainly among its elders, since little or no ranking or
stratification is to be expected. In fact, Yaruro socio-political forms, in
general, conform to all of these deduced conditions. They represent a model
for any soclety based on the kinds of ecological conditions or form of
ecology we have described. Where the ecology is even more restricted the
deduced characteristics should be matched even more closely by the observed
data. In this respect, the Siriont. for example. tend to confirm the hypo-
thesis, in that their partial sedentariness which revolves about horticulturs
18 associated with matrifocal social organization; matrilocality and ma-
trilateral cross-cousin marriage. They also possess autonomous local com

muntties. '" The Apinayé also tend to confirm the hypothesis

Where our analysis permits us to predict about the course of the eco-
logical conditions, we should also be able to extend this prediction to the
social structure. Since, under the given ecolopy, we can establish 58 maximum
population for each Yaruro socio-cultural unit, and under the given tech-
nology we would expect no significant change in the scology, no significant




change of form in Yaruro society would be expected. Changes could occur
only by virtue of a changed technology derived either from internal develop-
ments or diffusion

It Is justified to assert, I believe, that Eiven: the technological and
ecological conditions of the Yarure, internal developments of an evolutionary
gort would be unlikely, or. at best, ex sedingly slow. It seems to the
writer, that the nature of the wet and dry savana scils at least in the
Cinaruco area precludes any possibility of cropping by means of slagh-and-
urn horticulture, or even, to any extent, by modern agricultural means
Therefore development would have been restricted to improvements in the
existing technology such as the domestication of new plants or the improve-
ment of old ones grown in the restricted areas along the streams. Maxi-
mum  Furpluses would still have been restricted, and the singular ecological
relations of this region would nevertheless have been maintained. Improved
fishing techniques might have incressed output-the weir, the trap, poisons
(used by some groups of Yarure), nets and seines. fish pools would have
increased the fish intake, but there are no salmon runs. or the like, here,

s0 that a maximum would soon have been reached in fishing too.

Of introduced food plants and animals, the same may be sald, unless
B0me plant growing with notable sucecess in the dry sandy savana soiis had
appeared. However, no such plant was available from any surrounding
source and still is not. Tt is doubtful whether techniques of fertilization
could either have been internally evolved or brought in from other peoples
which would have made a significant difference to production. In fact. even
with a modern apgronomical technology, 85 well as better soils than pos-
sessed by either the Cinaruce or Capanapare Yaruro, the problem of
fertilization of their savana lands has not been solved even by contemporary
Venezuelans. Had it been possible to develop any form of fertilizer under
native conditions, the best that might have occurred would have heen to
raise the swidden productivity somewhat, thus raising the population. But
it is doubtful if it would have significantly changed the forms of surplus
the ecology. or social structure. Coneeivably, however, villages might have
become larger and more fixed and ranking somewhat more marked.

Amaong the Yaruro, water control would have been impossible, becanse
the small streams, and even the larger cafios, dry up in summer altogether
while the rivers are reduced to relative trickles. Anyv significant {rrigation
syslem would have had to have been on such a scale as only a major state
could undertake a state of greater proportions and wealth than contemporary
Venezuela for example. Even had such been posaible, it is doubtfult whether
irrigation would have helped the sandy savanas of the Cinaruco, so heavily
leached by rain, though water control might well permit & large increase
in agricultural productivity in the loamier parts of the 1lanos. Thus, =a
major agricultural techmnigue known to relatively near neighbors of the
YTaruro was for ecological and social reasons not diffusahle,

Finally, warfare, which might have elicited 8 more hierarchical form
of social organization, had not evolved as a Yaruro culture trait. In the




first place, the ecological conditions to the north, west, and south were, Iif
anything, more severe than their own, so that there was little advantage
to gain by warring in these areas. To the east were the Orinoco highlands

ng
mountainous and heavily wooded country, an ecology qulite different from,

and probably as difficult as. their own

that with the given technology, and under the
the Yaruroc region, the possibility
tvpe like the Kulkuru, or
even the Carajia, who in a number of ecological respects are like the ¥Ya-
rurg, was extremely limited. Second, there was little possibility of ¢lircum-
venting this development by directly taking on Circum-Caribbean traits
from nearby groups. The Yaruro had to remain, under native systems of
Europzan-derived cattle herding now

¥YWe may conclude then,
Eiven ecological condifions. ped uliar to
of evolving to & more advanced tropical forest

subsistence, which did not include the
found in the llanos, at a fixed level of technology, with a fixed ecology,
and hence with a fixed form of social structure. Only the recent exposure
to cattle herding is breaking up the fundamental form of their economy.

Under any conceivable native conditions, the basic ecological rela-
tionships and forms would have had to remain essentially unchanged. We
nay therefore deduce that the concomitant socio-cultural structure would
have had to remain unchanged. Yaruro socisty was, for ecological reasons,
substantially at an evolutionarv dead end.

With this view of Yaruro ecology and cultural development, we may
turn to the qguestion of what conditions of incipient tropical forest horti-
culture might have provided a foundation for evolution to a higher level.
The inhibition of Yaruro development is a result of certain specific ecological
limitations. Comsequently, where those limitations do not exist or could
be removed, one would find, other factors being egual, conditions under
which incipient horticultural groups would evolve to higher levels of orga-
nization.

Holding technology constant a much greatéer per cent of tillable to total
land, say up to 50% *' instead of 0.5%, would allow for an enormous in-
crease in population - up to a hypothetical 12,500-15,000 £* - which would permit
or rather demand, a more elaborate social organization. A marked seasonal
fluctuation in the productivity of these lands, that iz in the production of
surpluses, would provide a situation in which forms ol stratification could
appear. A proportionally greater dependence on these food resources re-
quiring intensive labor in order to maximize vield per acre, as in the case
of corn or yamas, would provide the basis for more eluborate goclo-political
organization. Thus, manioc which produces the largest tubers in relatively
poorer, weakly nitrogenous=, soils, reguires much less effort to |‘.uj:'-|:|-l:Iur_":3
the several millions of calories per acre mentioned above than do corn and
yams in better soils in order to push their productivity up to the maximum
half-million calories per acre. Corn and ¥ams appear to produce more with
intensive care such as hilling and weeding, as well a8 the use of bird-
watchers, and the like, as the papers on both the Taino and the Sub-Andean
which follow clearly indicate. Where manioc will not conveniently prow




but corn or yams, or ecologically similar crops, will, in a considerable

number of cases one would expect U find more evolved soclo-cultural

systems than among manioc planter

Arain. where technical procedures could bDe introduced by innovation
or diffusion for use by the local group, one might expect to Tind deve-
lopment occurring. Thus terracing as a IMeaAns of inereasing productivity,
hence surpluses and prob 1bly th farma of surplus, 15 a technique which 18
diffusable under certain conditiomns existing 1A the reciplent culture. Thus

come of the hill-societies without terracing, mentioned in Reichel-Dolma-
toff's paper below, could doubtless eventuslly have taken it on. Simlarly,

irrication could conceivably have been introduced in certain low-land areas

shere water-flow and soil conditions were appropriate In such conditiomns
g long-term evi -:.r||'_|-l:_|_r-.._- .5,41_'.--|| [ T | ;T..h: G
Finally., where groups had maximized proguction in their own areas

and had well-off neighbors, or, on the othes hand, had considerably differing
resource areas from their neighbors, warfare as a social technique, might
have contributed to the development ol imtornal differentiation and even-
tually to the territorial and organizational expansion of the cullures con-
cerned. This was plainly the case on the Andean coast, and seems prettly

clearly to have been what was happening in parts of the Circum-Caribbean

and Sub-Andean areas, as the following papers show

| o
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Gardens

ABLE 1
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FOODS: THEIR GEOGRAPHICAL PROVENIEMCES, TECHNIQUES AND SEASONS OF FRODUCTION: THE DIVISION OF
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Frod Prep
Il F

e e P English Location and Techr e ies

1aruro 3 [EL I

many tyvpes often ealen raw: below are congldersd

AL platanos. topochos. planta
bananas ban: only thoze which are cocked
| el Lol peeled and pul o water 1o boil 611 soft .
d i . fried slices peeled, sliced. put in deep fat Ll hard o]
o bweis TEATT AN POCE mosl of the work of killing and preparing ls done, as with most meats, by the
men: anly bolling iz usually dene by women who own pots
| B il small chunks balled 1il]l almost mushy o
. g rioasted put on sticks over fire facing 11 i
chicharrones CcracRilngs Nide with Lhick layer af fat fried In [t=2 own fat fill fat (and hide) are hard: Al
stored for some time
i : deep fried meal paris are deep fried till almost crisp SRS
5. npwel ke pazkes”n blood sausage: blood carefully eaught en slaughtering and saved Inm wessall till eoagulated then
unwashed (1) infestines and cooked

gluffed into

guarapo de cafs eRne  juice squeezed out on “chaqui-chaqui', a wooden hand press =

| e b
LUEED a=C [

nd are not

and changuanite savanero root were not observed
i general are prepared by

NB—Preparation of foods produced aonly in the ary summer months, such as changuango root
included here. These roots are both boiled by the women. Most meais, onless bolled, are prepared by the men by roasting. Fish,
direetly upon coliecting are cooked by woamen

women. Bost fru = and =zeads whileh are niol eaten
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¢ feseriplion of topography and plant Jife

the writer made by Hugh Popenoe of the
riculture, See Footnote 4.

reaemblance to dess rptions given b

¥ AT-
Meggers, 1957, p. 80: Pealzer. 1945, Ch. II
Vriter's own ohservations in Brazll Leads

o opo 425, E] 1 canella horticulture points oot that the dibble a
15 Uniit 1o cope with the arid regions af their countey™. Cf. alse Carneiro, 1957.

tonkli IHoed, [ 141, amd 1B6T. p. 13B, states thit the ronge, at least AEmong
Hanundo of the Philippines. s from 8 to 26 years. Pelzer, 1945, pives a figure
i 8 = 1b wears {(p. 16

! Woodbu Eings 1. A similar point is made by Deevey, 1858 | Bora -
W LB0E, p. 25, and by Birdsesl f J08,. P 5, whn ST g iy of :-Ii.ll,::";l,:i.'.'|;- Austra-
nn popualations as being “in eoguilibrium  with the regsources of the local sn-

f larris, 1953, p. 198
ob%. He gives the follow np dats hased on Fous pamplea from  bh
oy Nl W2 TR e ] ey A ey ek e 3 ~11 ') b I !
eniral Uinaruco area,. The samples were not eollected by standard techniques. zo
ire subject to considerable error, neverthelass the results arc sufficiently sup-
EesLIvi Li 5'".- af 1n fereEL: -

Description o Texturs Lk

nic. pH Cal M il F.0, E.0 N
- sample Matter lbs/A  lbs/A Ihs/A Ibhs/A

I. SEDd dune fine =and 1) 3 aE low

2. Moante swidden, Hght fine sands [ e . 2 HA Hi ] 47 lpw
Znd - 3rd year loam
Abandoned mucky loam higl 2.4 a6 11 1 162 high
ewidden, b5th fine s&nd
FERT

i, Banans moond silt lonm higd h.3 1231 5T 13 A67 high

ective. swidden

Florida minimum higher 400 100-150 10 100-120

I Fupenoe commentis “For iTide w0k, which nre ususlly !'i|i1.'|:.' sandy, we
congider limiting amounts of the various nutrients to be about [as given showe] #
All of the pH walues would be considered too low for good crop production in Flo-
rida but crops under tropical eondition appesnr to tolerate lower pH values than
In temperate elimsates” It should be noted that though these figures suggest soil
cgeterroration through cultivation, this i8 not a universal concomitant of glash-
and-burn horticulture. There is evidence (cf. Cass and Pahalad, 1953 that

soil conditions for certmin cropa may remain constant or even improve. No no-

ticeable goil delerioration occorred in the slush-and-burn arboriculture of the
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calories If we make the furthe: asrumption that this latter llli":-ll'.'. T

State of

Bahia, Bragil, cacac-growers (lLeeds, 1857, Ch. 1111, Conklin's material

suggeste the same thing (1934 1857

=eg footnobe 6.

I'he actual BCTeRpes prosently in pege are given in Table I, Of 200 feres only
ci numerator of Fig | ould be in callivation BRY one time, or 4§ .-"'-.-.
which would =mupport ahout oG B | Loy nbout o goarter of that momber, 24,
actunlly e L} T o, (Tor PO e wold cxpect anly about 3 puarts
of the available area for ny one Year Lo bé eropped or about 115 mores. The
netanl Tigures on the Takl il up ‘te 10409 ar 1257 scres if ane ineludes the
% and 41h ven ald plots). The averagpe of those g figurcs 19 11.3 acrer,. which
5 - i i ap] 1 but the I (it
Carneiro, 195
Larneiro, 1859, pp. 165-168; Barran, 1958, | #1. - p. BEi FEauteran, 1952 p. 3
Larneirg gives . inclading peccatry depredations which are v ry heswy in Kuikormg
gardens; Fauterau gives  2; Barrau reportz .2-.3 and ap. Willey, 1953 apeaRing

ol Ehe oasin Andenn t¥pe of horticultare, estimates 1 acre

If, instead of the estimated 6 acre/person/vear for his plant food, we use Wil-

bey's 1 acre or Fauterau's 2 acre, the rar e lies belwoen 46 sand 231,
oteward and Faron, 1859, p. H2-64.

This discossion 2 based on the important works by Harris (1958, 1059}, The

writer haz somewhat extended Harri's econc pt of the harvest surplus by AE-
mg the various dimensions discuszed in the text, although some of these are
tmplieit in the 1559 artigle

]-[.:::I-;.'\-_ 190 T"‘|' R

me Digpures that Harrs ased i ciicnlating the !‘I’tl’_‘;".!'ll_.-l-'-gil_".&..l
surpluses for the cited groups have been used here: an average of about 160
calories for average labor per person per hour, times the number of hours of
foodpreducing labor, times the number of workers, times 365. I have ineluded

in the very rough estimates the time to walk to and from the gardens as being
necessary pert of the food-produetion routine. | have not included an AVETAFE
& E

I &bout B0 Clhour/person for bazal metsbolism on the basiz that the baazl
metabalism rmust be accounted for whether the pETEOn

i5 working or not only
Che calories above basal . are actaslly to be accounted io the production process.
The estimates, though rough, are uwseful for comparative purposes.

Ag & j'l."|'i:|r.i|'|5'.r:'|' gstimate, 1 fiear that the 9 men of the '-".i:EI.Il"_' :'1"'-‘?-”'_-'-'

sbout 4 hours a day at food-producing work, thongh 1 auspest this fipore iz high.

K
I sllowed about 2.5 hours & day for the women, undeubtedly also bhigh as 8 year-
about 150

working on food pro-
duetion. Performing the caleulation we find the daily ealorie output for all food

k-l i

|-|_.u|;.-i HYErRFe, I nsed LF AVETAPR -:-L_!,_:IE.. L'r.-."..--LI:I:||!!l||'| .'“r work of
(of MeLester, 1929, Ch Il mnd IT0 per hour per person

production 18 apout B00G C. This times 365 days gives 3-= million C. If we

EaLI-

mate sveragre total glore consumption per day per capita at 2750 | pngibaly,
P L o i I -

even 2 low estimate considering the Yaruro corn-minioe potato-yam-sagar cane-
pork diet} and multiply by 365 we get total calorie comsumption as 24 .06 million
the long
run, is aboul equal Lo the calorvies produo &d, we find C(hat the ratio of téchno-
logical efficiency is minimally 8 to 1. Since our caloric

Uge rates are probably
high, and our messure of total calorie production per

vear praobably low, the
ratio might be as high as  or 10 to 1. If one adds in the S0 calories i probably
high) per hour per person of the basal metabolism; the total ealories

ugsed in
proguction of cilories amoonts to & million, and the f

ratio of technological effi-
ciency becornes 4.8:1, still about 3 times as great as the Siriond. The producers
use about 18, 60 million C. leaving about 5.5 million . [or non-producers aw a

producers surplus; or 2255,

I follow the usage of Fischer, 1858, herc,




Holmberg, 1960: Murdock, 1957 Holmborpg suprest ncidentally, (p. 0) that

the Sirwondg were pushed into thelr present aresn, and were decalturited By this

event, This implies that they were at a higpher lével of organization. which is
also suggested by their linguistic affiliations with moere advanced Tuplan groups
T"""\- ORLE [UEFpEest thet  thi =i b LRy T 1. | &lwars I dwi |_|-|-'| eliaal T LI 1.
Yarurao, as Tropecal irgat Horticulturalists roather than as Marginols (Steward,
1846-1850, wol. 111, pp. B97-BB&8)., (3 ol Lhie l@ltter poinl, Hohenthal, 18951

o | I.-'. :.I..:!., VEeTE -I COITIET ||l:l-":"!.I ESCIMALER fhnt .::I”.\..ll. 7 I ke aof the land l:1J_-="|,|'_-|
nosseased v the Hanundo wayg copahle wing ocultivated

¥ This firure e=lop b i unmit of land of the same size we have heapn discussing
or the Yaruri 65 e=quare miles. B0%: tillable lend is a factor of 100 Eimes
5 | 3

LhOg a FLFOs | CESEN 1 tillahle I|-'|_ W Rt Imated .::_|- ']_-ul'l ;_.g_-r_.r|||_| fionr ‘_'il';._ ILren .,

wehich, mulliplied by 1M} produced the Tipures given in the text,
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SYSTEMS
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VE A AND

L
SOUTH AMERICA: CAUSES
INSEQUENCES — A SYMPOSIUM !

Anthony LEEDS

INTRODUCTION °

The present symposium reflects major trends in contemporary anthropolo-
gical thinking, on one hand, and on the other, has ifs immediate antecedents in
the more humble, dav-to-day considerations and interactions of anthropologists
who, having turned to the new trends, have also had to come Lo grips with the
lack of an adequate thecretical framework with which to deal with materials
which these {rends have suggested.

For the most part. the conception of evolution used until recently has
been one of stages or of ever-higher levels of integration, the distinction mot
being clearly drawn. Within these putative stages or levels, particular cul-
tures might be studied as asserted type cases. Thus one might examine the
social stratification of a number of societies arranged in an ascending order
of asserted levels of technological evolution with respect to which the types
of stratification were seen as dependent variables,® or, again, one might address
oneself to the “evolution" of ideologies as concomitants of asserted stages in
the evolution of social organization by examining a series of discrete ideolo-
Fles also treated as dependent variables, this time of =social organization.®
However, even though one might examine the processes by which these con-
comitances argse, within a level, the guestion of how motion from one stage
to another occurred remained untouched. Even the criteria for determining
levels remained largely intuitive rather than explicit, as they have, too, In
the present symposlum. One might, again, use a scale of community mobility
or fixity as the criterion of stages, for each of which exemplars are easily
fpound.” With such a criterlon it is possible, alse, to suggest the processes
causing transformation from one stage to the next, such as "improvements” in
the subsistence crganization. One of the chief difficulties with this criterion
is to show ils specifically evolutionary character. Furthermore, when used by
itself it iz not sufficiently discriminating to be very useful since only three
possibilities are implied logieally: mobile, semi-mobile., and non-mobile.8

In recent time, g burdgeoning interest in and discussion of the problems of
evolution have led to the increasing awareness of the difficulties of bringing




analy=ser of process, of the immediate motions of cullure fixed in time and
space, into the same framework of analysis as the highly abstract descrip-
tive summaearies of stagez of development from which statements reparding
process are largely absent. The grand limnings of the results of cultural
evolution more and more have appeared to say less and less a8 to how they
occurred, although interesting in themselves. It became increasingly neces-
sary Lo rephrase Lhe abstract evolutionary descriptions in such a way as to
pe aole to araw 1rom them ressarchable hypotheses which could be taken
to the empirical data for confirmation or revision. The general evolutionary
sEtatements extant today have been, far the most part, af too rFeneralized
a chargcter to be fruitful in creating cogent hyvpotheses or intermediagtie ranges
of theory, It has been increasingly necessary to invent or borrow bridging
conceptz and methods. Even the study of particular cultures as exemplars

of evolutionary developmental stages has been to a large extent unsatisfac-
tory in bringing about rapprochement between data and highly generalized
theory. The method, though probably itself mn essential stage in the evolu-
tion of evolutionary analyvsis, since culfure structures are more Aaccessible
to observation than are cultural processes, is essentially a static one because

does not focus on the transformation process. The method seems to the
writer to hark back to a view not too far removed from the notion of the
special creation of species — a view, which, however justifiable in its time.
constituted & major error in Morgan's conceplion of a social evolution which
ocourred universally in all units, each of which persisted indefinitely as an

independent, evolving entity.”

Nevertheless, once culture types are insolated, and once some sort of

putalive specific or pgeneric sequence is asserted for them, numerous hypo-
theses, researchable or not, may suggest themselves, including some regard-

ing the way in which movement from ocone stage to another occurs. The
proplem has been, however, Lo find suitable concepts and methods to inves-
tigate these hypotheses, The search, besides finding resources in well-deve-
loped but ordinarily non-evolutionary fields of anthropology, such as cul-
ture arnd personality and kinship® has also found stimulus in other disci-
plines, especially biology.” It has also led to & redefining of evolutionm in
terms more useful to the present state of theoretical development. In this
redefinition, ‘evolution' refers to those processes, great or small, whose
stadial results are observed in known historical, or genetic.'’ sequences, or
even In general cultural evolution.

Implied in this redefinition of ecultural evolution, which makes possible
some rapprochement between the description of cultural macro-evolutionary
sequences and the analysis of immediate data of this or that culture, i=
a new approach to typology. It was no doubt, already implicit in the culture
area approach, but culture area typologies concerned themselves with simi-
larities of content growing out of close genetic relationship as reflected in
contiguous spatial distributions. They included attempts at particularistic
histories of culture growth by reconstructing diffusions, migrations, or
internal elaborations. At the same time, they minimized interest in the total
formal characterigtica of the cultures in which these content elements




appeared. One might designate this approach as genetic-particulariziag.
This approach te typology contrasts with the purely morphological typology
of stages discussed above, based on similarities of form, but displaying
minimal or no interest in genelic ties.)! This approach might be designated
A3 fﬂrmﬂ'.’-gE"::E‘a‘ﬁ“a'f'.»:.".'lg. Like the genetic-particularizing, it excludes certain
phenomena &nd considerations from analysiz and includes others bul what
iz included and excluded by each i8, in some respects, complementary or
mutually exclusive. Kroecher's attempt to give culture areas time depth'< was
essentially a4 diachronic treatment of shifting intensities of spatial distribu-
tions, that is of genetic-particular traits, his whole efforl being informed
bv his interest in the flows of civilizations. The effort, however, reached
full flower in that one attempt, in which the inherent limits of the relatively
gterile trait-listing culture-area method for broader guestions were fully

explored. It could go no further.

A new development appeared with Steward's South American culture
types,’® which are not properly culture areas in the sense of Wissler's and
Kroeber's North American, nor of Herskovits's African or Bacon's Asian,
areas. They are notable for the fact that the cultures were treated as
members of g fype even when discontinuous in space and timg. This pro-
cedure would s=eem to imply a taxonomy which proceeds by classifving ge-
netically related structures, a classification derived with the aid of critensa
shown to be relevant to the materials to be claszsified and universally appli-
cable to the cases under consideration. Yet the classification of these types
was, in fact, most often sccomplished by means of particularistic trait-
listings and tracings of distributions, rather than by taxonomy in the sense
of classifying genetically homologous structures, regardless of trait content,
where traits which are similar were presumably spread by diffusidn (or
might have been apalogically developed by convergence). Consequently, the
taxonomies in the Handbook of South American Indians!* constantly run
M each other becawse at one Time the principle of classification 13
trait distributions, at another formal at another evolutionary, at another
ecological, sand af another the specific history of a glven tribe I3 invoked
A standard set of criteria is not applied tg_all cgses.

-

A third kind of typology is possible, one we may designate genetic-formal
which is concerned with the penetic-particularistic processes which give rise
to formal similarities under such divergent conditions as may be deemed
relevant, e.p., markedly different habltals or cultural surroundings. Although
some form of genetic-formal tvpology has been prevalent in linguistics for a
considerable time, it has only recently begun to appear as a device In the
analytic methods of cultural evolutionary studies. Goldman's soclo-psycholo-
gical approach and Sahlins's ecological aa_;g,li.-c:silil"ﬁlﬁ.-'new ymental
sequences '* ore cascs in point. In the case of Polynesia, we know that a proto-

olynesian culture existed which subsequently evolved inte gquite different
though genetically related types of society by processes which we can ana-
lyse, Because of the gemefic shift from one tvpe of society to another we
are forced to deal with the actual nature of the differentiating or transfor-
mation processes. One |s compelled to ask what conditions force cultures to
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shift from one egquilibrinum state to ancther. One begins Lo search for & set

of

discussing Lthe immediate processes of evolutionary transformation. The com-

vectors whoses isclation and description will also provide the means for

mumity patterning typology of the Seminars In Archeology ls ‘B BLep in
thiz direction. Although the tyvpes themeselves ars sel forth as formal-gene-
ralizing, they are applicable, at least in principle, to genetic-particularized
sSprips .u:-' empirically known through archeological reszarch. In fact, that this

might be 50 was the intent In formulating such types. Further, the loci for

investigating genetic-particular =hifts from one form to another are Indicated,

explicitly and in the main, in changes in subsistence organization, but also

o some extent in socic-political organization.

I'ne broadened definition of cultural evolution which focusses more inten-

i

sively on the intimate processes involved in evolutionary transformation and
the growing use of genetic Lypologies in which morphological calegories are
estabhished among historically related cultures are both trends which influenced
the present symposium, even if mainly implicity. Each paper is concerned with
8 type of culture. Although the ecriteria of classification remain some-
what intuitive, they involve degree of complaxity of organization, internal
differentiation, and some conception of the relative efficicney of various forms
presently found in cultures included in the culture types in question. The
proper definition of the sign'ficant dimensions of complexity, internal differ-
entiation, and of efficiency is still 8 major problem of our discipline. For
example. how shall we distinguish, say, between genuine internal differen-
tiation and mere proliferation within some existent category? In discussions
of efficiency, the meaning to be attached to the notion of efficiency. however
measured. is too often left unanalyzed Hence both legitimate and illegitimate
objections are often raised that it is impossible to decide whether gomething
15 efficient or not: legitimate because the lack of explicitness results in the
ambiguity of statements about efficiency and the inability to demonstrate
efficiency; illegitimate because the critics have asserted thal the ambiguity
of statements about efficiency and the lack of a satisfactorvy demonstration
of efficiency is proof that statements about efficiency sre impossible or at
best fruitless. Again, it may be asked whether complexity (or efficiency, for
that matter) 15 properly a characteristic either of transformation or of
advance, hence, whether complexity is properly a property of evolution at
all. ** The symposiasts were not in a position to broach these fundamental
methodological guestions and consequently simply assumed the appropria-
teness of the criteria of classification.

Using criteria much liks these, a typology of cultures was arranged in
an asserted sequence of developmental stagey he uristically established or
borrowed from previous work. That all form part of a single genetic rami-
fication is, for the most part, taken as axiomatic among South American
specialists, though it does not, on closer inspection, appear to be self-evident
or inaccessible to clearer canons of proof. Such canons, like the hroader
methodological considerations we have been discussing, were bevond the
scope of the present symposium however, The lowest levels of the seguence,
the hunting, gathering, and collecting cultures, were omitted because a neater




investigation of cultural transformation processes could be carried out within
a single empirical category of culture types, those cultures possessing horti-
culture

We have distinguished among four generic horticulturalist types, the
Tropical Forest, Circum-Caribbean, Sub-Andean. and Andean, within each
of which tyvpes, specific sub-types are recognized. ' The lowest level of hor-
Licultural development, a sub-type of our first class of horticulturalists, we
have called Incipient Tropical Forest Horticulture to indicate, in comparison
with other horticultural cultures, a) a relatively smaller dependence on hor-
ticultural crops in proportion to the totel food produced, b) a simpler Inven-
tory of tools, techniques, and knowledge, in short of technology, ¢) surpluses,
of wvarious types, which are absolutely and relatively smaller and mav be
zmaller than those achieved by advancsd hunting, gathering, and fishing
cultures, and, d) a total society both less differentiated in structure and
absolutely smaller. The term also implies that nothing much simpler among
horticultural cultures could be found either presently or historically. Buch
cultures seem to range at present from such restricted horticulturalists as
the Siriond to the more elaborate Yaruro and present-day Guahibo. A second
level, Intermediate Tropical Forest Horticulturalists, inveolves a considerable
increase in the relative importance of horticulture so that all other means
of subsistence, singly and jointly provide enly a secondary amount of the
total annual food supply. Usually, a somewhat more elaborate inventory of
technology (as well, perhaps, as of resources) is found, but one which is not
fundamentally different from that among Incipient Horticulturalists, The
levels attained in each surplus type are generally considerably higher than
among Incipient Horticulturalists. The total societal organization may be
somewhat more elaborate within the categories of organization already present
in the Incipient phase. The Kutkuru, the Canella, the Tapirapé and many
Guiana tribes provide examples. A third level may be designated the Advan-
ced Tropical Forest Horticulturalists, Cultures of this tyvpe are almost ex-
clusively dependent on horticulture, have somewhat larger surpluses, still
maore elaborate technologies, and a somewhat greater differentiation of society
and custom, still within the general parameters of structure common to the
two lower levels. The Paressli and neighboring chiefdoms and possibly such
groups &5 the Wapishana are examples of this type

The term Circum-Caribbean indicates, as it did in Steward's original usage,
a new level of transformation and class of horticulturalists. Here a new elabo-
ration of technological usages, plant inventories, acompanied by higher levels
and greater concentration of surplus, and possibly some forms of control over
water for horticulture are. assertedly, characteristic. A sharper differentiation
of types of status and kinds of social, especially managerial, functions appear
which are qualitatively different, though genetically derived, from the forms
typical of characteristic Tropical Forest levels. Further criteria for this level
of transformation are new forms of religious institutions, the beginnings of
the temple-priest-idol cult. The Taino, Chocd, and Cuna are examples,

With the enrichment of the technology through wvarious types of water

-5
it




control, fertilization, double and triple cropping, intercropping, additions to
the crop inventory, new knowledge abont horticultural practices, a new level -
the Sub-Andean type - is reached, A form of social organization which may
he described as qualitatively different from the Circum-Caribbean appears,
that of an incipiently class-organized soclety with political institutions emerg-
ing as funclions of class differentiation. Intenslve warfare is 8 characteristic
concomitant of this type of culture, 2 warfare fundamentally revolving about
the relationship between socio-political units, productive land., and differ-
ential productivity of these lands. Religious life s more heavily institution-
alized throuogh priest-temple-idol cults. The Chibechans, Tairona, Sin(, and

ithers exemplify the type.

Finally, the technologically most elaborate of all people in South Ame-
rica, those with the most differentiated social structure and complex political
and religious institutions, the Coasta]l and Mountain Andean cultures, con-
stitute the final tvpe in the classification. Like the previous types, it com-
prises differences which gualitatively distinguish it from tvpes prior to it in
the =equence. Though it might be useful to divide this class into the two
Eub-categories suggested by the designations ‘coastal' and ‘mountain’, this
was not carried through in the organization of the symposium.

Three things are worthy of note with regard to this classification, ** First
isg the vagueness in the definition of eriteria used. To be able to iaolate
criteria of qualitative differences which are not merely tautologous state-
ments about historical occurrences seems to us still a major problem of our
discipline, and one which was not broached by the present symposium. Second
s that the fundamental locus of change from one culture type to another is
found in the ecological structure -' which involves the technology in relation,
on one hand, to habhitat conditions. and, on the other, to the division of labor,
population size, gross aspects of community structure, and other *‘core™ fea-
tures. == As & corollary, it was assumed that, over long periods of time,
there exists a causational hierarchy within eulture struectures. Where change
occurs in the ecclogical structure, a series of changes ripples through the
rest of the culture in a determinate order, as Driver and Massey have re-
eently shown, ** ending with shifts in kinship terminology and then ideology.
The third point 18 that, even though the types were derived from essentially
synchronous materials, there is historical wvalldity to the order in which the
Lypes are arranged since they all occur within a gingle macro-culture area,
and since, in the Peruvian archeological sequence, an empirical order par-
alleling that of the morphological one is observed. The assertion is therefaore
made, at least implicitly, that each of our levels of transformation corresponds
formally to a stage of development in a total South American genetic se-
gquence. We must postulate that some representative of each of the earlier
levels, at some time in the past and under particular conditions, underwent
transformation processes which were so slow that the cultures remained in
essentially the =ame “stage" of development till today while other cultures,
under other conditions, were subject to processes involving a greater rate
of advance, resulting in the historically known advanced types, Ultimately
this postulate can be subjected to empirical proof through archeological

(5]




reconstruction. Diffusion of culture traits would necessarily change the content
inventory of & culture, bul would not necessarily change the structure of a

culture unless the added traits traneformied the eécolowieal and  core stric-

LOTF S,

he papers which follow address themselves especially to two problems

suggcsted In the preceding sentences, First inder what conditions and by

Hal processes (il some societies advance to higher levels? What sort of
nternal or external forces operated to induee a higher level of organization
in a cultural syvstem and what were the characteristics of societies as they
paszed from one level to another? :.'-""\-!'l'!'lrll.ll under what conditions did Arrest

3

or minimal growth occur? The first paper, dealing with Incipient Horti-
culturalists as exemplified by the Yaruro of Venezuela, describes a system
substantially in arrest and attempis to isolate the conditions which prevent
growth and te suggest what changes in such conditions would foster further
growth. The second paper deals with the Kuikuru a= an example of Inter-

mediate Tropical Forest Horticulturalists and compares them with a number
of other groups all of which appear to operate under conditions which
E he possibility of growth to considerably higher levels, if not in-
definitely.*™ In the third paper, the Talno represent the Circum-Caribbean
Horticulturalists. Their technological development in relation to their island
habitat suggests conditions which favored more advanced cultural organi-
zation of & kind which might itself be favorable to further growth. This
is particularly noticeable in the considerable organization of labor invelved
in the construction of fish pools, montfeones, and, in one instance, of irriga-
tion works. Corresponding elaboration in social and political organization
1z noted. The Sub-Andean culture type is treated in the fourth paper, which

v been reached,

alsg suggests that an upper level of growth had possib
Nevertheless, the paper suggests a number of ecological and social pres-
sures which operated to force higer forms of organization, adaptive with
respect 1o group survival in intergroup competition. Specifically, an in-
creagse in the development of organization appears to have been fostered in
Eroups which were already more highly organized than their competing
neighbors whose pressure upon the former provides them a major stimulus

te evolve organizationally

The final paper deals with Coastal Andean Horticulture, surveying the
entire fequence of horticultural types from earliest times to the Spanish
Conquest. In attempting to isclate some of the dynamics which brought
about that growth. increasing efficiency and the intensification of agricul-
ture and increases in productivity (end absolute acreage} are seen 88 being
both causal to and resultant from changes in the “core” aspects of the cul-
tural organization. One immediate effect of these increases was population
l-'f!'l_l?."l.h "-';'E'l'.':"!‘.. in turn. had to b Artomodalead |_|:I|' T_|'|.'| |._\.;‘|'|;:|_='||5“':.n {:,r t]-],;n
technological and economic organization of the Coastal Andean societies
and by corresponding changes in the social structure. These are reflected
throughout the archeological sequence




NOTES

The symposium was organized by Robert Carneiro and Anthony Leeds
for the 1959 Annual Meetings of the American Anthropological Asso-
ciation in Mexico City. It was an oulprowth of a series of meetings
of a group organizged for the discussion of evolutionary problems which
has met informally in New York since shortly after the Association's
annual meetings in Washington, 1858, The papers presented here are
revised versions of those read at the meetings. The participants included
BEric Wolf, chairman, Belty Megppgers and Angel Palerm, discussants, Ro-
bert Carnciro, Donald Collier, Anthony Leeds, Gerardo Reichel-Dolmatoff

and William Sturtevant, readers of papers

Though some of the opinions expressed here influenced the organi-
zation of the symposium, they do not necessarily represent the views

ome measure shared. The writer is solely responsible for the points

f the sympeosiasts, although it is hoped that they are at least in

of view presented in the Introduction.

symposium on Social Stratification and Ewvoiution, organized by Elea-
nor Leacock for the 1857 annual meetings of the American Anthropo-
logical Association held in Chicago, For publications resulting from
this symposium see Leacock, Wike, Holder, and Goldman, all 1958.

symposium  on  Philesophical and Religious Beliefs in HRelation to
Social Organization, organized by Eleanor Leacock and Anthony Leeds
for the 1958 annual meetings of the American Anthropological Asso-
ciation held In Washington, D.C. (cf, Leeds, 1860).

Meggers, ed.. 1956.

An attempt to deal with stages on the basis of a more explicit criterion
iz that of the Seminar in Archeclogy (19566) on “Functional and Ewvol-
utionary Implications of Community Patterning”, edited by Meggers
{1936). The seminar participants attempted to use & dimension common
to both ethnographic and archeological materials, hence of wider em-
piricel applicability, or at least sccessibility, than dimensions which
have otherwise been used — the dimension of "community mobility”.
Using community mobility as a criterion they established a series of
community or societal types (more or less discernible from archeolo-
gical materials and obviously so ethnographically) which, assertedly,
can be ordered in an irreversible, hence evolutionary, seguence. The
participants attempted, at the same time, to indicate the loci of the
causes of transformations from one stage to the next. These loci are
primariiy in “improvements" in subsistence. Though the sequence is
suggestive, it 1s not fully satisfactory, partly bocause only 3 types
of “community mobility" can logically be defined mobile, semi-
mobile, sedentary. "Community mobility” by itself. is, however, an
insufficient criterion for distinguishing types. With this criterion, one
discovers various community structures or “patterns”, wrthin levels




itively appear to be evalutionary eguivalents. Thus. in fact,

pes overlap typologically (e.g. “'semi-permanent se
“eimple nucltar centered"), or, more drastically still
alternative forms of organization at the same stage of devel-

ree wandering or ‘‘restricted wandering” or “central-

based wandering'), or, still more significantly, could even conceivably

cyclical alternations within a single scological system over long
periods of time and with sharp seazonal changes (eg., free wander-
ingy restricled wWandering *entral-based wandering; the Siriond, and
many transhumant societies, for example, display alternations of this
Lype ) These overtaps or alternatives arise from an inconsigtent use
of criteria, and, indeed, the Seminar's final 7-fold classification uses
other criteria than mobility, since its four evolutionarily most devel-

oped types are largelv, if

not exclusively, nonmobile. The criteria Tor
these Iour types appear to be two: a) complexity as reflected in total
inventory, especially the number of population concentrations entering
nto & single system, and b) structure, especially the emerpence of
more inclusive forms of polity. Thus their classification, though sug
gestive and useful, is baszed on an inconsistent use of eriteria on one
nand, and, on the cother, on criteria whose intrinsic worth as inde-
pendent Indices of evolutionary development has not heen validated
fef, Note 18 below with respect to simplicity, as opposed to the usually

accepted complexity, as a criterion).

Morgan, 1877, Greenberg, 1959, comments on the implicit special crea-

tionism in this kind of typology.
E Cf. Mead, 1958; Murdock, 1949 Ch. 8,

4. Sahlins, 1958; Vayds. 1959, and 1961 and Steward 1955 all appear fo
nave found such stimulus in biology or to have borrowed directly
Terms such as ecology, adaptive radiation, ecological niche, selection.
adaptation, and the [ike, found in these works. clearly indicate the

biological source of stimulus.

1. Greenberg, 1959 emphasizes the importance of and shift towards Ee-

netic typologies,
11 Cf. Coon. 1848; Fried, 1857; Morgan, 1877,
12. HKroeber, 1839, representing work completed in 1831
13. Steward, 1846-1850,
14, TIbid., ezpecially Vols, IV and V.
15. Goldman, 1855 1958; Sahling, 1958,
16. Meggers, ed, 1058,
17. lhid., p. 134.

18. Simplification can conceivably he asserted as a criterion of evolu-
Lonary change. Linguists have occadlonally used it as such in explaining
tramsformation of phonological and svntactic gystems. In terms of
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social organization, any communications system involving numerous

specialized parts, which can reduce the number of channels and

points of transfer through which &any given mMessagc TNusc flow to

reach an end-point increases the efficiency of the system and its gener-

al ndaptiveness, and hence might be coOncoived &s Geing evolutionarily

ore  Advanced
I am indobted to Robert Carneiro for suggesting this tri-partite divis-
ion. though our criteria may not exactly coincide

The eclazsification presented here, derived primarily from comparaltive
ethnograph corresponds in & general way with the classifications
nresented in Bennett, 1948, especially Steward's, which are derived

primarily from comparative archeology.

Meggers, ed. 1956, p. 134

concent of “core” iz borrowed from Steward, 1855, Ch. 2

Driver and Massev, 1957, especially pp. 421-438,

With such an approach to classification, the Yaruro. for example, would
have been classified as structurally of a Tropical Foreat Type even
though no horticulture was mentioned for them in the original mono-
graph {Petrullo, 1939). Kirchhoff. 1948, however, had lound some Signs
of horticulture in the past, which, in addition to the alleged moiety
organization and kinship terminclogy, marriage forms, and so on all
suggest Tropical Forest culturss. Two hypotheses might then hawve heen
formed to account for the supposed lack of horticulture: &} devolution
in a restricted environment, er b) inadeguate observation. AS TOTe
recent data supgest, both are probably correct, but especially the latter.
The classification as Tropical Forest also makes it easier to under-
stand why the Yaruro, who were supposedly Marginals, had such an
extensive inventory of Troplieal Forest cultore traits. One would have
to hypothesize a wholesale diffusion of traits to them, which, given
their suppozed limited development, is in itself theoretically unappeal-
ing. Furthermore, by classifving them as Tropical Forest, one is saved
from lumping them with Marginals like the Ona or Yaghan whose
social orgenization and eulture content are totally different qualitetively
The Marginal “type” alwave ssemed a rather embarassing catch-all as
Hohenthal has recently pointed out (18951)

Megegers, both in print {e.g 1857, pp. 86-87) and verbally in her discus-
ElOn 2l Lhne SYmMpogium, -'I:.:HI'--I:-"_" denies this [:'l.-‘-'-*-iI|IJ|Ir|'- Hhe sees the
tropical forest horticultural peossibilities as having a definite upper
limit, at least under any known agricultural system, so that cultural
evolution would be arrested. She has asserted this also for the Maya
Meggers, 1954). It is interesting to note thal Leeds and Reichel-
Dolmatoff also assert that their units of discussion had arrived at dead
ends, or at least relatively so. Still more striking is the statement

E

appearing in Steward and Faron (1839, p. 65) that the Central Andean
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res had a vied at a dead end. Can It be that the nither end of
ong process i 8o familiar Lo ug that we ¢ anly its small details
not its larfFer permutations and that we see 1t in all the slowness
its process wherea the thither end i FAar awany 1in Lime Irom

g sep pnly in larger changes at the expense 0f the details and

the compression ol 1 total tirme period into a Tew Teel and Inches
arth rather than in durations o millenia Can it be thalb, az we
urther back in time, we increasingly foreshorten our perception of
ntervals althoegh the seale of total evoluiionary culture lrans-
mation appears, on the evidence tn become increasingly greater?
| r immediate past appedars longer and fuller ol events, and

in our immediate perceptions of the ewvents, the transformations:
less vast than those. which ocurred in the millenia before: 1n

ort, transformations are sensed, refatsvely, as standing still in the
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