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Protein Deficiency and Tribal Warfare in Amazonia: New Data

Abstract. fncreasing numbers of anthropological stidios about netive Amazonian
warfure and demographic practices attempt to explain these phenontenda as con-
petition over or a response fo scarce gane animals and other sonrces of high-quality
protein, Recentty completed field researci amoeng the Yanomama Indianys living af
the Venesuela-Brazil border indicates that their protein intake ix comparable to that

Svwnd in highty developed industrialized nations and as mach as 200 percent more

then many nutritional authoritios recommend as daily allowances. Recent data on
other Antazanian tribes likewise fails to indicate a corvelation between protein intake

and intensity of warfare patterns.

This report summarizes recently col-
lected data on  protein  consumption
among the Ygnomamd, a tribe of Tropi-
cial Forest Indians living at the Vene-
zuelan-DBrazilian border. While the data
contribute to a more complete under-
standing of the nutritional status of the
Ygnomamd, who have been the subject
ol extensive biomedical studies (7}, our
main objective is dirceted toward the
growing tendency evidenl among ex-
ponents of cultural ecological thearies to
assume that Tropical Forest Indians sub-
sist on a substandard diet that is deficient
in high-quality protein. The Ygnomamd
Indians constitute an important example
of the possible relationship between pro-
tein consumption, warfare, and demo-
graphic practices such as infanticide and
male-female dominance relationships.

0036-807 5/79/0302-0910%00.50/0  Copyright © 1979 AAAS

We have previously expressed our doubt
that a protein shortage exists and have
questioned the arguments that a protein
shortage could adequately explain the
complex relationships between  demo-
graphic patterns, warfare, and social or-
ganization in this society (2, J).

In a historical sense. the current an-
thropologicul interest in protein con-
sumption among Amazonian tribes rep-
resents a specific component in the more
general tendency for U.S. anthropolo-
gists to attempt to explain cultural torms
of Amazonia by invoking environmental
or ecological factors that are alleged to
limit population growth, communily
size, and cultural complexity. Since the
1950°s, a prevailing explanatory theme
held that the deficient nature of the tropi-
cal forest soil accounied for the im-
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ﬂ'»:rrr::mt:n(:c__,s)f native settiements, their
Clatively small size, and reasons why
~wmerly more-advanced societies, when
"hey moved into the Amazon Basin, de-
olved to a lower level of cultural com-
Clexity ). That set of hypotheses was
“flectively challenged and shown to be
gossly misleading by Carneiro, who re-
.orded native garden size, economic
sroductivity, fallow cycles, and villape
nstory (5). He demonstrated that, what-
ver else might be cited as limiting fac-
ors to village permanence and cultural
“levelopment, the poor or limited charac-
ier of Amazonian soits and the nature of
Jash-and-burn cultivation was not a
very persuasive explanation (5). Since
{"arneiro’s insightful empirical test of the
wit poverty hypothesis, very few an-
ihropologists hazard explanations of na-
“iive Amazonian cultural forms and cul-
“ural limitations by invoking a soil-deple-
fion or soil-poverty argument,
{ More recent cultural-ecological argu-
! ments, beginning in the early 197('s,
!have tended to emphasize protein as a
5 major limiting resource in Amazonia (-
1 9). But very little data on nutrition or
gproduction and consumption e¢xist: for
|gr0ups like the Yagnomamd, extensive
! biomedical data cast serious doubts on
i stiggestions that their nutritional status is
i precarious. Our carlier multidisciplinary
s work with a team of medical scienlists
I revealed that the Yanomama are in good
i physical condition, are well nourished by
I 'world standards, and show no signs of
' protein deficiency (/). Moreover, our
i cthnographic reports (2, 3, /() give little
support to the notion that material re-
sources shortages exist in the population
and question whether the Ygnomama
are actunlly fighting over game animal re-
serves (2, 3), Despite these data, promi-
et exponents of the protein-deficiency
hypothesis continued to argue that the
Ygnomamo were suftering from a short-
age of protein, apparently because the
theory suggested that this should be the
case. As one of the observers {7) summa-
rized the situation, allegedly based on
our published data,

The Ygnomamd have “caten the forest’” —
nel its trees, but its animals—and they are
suffering the consequences in terms of in-
creased warfare, treachery, and infanticide,
and a brutal sex life |p. 102] . . . [They| have
already degraded the carrying capacity of
their habitat [p. [05].

This interpretation of the then-available
facts was not warranted, and in our at-
tempts to resolve similar convictions (8,
9) among a growing number of U.8. an-
thropologists that our previous field re-
search had not adequately addressed the
issue of a possible protein shortage, we
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Table |. Ygnomamd animal protein consumption.

Item

Number af days sampled

Kilograms taken

Kilograms edible portion

Bulk grams per capita per day

Bulk grams per capita per day, adult standard
Grams protein per capita per day

Grams protein per capita per day adult standard

Fishing
e . and
Fishing Hunting hunting
combined
60 216
228.5% 2179+
182.4 1307.4
87.1 173.0 260
125.4 250.0 375
17.4 34.7 52
25.1

50.3 75

*Fish. t Game.

mel, in 1975, with a number of these ¢ol-
leagues on the eve of the 15-month field
project that we were then initiating and
agreed to collect the data considered by
the group to be most relevant, We now
report of some of the findings of that field
research.

Quantitative data collected by one of
us (R.H.} on Ygnomamé fish and game
capture from 1975 through 1976 (I3
months of observation) provide evidence
that the protein intake of the Ygnomamé
is more than adequate, and that it is high-
er than all but two of the Tropical Forest
cultures surveyed by Gross (¥). Hames®
study was conducted in the Ygnomamd
village of Toropo-teri, a small group of
35 individuals who live along the lower
course of the Padamo River, a large af-
fluent of the Upper Orinoco. Historical
records indicate that the Padamo basin
has been inhabited continuously for at
least 200 years by both Ygnomamd and
Ye'kwana Indians {//), the latter group
being an unrelated Carib-speaking tribe.
At present, this arca of the Padamo Riv-
¢r basin contains 450 Yanomamd (seven
viltages) and 140 Ye'kwana (three vil-
liges) Indians, exploiting an arca of ap-
proximaiely 850 square miles: that is, the
population density is slightly less than
one person per square mile, a figure com-

‘parable to but somewhat higher than the

densities found in other parts of the
Yanomamd region (2).

Over the 13-month observation peri-
od, the pame-capture study [asted 216

days and the fish-capture study lasted 60

days. The sampling periods were de-
signed to cover all seasonat fluctuations
in hunting and fishing opportunitics.
Deep-forest hunting is the single most
important source of high-quality protein
for the Ygnomamd. While the traditional
repertory of weapons and methods in-
cludes the lance, clubs, fires, smoke, and
the use of dogs. 94 percent of all animals
killed during this study were taken with
the bow and arrow. During the sample
pertod, the Yanomamd hunters Killed
2179 kg of animals. the yicld thus being

250 g of edible meat, or 50.3 g of animal
protein per capita per day. These figures
arc based on an adult-standard consump-
tion rate that adjusts for age and scx dif-
ferences as outlined by Taylor and Pye
(12).

Fishing occupies much less of the sub-
sistence time-budget and the yields from
this source are correspondingly lower
when compared to hunting. Most fish are
now taken by hook and line (a method
introduced by Westerners), Native poi-
sons {/3) are somectimes used, in con-
nection with damming up small creeks
and collecting, with baskets, the stunned
fish as they rise to the surface. The bow
and arrow are also occasionally used in
quiel, deep pools: and periodically, large
amounts of fish are obtained by hand at
the end of the dry scason when large
concentrations of fish arc stranded in
slowly dessicating ponds left behind as
the rivers gradually recede. During the
60-day sampling period, 228.5 kg of fish
were taken (mostly by hook and line),
yielding £25 g of edible fish, or 25 g of
profein per capita per day.

Table | summarizes the dala used in
arviving al these estimales and how they
were calenlated. The estimates of pro-
lein consmmption were nof hased on an
actual dietary survey, but on the amound
of fish and game actually brought into the
village during the sampling periods. All
dala, therefore. refer only to game and
fish butchered and prepared in the village
for consumption there: the data do not
include what the hunters ate while on ex-
tended or overnight hunting forays.
These figures do not include the protein
derived from insects (caterpillars, grubs,
termites, ants, and bee larvae) exploted
by the Yygnomami, the protein that
comes from crustaceans such as crabs
{(which are abundant in some regions
during particular seasons), or protein
from frogs and tadpoles. The figures in
Table |, therefore, represent somewhat
less than the actual protein intake among
the Yynomamé and should be regarded
as a minimal estimate of the actual con-
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swmption. Simifar studies of Yanomamd
protein consumption (/4, /5) in other re-
gions of the tribe suggest that these
sources amount 1o at least another 5 per-
cent of animal protein in the diet. Gross’
estimates (¥) of protein consumption for
eight Tropical Forest socicties differ in
one crucial methodological aspect com-
pared to ours. He claimed that, since
pertinent data on the age and sex compo-
sition of the Indian populations for which
he estimated protein consumption were
not available, he had to express his per
capila protein consumption cstimates
without normalizing them for age and
sex variables (f6). Consequently, in his
estimates, nursing infants and children
were given the same consumption status
as full adults, resulting in the impression
that protein consumption is much lower
than it actually is. We have decided that
the best way to calculate our own esti-
mates of protein consumption would be
on an adult standard basis (/2). which
gives a truer representation of actual
protein  consumption. However, for
comparalive purposes, we provide sum-
maries using both methods to permit
comparisons with the data summarized
by Gross.

According to the nutritionists’ recom-
mendations cited by Gross, adequate
protein intake for normal adults ranges
from 30 to 50 g per capita per day. By
this standard, our data indicate that
Yanomamd protein consumplion (75 g
per capita per dayy is 250 pereent higher
than the lowest estimated reguirement
and 150 percent higher than the highest
estimated requirement. This would put
them on a par with national populations
from the world’s most developed coun-
trics, and, indeed, indicales that they
consiime more animal protein per capita
per day than most of the world’s popu-
lations whose protein consumption is
summarized in Harris” own work (8).

But, these absolute figures wunder-
estimate the degree of adequacy of
Yygnomamd protein intake, since the

above suggested requirements are based
on the assumption that individuals falf
within the normal size range of most con-
temporary  populations.  The  Ygno-
mamd, however, are among the world's
smallest people: the average stature for
adult males is just 5 feet (153.2 cm) and
for adult females, 4 feet 8 inches (142.3
cm) (/7). They are also slightly built
people. averaging approximately 110
pounds (50 kg) for adult males and ap-
praximately 90 pounds (42 kp) for le-
males (/8). 1f we adopt the standard rece-
ommended by the National Rescurch
Council (193, which suggests a generous
intake of mixed proteins of 0.8 g per kilo-
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Table 2. Animal-derived protein consumption
in some Amazonian societies.

Per Per

Society capita adult Source*
Tivaro 743 (103.0) 20
Jivaro 84.4 (116.2) 21
Yanomamo 29.7 36 (15
Yanomamd . 51.9 77 15
Yanomamd 582 75 {(New

data}
Wayana (77.7) 108 22)
Boni (82) 114 22)
Mamainde 26.3 (36.2) 23
Bari 86.8 (119.5) (24}
Ye'kwana 77.3 95.5 25
Siona-Secoya 64.3 96.7 26)
Average

64.6 88.8

*Some of the data from the sources presented were
incompletle so estimations had to be made. The data
collected by Hurault (229 and Vickers (24 is for total
profein consumption (plant and animal sources com-
bined). 1n order to estimate what fraction of protein
consumption derived from danimal sources alone we
subtracted 20 g from their totals because full-scale
dietary surveys by Ross (24) and Lizot (/3) indicate
that from 15.6 to 23.3 g of protein derive from plant
sources, Protein consumption figures marked by pa-
rentheses indicate that either data on per capita or
per adult animal protein consumption was lacking.
In order to estimate these figures we used two con-
version factors: where a society's per capita con-
sumption was absent we multiplied per adult con-
sumption by §.7: where per adult consumption was
lacking we multiplied that socicty’s per capita con-
sumption by 1.3, These conversion lactors were de-
rived from the above studies that did contain hoth
figures and represents the averaged ritio of per cap-
il to per adult and per adult to per capita consump-
tiom.

gram of body weight per day, an adult
Yanomamd male would require 40 g of
mixed prolein per day. Our data clearly
show that 75 g of animal protein alone
places them well beyond the gencrous
level recommended by the National Re-
scarch Council: if their protein intake
from plant foods, insects, and other
sources not included in this study were
added, they would exceed the require-
ments by an even larger margin.

From the protein consumplion data
presented above, Harris® general hy-
pothesis about the relation between pro-
tein availability aund warfare practices (7)
would permit the prediction that the
Yanomamd of the Padamo River basin
should be pacific and unlikely to engage
in warfare: they have very substantial
amounts of game and fish protein in their
diets. However, the data on mortality
due to violence, the history of warfare
between villages, the alliance patterns,
and the settlement patterns show that
this is not the casc. The Padamo Yygno-
mamd do not differ significantly in these
respects from the Shamatar¥Namowei-
teri Ygnomamé whom we described ear-
lier (2, 3, {0). During the field study (by
R. H.), for cxample, the male members
of Toropo-teri participated in an ambush
at the nearby village of Yamaho-teri,
their riends and allics, The two groups
imvited the members of a distant village,

Kobariwii-teri (412 days’ walk away), o
a feast at Yamaho-teri. When the unsus-
pecting visitors arrived, they were
treacherously attacked by their hosts
and five men were killed. Scveral wecks
later, the men from Toropo-teri and
Yamaho-teri, supported by additional al-
lies, made the arduous trip to Kobariwii-
teri to attack them again. This pattern is
found over much of the tribe (2, 3. 10).
Yygnomamd warfare practices raise
important doubts about the accuracy of
predictions about warfare and relative
abundance of protein in the Harris mod-
el; that is, that warfare s, in cilect, com-
petition for locally scarce resources like
protein. But a very common feature of
Yygnomamé  warfare, inexplicable in
these terms, is the fact that the most in-
tensive and enduring wars occur be-
tween members of villages that do not
share overlapping or adjacent hunting
territories. Harris® model would predict
that warfare should be most intense be-
tween groups that are in close proximity
and therefore actively competing for the
same limiting resource. But the opposite
condition is actually far more common;
Mriendly or allied villages are located
much ¢loser to each other than are vil-
lages whose members are conducting ac-
tive hostilities. A second intractable as-
pect of Ygnomamd warfare and settle-
ment patterns, as these might relate to
prolein shortages, has to do with the geo-
gritphical ranges within which the mem-
bers of some villages, including very
large villages, are known 1o confine their
movements. Even where options exist
for targe poputations 1o abandon an arca
and move into a pristing region where
game would presumably be more abun-
dant, a large number of Ygnomamo
groups appear to prefer to move around
in a fairly restricted region—one whose
“boundaries’™ can be easily reached
within a day’s walk from a central point,
Thus, the members of one large village,
known today as the Patanowi-teri, have
remained in a relatively small region lor
nearly 50 years, a region that is dotted
with more than 25 different abandoned
gardens. This region is small enough so
that individueals can easily reach almost
any particular abandoned garden in a
single day’s walk. The attractiveness of
this area to them can be partially ex-
plained by the large number of cultivated
peach palm trees that continue to pro-
duce in the old gardens and partly be-
caltse, as they themselves claim, the
hunting is good there. To their south lies
a vast and poorly populated area. Should
protein resources be a pressing limit to
their continuing residence in this region,
they seem not to perccive it. for they
SCIENCE, YOI 203



clearly could abandon this area and
z0ve un-to presumably better hunting
grounds.

Evidance. iszheginning to accumulate
from ethnographic studies of other
Yanomamd subpopulations that protein
consumption is more than adequate -and
that levels of protein consumption do not
correlate with patterns of warfare in-
tensity. The work of Lizot is the most
detailed on this score ({4, 15). He recent-
ly conducted a very complete dietary
study of two Yanomamé villages located
about 25 miles to the east of the villages
on which we are here reporting. He found
that, although consumption of animal
protein varied between the two groups
136 and 77 g per capita per day), their pat-
terns of warfare were identical (/4, 75).

Protein  consumption data on other
Amazonian populations is emerging and
likewise calls into question the often re-
peated suggestion that Amazonia is a
protein desert. The earlier survey con-
ducted by Gross (9) has been superseded
by protein consumption studies in which
superior data collection methods were
used. Table 2 presents a compilation of
dietary surveys for a number of Amazo-
nian tribes, most of which were not
available at the time of Gross' pub-
lication. Although we had to estimale
some of the data because of differences
inindividual reporting technigues, a
umber of generalizations are possible:
iy The average per capita consumption
m our sample (Table 2) is slightly greater
‘han that given for the society with high-
st consumption in Gross' entire sample,
i) the average per capita consumption
n our sample is &) percent higher than
ihe average reported in Gross™ survey,
and (iii) our figure for average per capita

onsumption is higher than that found in
he world's most developed nations (8,
1. 430, figure 20-2). tronically, the livaro
md Bari, aside from the Ygnomamd, are
msidered by most anthropologists to be
«ery warlike tribes, yet they conswme
nore meat than the more peaceful tribes
iescribed (Table 2).

In conclusion, where quantified data
n animal protein consumption has becn
allected in Amazonian native popu-
ittons characterized by relatively in-
cnse warfare patterns, there appears to
"¢ little support for the hypothesis that a
hortage of protein in the native diet ex-
niins intergroup warfare. Past attempts
1 such explanations have often advo-
';\nted the existence of a protein shortage,
nd to the extent that empirical evidence
a5 any bearing on these kinds of ex-
&andnons of, for example, Ygnomamé

They
inadequate ex-

arfare, the explanations fail.
ould  probably be

g

b
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_ planations even if there were significant

prolein deficicnctes, for wartare in any
society is sufficiently complex that no
single variable can account for its ulti-
mate or proximate causes, its character,
timing, duration, and consequences.

NarorLEoN A. CHAGNON
Department of Anthropology,
Pennsylvania Stare University,
University Park 16802

RavymonD B, Hasmes

Departinent of Anthropology, University
of California, Santa Barbara 93106
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