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‘Comparison of the Efficiencies of the Shotgun
nd the Bow in Neotropical Forest Hunting'

ymond B. Hames®

2yhencver introduced into Amazonia and its neighboring regions, the shotgun
s quickly. replaced the bow and arrow and other aboriginal weapons of the

unt. The quick and widespread adoption of the shotgun is plainly a matter of
“its superiority over mast aboriginal weapons. This paper compares the hunting
fficiencies of the shorgun and the bow by means of a conrrolled field experi-
ent among the Ye'kwana and Ygnomamd Indians of the Upper Orinoco
ver of southern Venezuela. It aiso examines the impact of the shotgun on
animagl populations and the economic changes brought about by the need
cash-crop in order to purchase Western hunting technology.

KEY WORDS: neotropical forest hunting; technology; culture change; neotropical forest
=2eology.

INTRODUCTION

The introduction of a new technology to a primitive society hasa profound
effect on its economy, social organization, and relation to the environment.
Most detailed studies of this phenomenon have dealt with the transition from
stone to steel axes, especially in relation to increased efficiency in forest clearing
for garden making. All of these works (Salisbury, 1962; Erasmus, 1965; Townsend,
1969, Saraydar and Shimada, 1971, 1973; Cranstons, 1972) point oui that

steel axes are 300 to 600% more efficient than stone axes in time expenditure
-&nd 300 to 500% more efficient (Saraydar and Shimada, 1971, 1973) in terms of
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caloric expenditure. The major impact of steel axes on neolithic economies is.f0 E

lower subsistence effort and increase leisure time (Salis :
1969). Furthermore, the works of Salisbury (1962)(and bs‘;::ﬁ: 1??9259)311 have
sh‘oYvn that the introduction of steel axes has had profound and rather s::
prising effects on aspects of socioeconomic organization, such as disruption ot:
aboriginal trade relations, breakdown of status hierarchies, increased dependence
on colonial powers, and dissolution of cultural values.

In contrast, little systematic study has been done on hunting technolo
replacement, specifically the introduction of firearms. Perhaps the most detaﬂg
work on the subject is Sonnefeld’s study (1960; cf. also Kemp, 1974: 365) of
the introduction of firearms into traditional Eskime hunting economy. Through
a can_efuI. analysis he was able to show that although firearms were generally
superior m bringing down more game {e.g., caribou, birds, and seals), they were
not superior in every instance. The main exception was maupok s:ealing' the
traditional harpoon was more effective because once hit, the seais boul’ti be
Spccessfuﬂy retrieved by a line 2itached to the harpoon, whereas if shot witha
_r1ﬂe, approximately 9 out of 10 were able to escape through breathing holes
into the water (in spite of being mornally wounded in many cases). He concluded
Lhat. the main socioeconomic effects on Eskimo life were greater hunting ef-
fect:ventass, a reduction in cooperative hunting, and a loss of technological and
economic autonomy through an increasing dependence on unstable Canadian
trading networks.

Wher?ver introduced in native South America, the shotgun, and in some
cases the rifle, has quickly replaced the bow and arrow, the blowgun, and the
lance,.the most important traditional Indian hunting implements, As’ eatly as
the middle of the 18th century, Indians of the Guyanas traveled to Georgetown
and Am_goustora (today, Ciudad Bolivar) to trade with the British and Dutch
toc acquire arquebuses and muskets, a pattern manifested in most other parts
of South America {c¢f. Harner, 1968a for an account of the Peruvian-Ecuadorian
grea). Today shotguns or rifles are found in most contacted villages and it is
mcreasir_xgly difficult to encounter Indian communities still completely reliant
on traditional hunting implements. The obvicus reason for its widespread ac-
ceptance, which is echoed in most ethnographic accounts that touch on the
subject, is simply that the shotgun is greatly superior to indigenous imple-
ments for killing game. In his account of Amazonian Munduruci Indians,
Murphy (1960: 55) cogently explains why this is so:

The mcrease_d use of firearms is highly significant in this regard. Even a ball from 2
muzzle-loading shotgun has a greater range and velocity than an arrow, The lower
power of thg arrow is especially noticeable at longer distances, for its !a'rge surface
area causes it 1o be considerably slowed by air {riction. Besides, the bullet has
greater stopping power. This is important, for the wild pig and tlapi: frequently
run for hours.with two or three arrows in their bodies, In the village of Cabrua
the men owning firearms frequently hunted alone while those using bows and’
arrows depended on their companions for added firepower and the opportunity
to mount ambushes from which the unimals could be shot at close range.
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‘Most anthropologists who have studied hunting in tropical America im-
 agree with the above statement (e g., Gillin, 1936; Holmberg, 1954,
e, 1970; Nietschmann, 1973, 1978; Lizot, personal communication;
srman, 1978; Good, 1978). However, in his recent attempt to explain
onian food taboos, Ross (1978) maintained that traditional neotropical
ting technology (ie., the Achuara Jivaro bow and arrow) is superior to the
in in killing several kinds of game. He notes, “It is ctear that shotguns have
ced the efficiency with which certain important animals — in particular,
errestrial quadrupeds [i.e., deer, capybara, and tapir]® — can be killed”
. 1978: 12), and “Monkeys have presented a different kind of problem;
.are frequently beyond the effective range of the shoigun, and it is not
amon for two or three animals to escape for every one that is eventually
ht” Ross stands nearly alone in this belief. He cites no comparative rates
ing efficiencies for either weapon, and bases his claims on the qualitative
sments of others and, presumably, those of his own field experience among
jivaro. Furthermore, he ignores the observations of other neotropical eth-
graphers who have arrived at precisely the opposite conclusion. Three reviewers
Ross’s article (Beckerman, 1978; Good, 1978; Nietschmann, 1978), all of
m have recently studied hunting in tropical America, disagree with his
ion. Nevertheless, in his reply to them, Ross (1978: 30) maintains, “1 do
incidentally, say that shotguns can never kill large game, but that these
cies are hard to kill and apparently more easily killed by traditional specialized

Yows™ (Ross, 1978: 30).
: The primary aim of this paper is to present the results of a controlled

parison of the efficiencies of the shotgun and the bow and arrow in neotropical
~forest hunting among the Ye’kwana and Yznomamo Indians of Amazonas
rnezuela. A second aim is 1o assess the socioeconomic Consequences of the

oduction of the shotgun on hunting technology and the impact of the shotgun
o1 local animal poputations.

THE SETTING

Research among the Ye'kwana and Yznomamé Indians took place be-
“-tween March 1975 and June 1976. The Ye'kwana village of Toki was chosen
- because it contained a resident population of Ygnomamo, thereby permitting a
- study of intercultural relations and a comparison of different economic adapta-

fions to an jdentical environment, The Padamo River Basin where Toki is located
L

- aAcmrdi.ng to Ross, the main impetus for the Achuara Jivaro to irade for shotguns was tce
: ?ttain technological parity with other jivaroan groups who were effectively using shotguns
in warfare. 1t is odd that Rews says a shotgun is more effective against humans who are
larger (50-60 kg) than the capybara {40 kg or the vanous species of the devr genus Mazama
(3045 kg).
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is a border area separating the easternmost extent of the Ye’kwan ion
and the westernmost Ygnomamoé population. The village contains 736 P;S;Iv:hon
35 Ygnomamd (half of whom live within the village in a single dwelling withana'
othtj.‘r‘ half living in another dwelling 15 minutes downstream from Toki) andthe
addltfonal 16 ¥Ygnomamd who live in Ye'kwana houses,largely as a result of i o
marriage. Relations between the Ye'kwana and Yanomamé have not all;ter-
been as peaceful as they are today. Warfare between the two societies has beay!
rep’orted as far back as 1837 (Schomburgk, 1840). In the late 1930s sev ol
Ye’kwana villages in the headwaters of the Caura, Ventuari, and Padamo ri\(:ml
bfmded together, purchased shotguns, and destroyed a number of Yanoma er'?
villages that had been raiding them for years. Since that time relations gave b:;o
?e‘aceful, and a number of Ygnomamd villages, particularly in the Padamo hawn
joined Ye’kwana villages or moved nearby in order to take advantage of Ye’k’l.‘vane
trade goods by purchasing ihem with labor or goods of their own rnam.lfacturea
Exf:ept for strictly economic exchanges, little interaction occurs between the.
Ye .kwana and the Yanomamé of Toki; for the most part the two cultures a

socially and economically independent of each other. N

/

YE'KWANA AND Yz,\NOMAMf) HUNTING TECHNOLOGY

_ The j}(e’kwana and Yanomamd have a large number of weapons at their
disposal v\fxth which they kill animals of the hunt. Aside from shotguns and
bows, which are primarily all-purpose weapons, they employ a number of
secondary and specialized weapons such as blowguns, machetes, lances, dogs
smoke, axes, makeshift clubs, traps, and eve?‘flTEIrrS bare hand;." efc;re th‘.:r

advent of the shotgun, the blowgun was the primary Yekwana hunting weapon.+” |

Today it is use_d only by boys to hunt birds that abound in the secondary
Y fgrest surrounding .Toki: Formerly the darts were tipped with a very potent
kind of curare cbtained in trade from the neighboring Piaroa Indians. Curiousiy,
some Ygnomamd of the Upper Orinoco have shown an interest in the blowgun,
and the Ye'kwana irade a small number to them each year. In pre-shotgun days
some Ye'kwana also hunted with a bow, which was much smaller than the
Ygnomamé bow. Upon contact with the expanding Yanomamé population in
the i9t‘h century the Ye'kwana began to trade for the Yanomamé bow, giving
up their own. Today, they are able to fabricate the bow as expert]y’as the
Y gnomame.
Lances are used by both societies mainly for hunting white-lipped peccaries
and by the Ye'kwana alone for killing game which has been flushed into a river
toward lancers waiting in canoes. Tridents are used by the Ye'kwana solely for

M . .
The forest tortoise {Testudo sc i5 &
' $ sclupta; is alw ays taken by hand. Als o fawns were G t
oy hand and strangled during my fieldwers, ' b, 10 fawns sere couh
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caimans from canoes. The remaining weapons are used when: (1) an
al is wounded, (2) an animal is hidden in a hole or the bole of a tree, (3)
il can be confidently made without the use of a primary weapon, 01 {4) when
% is low on ammunition. Nevertheless, 91% of all Ye’kwana kills and 94% of
i Yanomamd kills were made with the shotgun and bow, respectively. Below
description of the technical qualities of the shotgun and bow in relation to

ting.

Shotgun

* In the late 1950s and the early 1960s the Ye'kwana of Tokj began to )

“feceive a steady supply of shotguns and ammunition from missionaries, criollo s s

¥ ~tfaders, and govem‘fnent agents (predominantly members of the Comisién de ok |
Limites, who employed Ye'kwana to map border areas). According to historical |

,-_--;s:ﬁ_:_uces (Civrieux, 1970) the Ye'kwana first obtained muskets and arquebuses ‘/} [qﬂ\‘l .

't Angoustora and Georgetown from the Dutch and British in their wide-ranging
“trading expeditions. The supply sharply increased in the late 1930s when the ) rw!*W?

Ye'kwana acquired a large number of shotguns in order to defeat a group of WM .
Yanomamd in several alied villages, who had been raiding them for years. But
“oly for the last 10 years have all members of the village had shotguns and a

‘more or less reliable supply of ammunition. Therefore, most men over 25

-years of age grew up using the blowgun or bow in hunting. In contrast, none of
~the Yanomamé of Toki, except for those who live in Ye’kwana households, own
- shotguns; moreover, they are rarely able to borrow them from the Ye'kwana. In
F - fact, only four or five shotguns are owned in the other seven Ygnomamd villages
-of the lower Padamo.

" The shotguns are typically 16-gauge, breechdoading, single shot, and full
_choke. One Ye'kwana owns a 27.caliber rifle and 16-gauge double barrel shotgun,
"while another owns & 20-gauge shotgun. The guns are generally such North

American and Canadian makes as Winchester, Remington, and Savage; only 2

fow are made in Brazil. Most are at least second or third hand and are rusted and
_wora, with faulty ejectors and triggers. Nevertheless, the Ye'kwana take good
re of their weapons, which is difficult in a humid and rainy climate with a lack
cleaning kits, and they are adept at repairing womn ejectors and firing pins

1
}

with pieces of scrap steel.

Cartridges, shot, powder, and primers are 0
are purchased in small Venezuelan towns three or
QOrinoco River from Toki. Cartridges are used as many times as possible. Since

0 a - z’/l '
btained from missionarnes or i
four day’s journey on the |

cardboard cartridges tend to swell and deteriorate due to the constantly high
humidity, plastic cartridges are much preferred. When cartridges swell so much
that they cannot fit the chamber, they are left out in the sun to shrink.

The smallest shot used, and the most common load by far, is #4 shot.
This all-purpose shot is heavy enough to kill medium-sized terrestrial animals
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such as pacas and peccaries, and has a pattern broad enou i i i
Heavier shot, such as double-aught (buckshot) or rifled siug;s,t; #ﬁiﬁ:&r gs.
hunters for tapirs, deer, and capybaras. Although the Yekwana prefer wh'y
powder since it is much more powerful, they are rarely able to purchase it a“:
f'nust rely mainly on black powder. The Ye'kwana never purchase wadc’linn-
instead, they make their own from bark shavings of one of several species gf
palm (Euterpe olearcea and Jessenia sp.). Cultivated unspun cotton is employeq
to cap the top of cariridges to prevent the shot from spilling out. v
When reloading cartridges, the Ye'kwana use about two-thirds to three
quarters of the standard amount of powder and shot (according to the measurin :
cups'm my shotgun cartridge reloading kit). Whenever [ used a reloaded ‘)(e‘szmg
cartridge, I found that it had little “kick,” but the shot seemed to have norm;
range. When I asked why they used so little powder and shot, I was told that
they were afraid of exploding the breech and, besides, enough was put in to kill
whaz-ever was being hunted. This conservative practice is understandable in
relation to the scarcity and high prices {relatively and absolutely) of cartridge
components and the poor conditions of most shotguns, - ’

Bow and Arrow

The Yanomamo bow and arrow is the common self bow (or si

of the D type (cf. Hamilton, 1972, for a classification of bows)( ulesjlr%r;lenl;::)?
all New World tropical forest peoples. The bow is from 1.9 to 2.2 m jong and $
to 8 cm m circumference. It is made from one solid piece of wood from one of
t\\f&) species of palm, Guiliema gasipaes (or peath palm) or Jessenia policarpa
fvﬂh the former greatly preferred. The stave is slightly ovoid in cross section anci
it tapers gently to a circumference of 0.8 ¢cm at each nock. Arrow shafts are
about 2.2 m long, 1.8 cm in circumference, and weigh 70 to 77 g. The shafts are
mafle from the hollow flowering stem of the cultivated arrowcane plant, Gynerium
sagirtatum. The fletching is composed of two feathers which are s!;"ghtly bent
along the axis of the shaft so the arrow will spin in flight. The feathers are taken
only from rrxembers of the Cracidae family, especially the crested or helmeted
currasow. Finally, the bowstring is made from the culiivated bromeliad, Annas
carmargo paraguasense, or bast from the trumpet wood, Cecropia m,etensis-

. There are three basic types of arrow points. A broad but thin lanceolate
point is carved from a species of bamboo (Guasdua latifolia) and is used against
large game. It is 10-15 ¢m long and 2-2.5 cm wide at its widest point. It is attached
to the arrow by inserting it into the hole at the top of the shafi. about 2 cm
df':ep., an.d then tightly binding the outside of the shaft with cc;t:on thread.
Binding in this way prevents the point from being forced further into the shaft
'when something hard is struck, and splitting the shaft. The harpoon point, which
is used to kill birds and small terrestrial game, is fashioned by attaching a for’cshafh
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'f;om a hardwood bush (Sorocea guyanensis), into the main shaft’s cavity
Ethen attaching a thin, slightly curved piece of monkey fibula to the end of
vreshaft. One end of the fibula serves as the penetrating point while the
end becomes a barb. This bone point is attached to the foreshaft with
+ thread coated with the latex of the balata tree {(Mimusops bidentada).
the arrow shaft for this point is slightly shorter and narrower than those
for other points. A poisoned arrow point is used against monkeys and
(and occasionally against humans). It is made from a narrow palm sliver
 ¢m long which is coated with curare.’ This point is notched around its
ference about every centimeter so that when it strikes an animal it will
off inside, allowing the poison to work. The point is particularly effective
sloths and monkeys because if these animals are shot with a shotgun or
2 different arrow point, they will remain suspended in a tree even while
- however, since curare is a powerful musle relaxant, with a poisoned point
| ~he animals fall to the ground in 5 to 10 minutes. Finally, the Yanomamd oc-
Tw‘-""_'na!ly fabricate a multipronged point that is used to stun birds. It is usuzally
de on the spot while hunting, and is simply a bush that has been cut where
veral branches diverge from a main stem.
While hunting, 2 Ygnomamo commonly carries three arrows armed with
he three main types of points. Around his neck he suspends 2 bamboo quiver
@:d with a dozen or more spare arrow points, thread, latex, and agouti-tooth
ols. Since nearly every time an arow is fired, at least the point is damaged,
3m archer uses this tool kit and spare parts {0 sharpen dull points, replace broken
vints, or repair broken arrow shafts.
. Before going on with a technical comparison of the shotgun and the bow,
ould be instructive to note the comments made by Pope (1923) and Hamilton
§ "°11972) on a bow very similar to the one used by the Ygnomamd. Despite its
4 ubiquity in the New and Old World tropics it has a number of drawbacks when

&

compared to bows and arrows used by native hunters in other parts of the world.
According to Hamilton, the most efficient bows have a bow-length: draw ratio ®
f 2.2:1, but the bow : draw ratio of the Ygnomamd bow is about 3.3:1. Although
uite strong, the palm wood used in bow manufacture recoils sluggishly and
evenly, factors which Pope regards as critical for evaluating bow effective-
§ ~ness. Hamilton points out that an arrow of only 1.25 0z (35 g) is capable of
‘killing any North American animal, yvet Yanomamg arrows weigh 70-77 g.
Finally, of the 33 bows tested by Pope for the ability to cast arrows, the type of
“Bow used by the Ygnomamé ranked 32nd, at 90 m. An immediate question

l *Yynomamé curare is made from Strychnos peckii and Strychmos sp. For 2 detailed deserip-

‘lion of its preparation, see Lizot {1972).
#4 the actual distance the arrow is pulled bac
the grip” (Hamilton, 1972: 26).

% wm the bow measured tfrom the front of
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arjses‘: I.f the self D bow is so poor in comparison to other bows around the world

why 1_s it so common in tropical forest environments? A possible answer to thi’
. question is given by Evans and Meggers in a personal communication to Han‘lilton’s
monograph. From their observations of the Waiwai of British Guiana, they nots
'that large and heavy arrows are less likely to-be deflected by den’se tro ica‘i
veg\?taﬁon. Indeed, this is one of the reasons that the Ye’kwana gave to m: fo
i their adoption of the larger Ygnomamé bow. They also added that the ngomam;
Larow hits animals harder because it is heavier. Therefore, a long and heavy

\ﬁf* arrow shot with a sluggish bow at animals at close range in a dense forest may be

T a most efficient weapon.

TECHNICAL COMPARISON OF THE SHOTGUN, THE BOW, AND
THE BLOWGUN

Below, the bow. the shotgun, and the blowgun are compared in relation to
a number of variables that are crucial in evaluating their performance in killin
game. The variables are range, force of impact, maneuverability, and obtrusi'urenessg
Even though thus far [ have not commented extensively on the blowgun, and d{;
nqt compate its hunting efficiency to the bow and the shotgun, I inclu,de it in
this section because second to the bow, it is the most commonly u,sed Amazonian

./ hunting implement.

In order to compare the ranges of the shotgun, the bow, and the blowgun
I assembied a group of the best Ye’kwana and Yanomamé hunters and asked,
em 1o participate in an experiment. I instructed a boy to move away from
the group carrying a tape-measure and requested the hunters to tell him to stop
when he reached the maximum distance for killing large birds and monkeys
;nsidlzg;a:c;ﬁ;.stnads with the shotgun, bow, and blowgun. The results are
. Before proceeding with further comparison, it must be noted that the
maximum effective range for each weapon is seldom realized while hunting due
to dense forest vegetation. Generally, it is difficult to get off a clear shot, regardless
of the weapon, beyond 15-20 m. ’

. The‘ range of the blowgun remains the same for birds and terrestrial
a@als since all that is required of the needle-sharp dart is that it pierce the
a:-mnal’s flesh. However, the ranges for the shotgun and the bow change sig-
nificantly according to the animal: the range of the shotgun for large game is
58% of its range for birds and monkeys while the range of the bow for large
game is 82% of that for small game. Overall, the shotgun has an 18 m advantage
over the bow for birds but only a 4 m advantage for large terrestrial animals.
ance the shotgun is basically a fowling piece, it is no surprise that its range for
birds is much greater than that of the bow. The enormous spread of pellets
makes arboreal animals easy largets, since just one pellet of the smaliest shot
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Table I. Maximum Distance for Killing Large Birds and Mon-
keys and Large Terrestriads with the Shotgun, the Bow, and

the Blowgun
Weapon Large birds and monkeys  Large terrestriads
Blowgun? 17m iTm
Arrowd 25 m 2lm
Shotgun 43 m 25 m¢

aStirling (1938) claims that the maximum range for the Jivaro
blowgun is 42 yards (38.4 m). In addition, he says the
length of the blowgun determines the range of the dart;
some Jivaro blowguns are 4.6 m long while the Ye'kwana's
are only between 3 and 3.7 m. For the Ye'kwana, Baran-
diaran (1962) notes the range is between 20 and 50 m;and
Harner (1968a) and Vickers (1976) say the range of the
Jivaro and Siona-Secoya blowguns are 31 and 25 m respec-
tively. Although these estimates are greater than my experi-
mental results, | am concerned with maximum effective
range, .., the greatest distance at which one will risk taking
a shot.

bHolmberg {1950) writes that the maximum effective shooi-
ing range for the Siricno bow, which is nearly identical to the
Yanomamd bow, is 28 m.

CWith a rifled slug, 1he range for large terrestriads is 37 m.

psed (#4) is often sufficient to kill a bird. The greater range decrease from birds
“ifo large terrestrial animals is probably due to the same factor: at distances the
_éhcrt pattern is so diffuse that too few peliets strike the animal to bring it
down. It is difficult to explain why the range of an arrow does not change
greatly between large and small animals, but perhaps it is because an arrow is
g large and unitary projectile and its force of impact over distance is more
¢ constant.
¥ At short range the impact of a shotgun blast is much greater than that
§ “of an arrow. A ianceolate bamboo arrow point cannot penetrate bone, except,
| - perhaps, at point-blank range. if a large animal is hit in the skull, ribs, hips, or
my other bone near the surface of the skin, the arrow wiil shatter, glance off,
of be shaken loose by the animal which will flee with only a slight wound.
But the impact of buckshot (double-aught) or rifled slugs is devastating to
any animal. These loads can easily shatter the skull of a white-lipped peccary
or a tapir at a range of 35 m or more.” For birds, the impact of a harpoon
amow is probably greater than that of shotgun pellets due to its heavier weight.

"The deadliness of cven the smallest shot (#4) used by the Ye'kwana against the largest
South American amimal was made clear to me in the field. Julio, the headman of Toki,
QUShed a young tapir {173 kg) into the Padamo River where Enrigue and | were waiting
in a canoe. We paddled the cance to within about 9 m of the swimming tapir and Enrique
hit it squarely in the neck. The amimal immediately sank, mortally wounded, and we
tecovered it an hour iater when it resurfaced.
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There are subtle differences between weapons which importantly affect

hunting success. When hunting with a bow, a Ygnomamd or Ye’kwana cap

-carry a maximum of only four arrows and their great length makes it dif ficult
to maneuver through the forest. Shotguns are much more maneuverable g
one can mnry as many cartridges as he owns, The blowgun falls somewh -
Petwee:f, for it is as unwieldy as the bow but as many as 50 darts may be carrf rg
in a quiver. Carrying a large number of projectiles is important when hunt'e
coveted game such as peccaries and monkeys which tend to travel in large b o
A bow hunter is limited to a maximum of four shots at such game B bands.
- Beca.use darts and a::rows are essentially silent, they are much less obtrusive
an a no:‘sy shotgun. With darts or arrows one may pick off several animal
w1.thout fn,ghten.ing the rest or have the opportunity to shoot again if he sh:)n;l;
miss the first time. Again, this is important when hunting monkeys or bird
which tend to .aggregate in fruiting trees.® The blast of a shotgun will usualilS
:lc;aézermr:;)lst animals within earshot, which is one of the reasons why the Ye’kwanlal
" game only when they.have failed to find traces of large game: they
o notF wa:;.]t tOShscare large game with the report of their guns®
inally, shotguns are superior in hitting animals on the move and striki
zem t.hmifgh dense um.iergrowth. When aiming at a moving target, the i?cf:g%
Ieg pr?]ectﬂe, the more difficult the target becomes to hit. According to Dalrymple
ge co’le iisﬂ), the pellets from a 16-gauge shotgun travel 1000 feet (353 m) per
nd while a i.nod'em arrow travels only between 124 and 183 feet (45-66 m)
per second. Projectile speed is important for stationary targets as weli. Tayloz'
(1956) notlﬁs that a deer can jump at the sound of a bow string, thereby dodgin
thf: arrow.” A bow hunter will not even try to shoot at a muvin:g bird or monkeff
with an arrow because there is very little chance of hitting the animal and a
grefat chance of lf)Sing the arrow. For example, the snowy egret {drdea cocoi) is
; n(;rerme bird difficult to approach as a stationary target. However, the birds
en to ﬁ).( towards the hunter when startled, allowing them to be shot on the
xg‘; sD;l)z:ng my study, 23 were killed with shotguns but none with bows and
go so.mu;ﬁ :;rtui, haqas, and br.:mches easily deflect the path of an arrow or
cart so much ! ;y wﬁl not be risked unless the hunter is sure of a clear shot.
. A quence, t. e animal may escape as the hunter tries to position himself
or a better shot. With a shotgun, a hunter often takes the risk of having a few

of his pellets deflected b ; . :
their target. y obstructions, knowing that some are likely to reach

8Butt-Colson (1973) describes h ; -ai i i
ggo_ckdq;'rbirds Toastne m fives u(;;gabiza\:rg:uifs. two Akawaio hunters picked off an entir¢
caxlls bc: hlg:.:; té)islinh:::\:i jus; how_much a shotgun blast alerts animats. Along the river a blast
Gan be heard distinet Y, klillt famtly,_for about 2 km, inside the forest it is difficult 10
s e DIaSt 0 lan a kilometer distant due to the muffling effects of dense vegetation.
The m;nwarfu o(ex_}‘)jﬂm?cd to me tha.t one of the reasens why a shotgun 1s superior to 2
bos ne e (aside from its supen_or killing power} is that one can dodge an arrow but
er a shotgun blast. Ygnomamo chifdren participate in mock arrow fights {with blunted
arrous) which have the primary alm of waching them 1o dodge srrows, m""‘ it

1R

‘Efiencies of each
Stec o and meaningful comparison, all variables which could theoretically
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METHODS

.In order to compare the efficiencies of the shotgun and the bow as hunting
ons, two major sources of data are required. First, one must sample the
s amount of game taken by Ye’kwana and Ygnomamd hunters and record

the game was taken. Second, the amount of time spent hunting must be
sted for each hunter. By combining these two sets of data as a ratio of
ut to input (kilograms of game per hour of hunting) the comparative ef-

weapon can be evaluated. However, 1n order to make an ac-

fuence hunting efficiency must be controlied. Following is a description of
. -methods used to collect the data, the controls inherent in the field situa-
on, and those which had to be statistically manipulated.

.. Coliecting data on hunting production, or output, was quite simple and
yoyable. Once or twice daily 1 made a circuit through the Ye’kwana and
anomamd sections of the village of Toki and then through the Ygnomamo
llage of Toropo-teri, stopping at each hearth and inquiring if any game had
eon brought in that day. Sampling usually occurred late in the afternoon
when hunters most often return home. i a hunter made a kiff, 1 noted the
following information: (1) hunter’s name, (2) date of kill, (3) species and
eight of animal, (4) hunting method (bow, shotgun, club, etc.), and (5) loca-
n of kill. Any errors in sampling were probably in the direction of under-
éitimation (especially for the Ye'kwana) because occasionally when I would
nake an inquiry, such as when 1 would see a woman gutting a currasow out-
ide of the house, I would be told by the hunter disgustedly that he had killed /
othing. | soon found out that “nothing” often meant that only a few birds®
r small monkeys were taken. “Something,” on the other hand, meant the
killing of an animal the size of a paca (8.5 kg) or larger. Ye’kwana and Ygnomamé

*f;h'unters enjoy talking about successful hunting, vividly describing the details
"“of the chase, often giving me more information t

“ hunters were reticent in giving information was immediately after they returned o

__'_;_:_lfrom the hunt. After a successful hunt, both Ye'kwana and Ygnomamo hunters
immediately go to their hammocks and, with little conversation, tobacco and/or

“food is given to them by their wives. Members of both societies consider it

inappropriate to speak to a hunter on such occasions; accordingly, I learned to

feturmn later to get the information 1 needed. Once they were habituated to my
constant queries and realized my scientific interest,!! sampling became quite

easy. Children would often run to my house to say that so-and-so had just , -

1 . . . . .
'In the beginning the Indians thought my interest stemmed from a desire to recewve a
portion of the kill. At first I had to impetitely, fefuse otfers of meat at such times 10

?;;-demunstrate that my interest was purely a@ [hey quickly got the pointand { was
later able 10 sccept gifts of meat without seemmimg o be begging. And whenever Dralled a

U diatoat ated 10 dee 2y T cUsiomiarny Tles

large animn..

han I wished. The only times &~



*killed an animal and that I had better hur i
: . Ty with my scales so that [ ¢
the angn:l befo;e it was fully butchered and disiributed to the village o weigh
atz on hunting input were obtained through the behavioral : o
. - b :
technique called instantaneous scan sampling, a method widely use:i) bs;r;:it:::,

fsil

and used in ethnographic research by Erasmus {1955) in his study of time allo¢a.

this method came from reading Johnson’s descripti i
personally discussing with him its strengths and wc:;itr::slle(; 779) of it and then
o .The method consists of making random observations of the activitie
u}dmduals at pre.detennined times of the day. When an individual is encountes (:1f
his or her behavior is noted at the moment of observation. After a sufﬁcier:l ,
large nomber of observations are made through the course of a year tr“ '
budge.ts can be calculated. For example, if an individual is observed a u;t ;me
300 times, of which he was observed to hunt 30 times, then one would cal al o
that 10% of that individual’s time was spent hunting. Furthermore, if one 12: .
that, on the average, all members of a population rise at 6:00 a!.m and : ‘:’5
bed at 8:00 pm. (or are awake 840 minutes per day), thenitisa s'm-lpie n;gattea
to calcula_tef the average number of minutes per day spent hunting {(or on anr
ot.gzr activity or intefest) by multiplying the fraction of time spent huntiné
(10%) by Fhe total minutes per day (840). Using this method, one could say
that a particular hunter spent an average of 84 minutes per day hunting.
N .The othelr relevant hunting i{xp_ut behavioral variables are method and
cation. Hunting methods were distinguished as to whether a shotgun or a
bow was us?d and whether the hunt was a day hunt, an expedition h?mt (ie
hunting w.hjci} extended over a period of at least two continuous days) ‘o'r,
any comb1-natmn. Night hunting, practiced only by the Ye'kwana, had to, be
slarrfpled differently, since its occumrence fell outside the scam sar,npling time
limits. It was sampled by participating in a number of night hunts, recording
the amount of time spent in each, and recording all instances of nigi'lt hunting

:jygh\tfehkwana hunter_s_ By knowing the average duration and the frequency of
f nieht unts for ez'ich 1nd1v1dual ould be calculated for this activity.
¢ location variable was used To record the area in which hunting occurred.

; Most hunting was done along named and well known trails, but some hunting
was done near the village or in gardens when fresh tracks we}e encountered. All
trails were visited at least once and the following data were recorded: (I)distz;nce
from the village, (2} travel time, (3) approximate size, (4} length Qf‘time hunted
in ye.ars, and (5) environmental features such as topography, hydrography, and
: dominant plant associations. The relevance of locational date: te the com a,risoﬂ
of shotgun and bow efficiencies is described below "

de T

s

et P

tologists (cf. Altmann, 1974; Dunbar, 1975)
S 1 s ; , and used to some extent i :
ethological studies (e.g., Draper, 1977). Apparenily the method was fustlge:ih::; :

tion in a Mayo village, but it received little attention. My own decision to uge

i'

= in Ye’kwana households, however, will b

#he data on hunting input and output were collected simultaneously over
‘of 216 days, divided into three segments of 76, 62, and 78 days from
1975 to June 1976. These sampling periods were designed to correspond
conal fluctuations in rainfall which greatly affect hunting. Using instan-
‘scan sampling a total of 4,759 behavioral observations were made on
Ye'kwana hunters and 3,257 observations were made on full-time

famd hunters.
in all anthropological field experiments, control is difficult t0 achieve')

f the character of natural human situations. The main element of control
by both Ye'kwana and Yynomamo hunters is an identical environment.
group of hunters lived in separate villages some distance from each other,
ight argue that variations in hunting productivity ar¢ at least partially
able in terms of game abundance in each area, as related to ecological factors
ferent histories of exploitation. Fortunately, this problem is overcome in
mposite Ye’kwana-Ygnomamd sertlement of Toki. Nevertheless, there
“aumber of controls that must be statistically manipulated in order to make
curate comparison. First, and most importantly, all Ye’kwana night hunting
‘e excluded, even though night hunting is the most productive hunting
od (Hames, 1978), because the Yanomamé never hunt at night.'* Also,

» are 2 number of hunting areas which the Yanomamd cannot exploit but
the Ye’kwana exploit regularly due t The possession of outboard motors
allow them to travel into areas which are rarely hunted and therefore
in game. By knowing jocational data on hunting input and output
bed above), game taken and hunting time spent in areas not accessible
gnomamd hunters can be systematically exciuded from consideration.
ally, Ye'kwana and Ygnomamo differ in hunting methods. By and large the

reowana are riverine hunters who tend to exploit gallery and igapo™® forest

.!'):itats which occur along the margins of large rivers. The Yanomamd are deep

_rést hunters who search for game in the ferrz firme habitat, an area of forest
vering an estimated 95% of Amazonia (Meggers, 1973). Although both groups
exploit both habitats, each has a preference; but because the riverine habitat
vers such a smaliarea, the Ye'kwana hunt more often in terra firme. Locational
¢a collected in the field also allow me to control for this factor.

The Ygnomamd do not hunt at night because thecad]amps and because they fear

bore, nocturnal demanic beings who attack humans. Acculturated Yznomamé who live
unt at night, but only in the company of Ye’kwana.
iver levees which is inundated for 1%

-®Jpapé is an area of forest located behind natural r
on. [ts plant association

to 3 months per year during the heavicst parts of the rainy seas
differs from ferra firme of high forest, which is never flooded.
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RESULTS

Differences in Animal Species Taken by Ye'kwana and Ygnomamé
Hunters

A survey of all Ye'kwana and Ygnomamd animatl kills shows a wide dives.
gence in the number and kinds of animals, which is largely a function of dif.

ferences in technology and method, and partially a function of hunting focus.

Table 1 is a list of all animals killed by Ye’kwana and Ygnomamé hunters during
my 216 day game capture survey. The list includes the name of each species,
its average weight, total number killed, and the total weight of each species
killed by Ye'kwana and by Yznomamo hunters. Table Iil summarizes the in-
formation in Table Il in terms of the number of each type of animal killed, the
total weight, and its rank order. Although there are sharp differences as to which
animals are most important in each hunting economy, there aze also a number of
similarities. Three large terrestrial animals (white-lipped peccaries, tapirs, and
giant anteaters) comprise 58% of animals killed by weight for the Yznomamo,
but only 18% of the total number of animals killed. For the Ye’kwana, three
species (spectacled caimans, whitedipped peccaries, and tapirs) comprise 45%
of animals killed by weight, but only 16% of the total number of animals kifled.
It is evident, then, that both cultures depend on very few animal species for the
bulk of hunting production, and the number of these species killed is quite small
in relation to the total number of animals killed. If we order animals by type
instead of species, slightly different results are obtained. The top three animal
types killed by the Ye’kwana (reptiles, peccaries, and birds) inake up 61% of
all animals killed by weight and 74% of the total number of animals killed. For
the Yanomamo, three animal types (peccaries, tapirs, and edentates) make
up 81% of all animals killed by weight and 37% of the total number of animals
killed. Two of the top four animals (tapirs and peccaries) killed by both societies
are the same.

The fact that the caiman is the most important game animal killed by
the Ye’kwana, comprising 30% by weight of animal species killed, but only 2%
of Yanomamé kills, can be explained by differences in hunting method and
technology. Caimans are very rare in the immediate environs of Toki (the
closest kills were made 9.4 km away at the river-lake of Sedukurauwd) and
are best hunted at night when they feed actively. The possession of outboard
motors and headlamps allows the Ye'kwana to exploit caimans successfully
while, conversely, the Yganomamé lack of such technology is reflected in the
relative unimportance of caimans in their hunting production. Another factor
is the Ye’kwana’s preference for hunting from cances along the river, a method
rarely employed by the Ygnomamé. The giant anteater is the third most im-
portant animal hunted by the Ygnomamo, comprising 10% by weight of all
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s killed, while comprising only 2% by weight of all Ye'kwana kills. Its
jI importance in the Ye’kwana economy is due to a blanket prohibition
ts consumption. Only two were taken by the Ye'kwana during my study,
of which was killed in the forest when a Ye’kwana’s hunting dogs would
ve it alone. Its carcass was later retrieved by the Yynomamd who have
faboo on its consumption. The other anteater was killed by a Ye'’kwana for
two Yjnomamd wives but since he is Ye'kwana, he did not consume any

The most significant difference between the kills of the two groups of
ters as relatzd to shotgun and bow use is the larger number of arboreal and
ant animals killed by the Ye’kwana in comparison to the Yanomamg. This
%ﬂd‘ference is due mainly to the superiority of the shotgun over the bow and
anow. Ross (1978: 12-13) implies that a poisoned dart or arrow is superior to
£ shotgun for killing monkeys and sloths because once these animals are killed

—qxrare-covered projectile, thev will reIease their grip and fall to the ground in
bout 5 to 10 minutes. | would agree that once a sloth or monkey has been shot
_‘th an arrow or dart, these implements are without doubt supenor to the
shotgun, but as is well known, killing animals is the primary “difficulty in ' hunting,
while retrieval is most commonly secondary. In order to test Ross’s generaliza-
tion, one must inspect the data in Table V. The data in Tables II, III, and IV
monstrate differences in animals killed as a result of the combined effects of
“technology, method, and hunting focus, which, as mentioned previously, differ
sgnificantly between the two populations. The data in Table V included only
ose animals killed during day hunts and in hunting zones which are traveled
;f“:to on foot or in paddled canoe. Therefore, nearly all factors which could possibly
mﬂuence hunting success, except for differences in the shotgun and the bow,
- are controlled. The clear superiority of the shotgun for killing birds and arboreal
mammals is revealed in Table V. Ye'kwana hunters killed 171 birds (292 kg), 30
* monkeys (138 kg), and three sloths and three collared anteaters'® (35 kg) fora
_f total of 465 kg of arboreal and volant game; the Ygnomamg, on the other hand,
~ killed 36 birds (64 kg), 20 monkeys (72 kg), and five collared anteaters and one
sloth (32.6 kg), for atotal of 169.6 kg. The superiority of the shotgun over the bow
. is even more impressive when one realizes that the Yanomam¢ expended 2,451
houss during the sampling period to make the above-mentioned kills in nearby
hunting zones compared 10 only 1,202 (Tables VI and VII) for the Ye'kwana.
(Of course, other animals were taken in nearby hunting zones and they are
indicated in Table V.)

14 . . v .
Collared anteaters (tamanduzss aze - luded here because they are chiefly arboreal in habit.




Table I, Ye'kwana and Yynomamié Hunting Kills@

Avg. weight,

Number taken

Total weight (kg)

Commaon nume Scientific name kg Ye'k.  Ygno. Ye'k. Yano,
BIRDS AVES

ARDEIDAL

White-necked heron Ardea cocoi 2.27 5 0 11.35 0

Heron Ahinga ahinga 1.55 6 1 9.30 1.55

Egret Casmerodius atbus 1.59 23 0 36.57 0
CRACIDAE

Mutum Nothocrax urumutum .82 4 0 7.28 o

Green-bucked guan Penelope granti 1.45 45 10 65.25 14.50

White-headed piping Pepile cumanensis 1.55 52 2 80.60 310

guan

Rlack currasow Pauxi pauxi 3.86 94 15 362.84 §57.90

Crestless currasow Mitu tomentosa 2.45 21 2 51.54 490
RHAMPHASTIDAE

Toucan Rhamphastos sulfuratus 1.59 1 0 1.59 0

White-throated toucan  Rhamphastos fucanus 0.8 47 7 37.60 56
PSITTACIDAL

Scurlet macaw Ara macao 1.70 8 0 13.60 0

Mcealy parrot Amazonica farinosa (.55 9 0 4.95 0
TINAMIDAE

Grey tinamou Tinamus a0 1.18 13 0 21.24 0

Great tinamou Tinamus major serratus 0.82 3 0 246 0

Red-legged tinamou Cripturellus noctivagus 0.45 2 1 0.90 0.45

Tinamou Thersticus caudatus 0.45 1 0 045 0
(OTHERS)

Ruddy pigeon Leprolila verreauxi 0.41 4 0 1.64 0

Bokoruma ? 1.82 1 0 1.82 0

Barn owl Tyto alba stricta 0.45 2 2 0.90 0.90

White-tipped dove Columba subvingcea purpureotineia 0.36 4 0 1.44 0

Limpkin Aramus guarauna 0.77 2 0 1.54 G

Marbled wood quait Odonthophorus gujanesis 0.30 1 ] 0.30 0

Pauiweri

Semadi

Crimson-crested

woodpecker
Grey-winged trumpeter
Subtotud R

REPTILES

Black caiman

Spectacied caiman

Boa constriclor

Wata (snake)

Tortoise

Tortoise

Subtotal

FDENTATES

Theee-toed

Nine-banded armadillo

Armadillo

Giant anieater

Sitky anteater

Collared anteater

Subtotal

Phloeoceastes melanolecus

Psophia crepitans

Melanosuchus niger
Caiman selerops {large)
(medium)
(small}
Boa constrictor
imperator
‘)

Podocnemis unifilis
7

Bradypus tridactylus

Dasypus novemcinius

Pridontes giganteus

Myrceophaga tridactyla

Cyclopes didactylus

Tamandua tetradactyla longicua-
data

CAVIOMORPH RODENTS

Agouti
Picure
Paca
Capybura

Subtatal

Dasyprocta aguti lunaris
Dasyprocta fuliginosa
Cuniculus paca
Hydrochoerus hydrochoerus

1.0

13.64
43.64
13.18

Jed
14.55

6.82
1.45
0.95

8.64
5.45
30.00
40.91
0.91
5.00

364
1.36
841
48.18

45 2 45.00 2.00
705 42 76174 90.90
2 0 27.28 0
23 ¢ 1003.72 0
32 0 42176 0
31 1 149.24 3.64
; 2 14.55 29.10
1 2 6.82 13.64
2 3 2.9 4.35
0 5 0 4.75
0z 13 162627  55.48
2 1 17.28 B.64
12 92.65 65.4
2 i 60.00 30,00
2 5 81.82  204.55
1 0 0.91 0
310 1500 65
27 2 26765  373.59
10 20 3640 728
6 5 8.16 6.8
45 3 37845 25.23
10 48.18 0
62 28 47119 104.83
(continued)
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Table 11. Continuved

, Number taken  Total weight (kg)
Avp., weight,

Common name Scientific name kg Ye'k. Ygno. Yek, Ygno.
TAPIRS TAPIRADAE
Tapir Tapirus terrestrius  (large) 227.27 3 1 681.81 227.27
{small) 163.64 0 1 0 163.64
Subtotal 3 2 681.81 390.91
PECCARIES TAYASSUIDAL
White-lipped peccary Tayassu pecari {large) 36.36 18 22 654 799.9
{small) 27.27 2 0 54.54 0
Collared peccary Tayvassu tacaju {large) 17.27 7 9 120.89 155.43
(small) 11.36 0 0 11.36
Subtotal 27 32 829.9]1 966.71
MONKEYS CEBIDAL
Red howler monkey Alouatta seniculus 7.27 11 2 79.97 14.54
Window monkey Callicebus torguatus lugens 1.0 17 0 17.60 0
Saki Pithecia chiropes 1.14 9 2 10.26 2.28
Long-haired spider Ateles belzebuth 9.66 13 1 125.58 9.66
monkey
White monkey Cebus apella fatuellus 4.09 29 13 122.70 5317
Subtotal 79 18 351.41 79.65
! P o R
Og?o?ltesl deer Mezama nemoriaga (latge} 1 0 I3 '3
' (small) 45,00 3 0 135.00 0
Swamp deer Mazama rufina 1,82 3 3 5.46 5.46
Coati Nasua harica U‘ 45 1 i 0.45 0.45
Kinkajou Pothos flavus o . 0'45 1 1 0.45 0.45
Squirrel Hadroscicerus igniventrs 43.64 1 ! 43.64 43.64
Jaguar Panthera onca 518 0 1 0 .18
Ocelot Felis melanarus 797 1 0 7.27 0
Otter Pteroneau brasiliensis ,i..z. -é- 55209 —"—"97.27
Subtotal 7263 1546 5231 2170
Total

4Dat ere de”\lcd from a 2 6"day me lure Study which lOUk plaCe durin ﬂl ¢e sep ate 8t d pe ds ffom
1 ga caj T rng I ar udy FI0Y
ata wi

August, 1975 to June, 1976.




> ?l‘)le 1. Rank Order by Weight of Animals Killed by
¢’kwana and Ygnomamé Hunters During the 216 Day

Sample Petiod
- Percent
Anim Total killed, kg of total
Ye'kwana kills
Caiman
man 1602.00

Whl_te-hpped peccary 690,84 igg
gapu' 681.81 12.8

aca 379.45 7.1
Black currasow 362.84 6.8
Brocker deer 135.00 2.5
Long-haired spider monkey 125.58 2.4
White monkey 122.70 23
Collan:_d peccary 120.59 2.3
Armadillo, nine-banded 103.55 1.9
White-headed piping guan 87.45 1.6
Rgd howler monkey 87.24 1.6
Giant anteater 81.82 1.5
Green-backed guan 65.25 1.2
Swainp deer 61.82 1.2
Giant armadillo 60.00 1.1

Yanolmamé kills

Wh:Fe~1ipped peccary 763.56 37.0
Tgpu 390.91 18.9
(Giant anteater 204.55 9.9
Collarr:ad peccary 166.79 8.1
Agouti 69.16 3:4
Black currasow 57.90 2.8
Armadillo. nine-banded 54.50 26
White monkey 49.08 04
CoHlarad anteater 50:0{) 0'2
Jaguar 43.64 0‘2
Brocket deer 39.09 0.2
Boa constricior 29:10 0.1

.The superiority of the shotgun in killing arboreal and volant game is a
compmed function of its range, projectile spread, and the user’s ability to hit
moving tar'ge'ts. Table I shows that the shotgun has an 18 m advantage gver the
bov.z fqr killing birds and small game. Its greater range is probably related to a
projectile sl?read of 1 m or more in diameter (Dalrymple, 1973) at 30 m. Also
whe:f hunting arboreai game one cannot shorten shooting distance by c-expert’
stalkmg. .In effect, even though a bow hunter can spot game, he must pass by
when it js out of range. While shotgun hunters have no hesit’ancy in doing so
b?w hunters will not even attempt a shot at moving arboreal or volant ame'
E;;aﬂys,hw?ereasharrows can be deflected easily by branches and stems onge cai;

a shotgun through der i i i confi 5
o pﬁﬂmsgwili reachg:}:e m':;[?egetanon with some confidence that at least 2
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Table IV. Rank Order by Class of Animals Killed by Yekwana
and Ygnomamd Hunters During the 216 Day Sampie Period

Number of Percent of
Class animals killed  Total kitled, kg total
Ye'kwana kills
Reptilia 103 1627.72 30.6
Tayassuidae 27 866.27 16.3
Aves 405 762.74 14.4
Tapirdae 3 681.81 12.8
Caviomorphs 63 472.55 3.0
Cebidae 72 365.06 6.9
Edentates 293 281.15 53
Other 12 254.09 4.7
Total 721.3 5311.39 99.9
Yanomamd kills
Tayassuidae 32 930.35 45.1
Tapirdae 2 930.91 18.9
Edentates 26.6 34423 16.7
Caviomorphs 26 99.83 4.8
Other 3 97.27 4.7
Aves 42 90.90 44
Cebidae 18 66.01 3.2
Reptilia 8 44.36 21
Total 162.6 2063.86 99.9

There are several other differences in the number of specific animals
"kwana and Ygnomamo hunters, some of which are significant.
(45 to 3) because these animals are active
3 night (25 of the pacas were killed at night). The Ygnomamé took more
Snteaters and snakes because the Ye'kwana have taboos against eating these
animals ' All other differences in kills are probably a result of chance encounters.
As mentioned above, Ross (1978) has made the surprising claim, in his
xplanation of Amazonian hunting taboos, that the bow is superior to the
shotgun for killing big game such as capybaras, deer, and tapirs. While several
reviewers who commented on the article suggested that this generalization is
manifestly not the case, they gave only anecdotal evidence to the contrary. The
data presented in Table V, as mentioned previously, exclude game taken at night
“ and in distant hunting zones and allow us to test this generalization by comparing

* the total kilograms of such game killed by the Ye’kwana and by the Ygnomamd.

hibit the consumpltien (but not the killing) of giant
and otiers, they ironicaily killed more of these enimals
he Ye'kwena always gave the animals 1o Ygnomama

"% Although the Ye'kwane also pro
anteaters, giant anmadillos, coatls,
than did the Ygnomamé. However, 1
who reside in their houses,




‘I‘able V. Game Taken by Ygnomamé and Ye'kwana Hunters
3 During Day Hunts and in Honting Zones Accessible by Foot

or Paddled Canoe
Number of
Species animalskilled  Total killed, kg
Ye'kwana kills "
Large ungunlates (tapir,
deer, and capybara) 7 620
Peccaries 14 . 443
Birds 1M 292
Monkeys 30 138
Caviomorph rodents 25 125
Edentates 12 101
Other 13 76
Total 272 1795
Yznomamd kills
Peccaries 12 31
Large ungulates (tapir, 2 266
deer, and capybara)
Edentates 25 199
Other 20 108
Caviomorph rodents 29 97
Monkeys 20 72
Birds 36 64
Total 144 1117

Estimated total hours

spent hunting

t/output ratio,
kg game/hr

Game Inpu

captured, kg

Far

zones

Neur

Total

Zones

Total

8.62
3.69
2.87
2.36
2.35
243
2.25
2.08
138
1.26
1.22
1.19
1.07
0.32

2.48

47789
341.1

7259 1928.7
85.9 51.9 137.8

1202.83

884.8
63.2

Ye'kwana hunters killed 620 kg of capybara, deer, and tapir, compared to 266
kg for the Ygnomams. This difference is even more significant when one realizes
that the Yagnomams spent approximately 100% mote time hunting in these zones
(cf. Tables VI and VIiI}. It is safe to say that the shotgun is a superior weapon to
the bow for killing any animal, Possibly Ross was drawn to his conclusion by
the much touted ability of the arrow to penetrate more deeply than shotgun
pellets into animals. But the quality of the hunting weapon is measured by its
ability to kili any animal under a variety of circumstances. As mentioned above,
the lanceolate bamboo point used on Yanomamé arrows will break or glance
off bone near the surface of the skin, but a large shotgun pellet will shatter bone.
A well placed shotgun blast can wound an animal in several places simultaneously
while an arrow can wound in only one place. Table I shows that the shotgun
has a 4 m range advantage for killing large game and, although this distance may
not seem great, it is enough to make for more successful hunting. I could go on
discussing advantages and disadvantages of each weapon, but the proof of the

pudding is the amount of large game taken, and in this respect the shotgun
proves superior.

Table V1. Ye'kwana Hunting Input, Qutput, and Input/Output Ratio During the 216 Day Game Capture Study

ar

1

zones
3318.0

24.1
4.84 kg game/fhr

hunting, min/day

Average time spent

Zones

39.1
near zones = 1.49 kg game/hr

Neug

546.8

134.9

Input/output ratio,

Days in
village

Input/output ratio, far zones

Hunter
Total
Average

Jaime
Julio
Enrigue
Jacobo
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‘fg < " 1978). And, the shotgun, as I will discuss below, is much more effective than T‘m' VIIL !“pu;iu?::f: ,fwf: ‘{1:;‘;’ ';,E{g“;‘j: ‘Si‘f§§g‘§n‘§;§ f;';v{;?; and Ygnomamd
et .the bow. These three examples of modem technology make hunting more
productfvc (in terms of kilograms of game taken per hour of hunting), thereby 7 Tn;‘r::l :i;::;r:z Totszlt)lel:lttmrs Game Inpuggztput
dampening the need to hunt more frequently. unter Weapon min/day hunting captured, kg kg gamefhr
e Variation in hunting input and output among Ye'kwana and Ygnomamg -
: hunters is also a result of social and demographic factors, such that those men Eariquel g;:“’t un ‘558 ;gg ;ggg g'gg
t who have a large number of dependents must hunt more often than those with Eﬁfﬁb Boc:vg 79 183 55.9 031
few dependents to provide with meat.'” Also, young Ygnomamé men providing - Yakawd » Shotgun 28 65 79.5 1.22
bride-service must prove their worthiness for marriage to their bride’s family gﬁ;gg::; g&‘)‘;gun lgg 1(313 6%% gﬁ
by hunting often and successfully (cf. Chagnon, 1969). Married men between :
the ages of 20 and 40 are the main suppliers of meat to their households, Ye'kwana hunter

d¥gnomamb hunter.

In general, although they are stili heads of households, men over the age of 40
do very little hunting because they have sons or sons-inlaw who are required
to contribute the bulk of hunting production. Seeming to be exceptions to the
. generalization that men over 40 produce little meat are the Ye’kwana hunter,
i Julio, and the Yanomamd hunter, Huyashiwi. These men killed more game
!

H

ihis study, the crucial question is, What difference does the shotgun alone )
ake in hunting? In order to compare directly the efficiencies of the two weapons,
| Ye'’kwana input and output from night hunting and hunting in distant zones e
*hat must be reached by motor-powered canoes must be eliminated from the &
s@eomparison. Similarly, all Ygnomamé hunting in distant zones oot usually
unted by the Ye'kwana must also be exciuded. What remains are only those
nes which are reached by paddle canoe or by foot. The columns in Tables
L.and VII entitled “Near zones” and “Far zones” indicate the amount of time
ch Ye'kwana and Yznomamé spent in each of these areas. By combining
ese figures with the amount of game taken in each zone, we find that the
e’kwana gain an inputfoutput ratio of 1.49 kg of game per hour of hunting
-near zomes, while the Yanomams gain only 0.45 kg of game per hour of
‘hunting in near zones. Thus, the shotgun is 231% more efficient than the bow in
- near zones, Table V) reinforces this evidence by showing the input/output
“analysis of three hunters who hunted altemately with the shotgun and the bow.
- The generalization that hunting success usually increases with distance from
. the village is borne out in the input/output ratios for near and far zones, which
- show that the Ye'kwana increase their hunting efficiency infar zones by 225%
“over near zones and the Ygnomamo increase their efficiency by 69% (Tables Vi
and V). The rate of increase by the Yanomamd is much lower because although
- the game in their distant zones may be as plentiful as in Ye’kawana distant
hunting zones, more time must be devoted to travel because the Yanomamd
lack outboard motors for their canoes.
The input/output ratios of Ygnomamé and Ye’kwana hunters are similar
to the ratios I have calculated for the bow-hunting Wayana (La Pointe, 1971)
and the shotgun-hunting Siona-Secoya (Vickers, 1976), both of whom exploit
ecosystems very similar to the Upper Orinoco. The Wayana kill game at a rate of
0.63 kg/hr compared to 0.56 kg/hr for the Ygnomamé. The rate of the Siona-
Secoya, 2.84 kg/hr, compares favorably to 2.48 for the Ye'kwana. It is difficult

than any other Ye’kwana or Ygnomamd husnter, respectively. Julio’s excep-
tionality actually proves the rule because he married late and has 10 dependent
children, none of whom can contribute significanily to the family’s meat pro-
duction. When his step-son, Jose (cf. Table VI), returned to Toki after a long
absence, Jutio sharply curtailed his hunting efforts.

Chagnon has noted that Ygnomamé hunting success “depends as much
on luck as it does on skill” (Chagnon, 1969: 33}, and Siskind (1973) makes a
similar observation on the Sharanahua of Peru. The good fortune of encountering
large ungulates is often unpredictable and decisively influences one’s hunting
production. For example, killing a single adult tapir would account for 67% of
all game by weight for an average Ye'kwana hunter over the 216 day sampling
period and an impressive 120% for a Yanomamd hunter. This factor explains
why Huyashiwi killed more game than any other Ygnomamé despite his age:
he had the good luck to encounter a tapir, But luck influences hunting success
only over the short run (with a sufficiently long sample, cne would expect
luck to be distributed equally among ali hunters) and it is the great variation in
individual hunting skills which ultimately determines hunting success,

The input/output data in Tables VI and VI for hunting efficiency in near,
far, and all hunting zones combined quantitatively demonstrates the difference
that Western technology makes in neotropical forest hunting. Without con-
troiting for hunting location and technology, we find that the Ye’kwana gain
343% or 1.92 more kilograms of game per hour of hunting than the Yanomam3.
It seems safe to say that this difference in hunting efficiency is due entirely to
the shotgun, outboard motor, and headlamp. However, from the point of view

vy

'"This factor is directly analogous to Chayanov's concept of selfexploitation (1966). See
Sahlins (1972} for a discusson in relation to primitive subsistence agriculture.




10 WnUerstana wny ine data on the Wayana and the Siona-Secoya are so cloge
to those on the Ye'kwana and Yanomamd. Nevertheless, the significance of these
comparisons is that the magnitude of difference between the shotgun and the
bow in hunting efficiency may be rather constant throughout Amazonia.

DISCUSSION

The transition from the bow and arrow and other traditional hunting
technology to the shotgun has had a number of important effects on Ye'kwana
life, and on local animal populations. It seems warranted to assume that certain
aspects of Ye'kwana life once resembled those of the Ygnomamd, so that the
Yanomamé may serve as 2 sort of baseline from which to understand these
changes. Basically the shotgun, along with other Western technological devices,

tering Ye’kwana economic life and changing the distribution of certain
game resources, ‘

The most visible and immediate effect of the shotgun on Ye'kwana life
is a decrease in the amount of time spent hunting, Tables VI and VII show that
Ye’kwana hunters spend 59 fewer minutes per day hunting than the Ygnomama.
The obvious explanation for this decrease is the increase in hunting efficiency

@_g@_h};t‘hg shotgui>But, unfortunately for the Ye'kwana, increasing de-
pendence on the shotgun and related hunting equipment causes a loss of tech-
nological autonomy and most probably an overal! increase in time input in other
economic endeavors, Since the Ye'kwana can no longer manufacture their own
weapons of the hunt, they are dependent upon the Venezuelan national economy.
To insure a steady supply of shotguns and ammunition, they must grow cash
crops. This places them in a potentialtly unstable position because if the demand
for their cash crop of manioc farina falls or the supply of firearms diminishes,® i
wiil become increasingly difficult to hunt as they do presently. Due to cash-
cropping, Ye'kwana adult males and females spend an average of 29 and 60
more minutes per day, respectively, on agricultural activities than do their
Ygnomamé counterparts. The increase in labor has been largely assumed by
women since they do most of the garden work traditionally, but it is rather
ironic that in effect they must work harder so that men may purchase firearms
which allow them to hunt more efficiently and therefore less frequently. How-

'"®Current natjonal Venezuelan law prohibits the sale of firearms and their accessories for
hunting by nonaboriginal peoples in Amazonas. In practice, this law has not prevented the
sale of firearms in the area but has merely driven up the prices and put native people
who have come to depend upon them in a precarious economic position. Furthermore,
the chief purchasers of Ye’kwana manijoc, and therefore the means of gaining cash for
firearms, are the numerous Cathotic Salesian Missions in the Upper Orinoco. As [ was
leaving the field, two missions were planning to close, leaving the Ye'kwana with fewer

sources of cash with which to purchase ammunition.

it 15 quite difticult to estimate what portion ol that time {5 gevoted to
ming casit to purchase only industrially manufactured hunting technology,
cg a great deal of the cash earned is used to purchase clothing, steel tools,
inum keitles, outboard motors, gasoline, fishing tackie, and other goods
- directly related to hunting. I believe that the amount of time saved by
g shotguns for hunting is only slightly less than the extra amount of time
t must be devoted to cash-cropping in order to pay for this added luxury.
. The impact of the shotgun on traditional technology is one of simpli-
fication, since shotguns are excellent all-purpose tools that have replaced a
ost of traditional and specially designed hunting implements, such as bows
d arrows, blowguns, lances, clubs, and traps. The machete and stee] axe
ve had similar effects on other parts of the economy. However, due to the
Eiareliable supply of ammunition, the Ye’kwana (especially Enrique, Table
VIIT) have maintained their expertise with the bow and arrow, thus alowing
§2 wme room to maneuver. Furthermore, Ye'kwana boys between the ages of 8
“Znd 13 begin to hone their hunting skills with the blowgun, graduate to the
Zibow between the ages of 12 and 16, and finally, when the most important
aills of hunting (i.e., tracking and staltking) are mastered, they begin to hunt
with the shotgun.
It should be obvious that the shotgun has a much greater impact on some
-animal populations than does the bow. Volant and arboreal species have suf-
*fered most because they are most susceptible to the shotgun: the Yekwana
killed about six times as many of these animals by weight as did the Yanomamo.
Night hunting with headlamps has taken a huge toll on the spectacled caiman
{Caiman sclerops); and the black caiman (Melanosuchus niger), although never
common in the basin, is in danger of being exterminated. Sixty-ight of the
796 spectacled caiman killed were taken at night. The paca (Cuniculus pacn)
s also successfully hunted at night (25 of the 45 killed by the Ye’kwana were
“Z'taken at night) and the Ye’kwana killed far more than the Ygnomamé {who
_killed only three). However, careful analysis of locational data reveals that
-most of the pacas were killed quite near the village, indicating that not too
- large a dent has been made in their population.' In contrast, 83% of allcaiman
kilis were made at least 9.4 km from the village, while 74% of all pacas were taken
less than 2 km from Toki. Finally, the snowy egret (Ardea cocol) is becoming
scarce in the Padamo and already is extremely scarce in the Upper Orinoco
- above the Ocamo River (Lizot, personal communication)., As mentioned pre-
viously, this large and beautiful bird is easy to hunt by canoe.”

Y See Linares (1976) for a discussion of paca hunting by sedentary horticuliural villages in

=uPre-Colum!:ai::m Costa Rica. )
These birds are never the target of serious hunting but are killed only when the opportunity
presents itsell. Some kills are made while traveling to gardens and gathering spots.
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The shotgun has apparently had less of an impact on large terrestnal game
such as deer, peccaries, tapirs, and capybaras. Even so, as noted above, the
Ye'kwana harvested more than twice as many of these animals as did the Ygno-
mamo. These animals are the mainstays of Indian diets and their availability
greatly affects total protein consumption. According to tropical forest ecological
research {(e.g., Gomez-Pompa, 1973), these animals have low reproductive rates
and do not migrate readily (except for the white-lipped peccary), making local
extinction a real possibility, Ross {1978) explains Achuara Jivaro hunting taboos
on large terrestrial animals (deer, tapiers, capybaras, but not whitedipped peccaries)
by using the same reasoning: the jivaro focus on small game because large game
is difficult to hunt due to its scarcity which has been caused by overexploitation
and the inability to reproduce rapidly. Even though the Padamo has been con-
tinually hunted for at least the last 200 years and the vicinity of Toki has been
hunted for at least 35 years, the population of big game apparently has not
suffered greatly. My locational data reveal that four of the six deer and three of
the five tapirs killed were captured less than half a day’s walk from Toki. Thisis not
to say that heavy inroads have not been made on large animatl populations, but
it does suggest that despite long-term settlement, big game is still sufficiently
abundant near Toki to comprise a significant portion of the diet.

I seriously doubt that the Ye'kwana will be able to rely on the caiman as
the main source of meat protein for very much longer (it presently comprises
30% by weight of all game killed). The most important reason for hunting caimans
is that they are still the most productive animals to hunt, even though one must
travel far to find them. Eventually, the Ye'kwana will have to change their
hunting focus. The main method the Ye’kwana and Y3anomamé employ to deal
with a decreasing supply of game is to abandon unproductive hunting zones and
open new ones. Abandonment of a hunting zone is not done because of any
moral or religious feeling towards the animals that are being decimated in a
particular area. Rather, zones are abandoned simply because the amount of
effort expended is not sufficiently returned in hunting success. Hunting zones
nearest the village have the least game, while zones furthest away have the
most game, because the near areas were once hunted heavily and game has
become scarce (Hames, 1978). The Ye’kwana and Ygnomamé have almost
completely abandoned several once-rich hunting areas that are only an hour’s
walk from the village because of game depletion, and they have opened two new
hunting zones which are the most productive of all areas.?! It is interesting to
note, however, that both of these new areas were inhabited and hunted 15 to
20 years ago by a number of Ye'kwana and Yanomamé villages. Apparently,
this length of time was sufficient for game populations to retum to fairly high

1 Feit {1973) and Jarvenpa (1977) describe a similar process of hunting group rotation
among the Athabaskan huntergatherers of Canada.

., The work of Vickers (1976) on the 51013-2€00ya U1 UK reiuvian sunazua
wides some support for this idea. The Siona-Secoya moved into an area that
not been exploited for decades and therefore abounded in game. Their
nting success, measured in kilograms of butchered game per hunt, was quite
ar to that for the Ye'kwana when they hunted in a similar environment
ich had not been exploited for years (21.35 kg per hunt for the Siona-Secoya
npared to approximately 30 kg per hunt for the Ye'kwana). With data like
e, it may be possible to compute a carrying capacity for hunting much like
at Carneiro (in preparation) has recently proposed.
Bennett’s monograph (1968) on human exploitation and destruction of
game animals in Panama is the most comprehensive account of its kind for the
ieotropics. Due to a tremendous increase in human population density over
Boriginal conditions, which led to deforestation through logging, farming,
Zwgomunercial hunting, and increased subsistence hunting, the native fauna of
Panama (which has many species in common with Amazonian Venezuela) has
secome impoverished throughout the country and in many places local extinc-
n of important game animals has occurred, If present conditions in the Upper
Orinoco continue, there is little possibility of faunal impoverishment occurring,
or two reasons. First, the population density of the Upper Orinaco is so low
= {less than 0.2 persons per square km) that it would be difficult for native popula-
“tions to make a serious dent in animal populations, given the mobility of village
settlements, which has the unintended effect of taking pressure off hunting zones.
“Second, Ye'kwana and Ygnomamd hunters are subsistence hunters and the
femand they make on faunal rescurces is governed by local and finite needs and
-not, for example, by the seemingly insatisble needs of internationat fur, skin,
“and feather dealers, not to mention the demand of biological institutions and
- -200s for live specimens.®
WMW. Among the
~~Jivaro, Harner notes that aithough the introduction of the shoigun has greatly
_increased hunting efficiency, “there is similarly no evidence that the meat
supply produced by hunting [with the shotgun] has increased” (Harner, 1968b:
-'379). Vickers’ study of the Siona-Secoya makes the same point (Vickers,
1976: 142-144). A comparison of per capita consumption of protein derived
from hunting between the Ye’kwana and the Ygnomamé is also consonant
with the above. In spite of the fact that the Ye'kwana are 343% more efficient
~in hunting than the Yanomamd, per capita consumption of meat from the hunt
Isonly 16% greater.??

"Although the Ye'kwana took 1,602 kg of caiman, none of the skin: was sold.
See Chagnon and Hames (1979) for a discussion of animal protein consumption in Amazonia.
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CONCLUSION

In summary, my results indicate that the shotgun is a far superior hunting
implement to the bow, and when the shotgun is coupled with other technolg.
gical innovations such as headiamps and outboard motors its efficiency increases
further. However, the use of the shotgun is not without its drawbacks. Its con-
tinued use leads to a loss of economic autonomy through cash-cropping, forcing
an increase in the amount of time spent on other economic activities. Thus far
the shotgun has not caused a serious decline in game populations, except for
the spectacled and black caimans, for two interrelated reasons, The population
density in the Padamo River Basin is sufficiently low at 0.2 persons per square
km to make overexploitation extremely difficult; and the practice of rotating
hunting zores allows game populations to rebuild after intensive hunting, while
hunting zones which offer better retums per expenditure are reopened for
intensive hunting. Finally, in spite of the fact that the Ye'kwana are 343% more
efficient in hunting than the Ygnomamd, their total protein consumption of
game is only 16% higher. This fact suggest that although the Ye'kwana could
allocate more time to hunting, they do not because they consider their protein
intake adequate. Therefore, one may hypothesize that to some extent time al-
located to hunting is limited by hunting success {or efficiency), thus preventing
overexploitation. In order to gain an equal amount of protein, the Ygnomamd
must hunt much more often and intensively.
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