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Throwing and human evolution
BARBARA I S A A C

'L'arrne dont on s'est le plus souvent servi est peutltre celle dont on a le moins
parli, sur laquelle on a le moins tcrit' (Florance 1909:52)

Abstract
Ability to throw was probably achieved at an early stage in human evolution but has received
little scholarly attention. Although this ability is poorly developed in apes, anatomical
studies suggest that the hand ofAustralopithecur afarensis was adapted to throw with precision
and force. Archaeological evidence and early ethnographic observations are cited in order to
demonstrate the importance of the throwing skill in human evolution.

La capaciti de lancer a probablement paru assez tat au cours de I'tvolution humaine, mais
les savants y ont accord6 peu d'attention. Bien que cette habiletC soit peu divelopie parmi les
grands singes, des ttudes anatomiques suggkrent que la main d'Australopi6hecus afarensis itait
adaptie B lancer avec prtcision et force. L'auteur cite les indices archtologiques et les
anciennes observations ethnographiques afin de dCmontrer l'importance dans l'holution
humaine de cette capaciti de lancer des objets.

Introduction
In sport, hunting and warfare, from the hand thrown beachball to the air launched rocket,
the use of missiles is a commonplace of human behaviour. The apparently simple ability to
throw overarm with force and accuracy is a skill uniquely developed in the human animal
and one which was probably practised in deepest antiquity. Yet the lack of any evidence
convincing to archaeologists results in the human ability to throw being rarely discussed or
even referred to in most accounts of human evolution.
In recent years various skills and behaviours have come under close examination because
it has been thought that they might have contributed to the transformation ofprotohominids
into humans. Examples include the adoption of bipedal locomotion (Washburn and Moore
1980:77; White 1980:176; McHenry 1982:154); the use of sharp-edged tools (Tobias
1968:375; Washburn and Moore 1980:122); and the incorporation of provisioning or
foodsharing into social behaviour (Isaac 1978:106; Lovejoy 1981:344). The skilled overarm
throwing of missiles deserves a similar scrutiny, since it is possible that it developed into a
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behaviour of adaptive importance with repercussions far beyond the simple scoring of a hit.
Modern humans develop this skill and the concomitant behaviour to a higher degree than
any other animal, excelling in controlled arm and body movements that are co-ordinated
with an accurate visual perception and mediated by a very versatile ballistic sense, all of
which must be founded on an intricate neurophysiological basis. This behaviour has been
manifest in the use of spearthrowers, and bows and arrows since about 10,000 years ago,
more recently in slings, and ultimately in the development of guns and rockets.
Given that we are unlikely to retrieve indisputable evidence of the very earliest stages of
throwing skill through traditional archaeology, is there anything useful that can be
contributed circumstantially? As it happens, it is possible to collect a limited amount of
information on the history and prevalence as well as the convincingpower of this capability in
modern humans. Several specific questions should be kept in mind: first, what is the available
recorded evidence for the prevalence of throwing in hunting and warfare? Second, what does
this human capability amount to, in terms of range, accuracy and power to stun, critically
injure or to kill? Third, how far do our closest living relatives share in this ability? Fourth,
what is the neurological and fossil anatomical evidence? Finally, what archaeological
evidence is there from different periods in time that this behaviour actually occurred and that
it was adaptively significant? This paper briefly takes up these questions in an effort to
stimulate interest as well as the further compilation of relevant data. In particular, it
endeavours to present forgotten or overlooked evidence for the effectiveness of the
well-thrown stone. There are two reasons for the need to do this: throwingis, on the one hand,
taken as commonplace and hence is not subject to careful reporting in ethnography; on the
other hand, modern city dwellers and scholars are less and less aware of the potential of this
skill, and therefore unable to utilize it in their modelling of the evolutionary past.
For the last one hundred years or so, the throwing of unmodified stones and the wielding of
sticks has been mentioned in passing in various accounts of aggression among peoples
without highly developed technologies (Lane Fox 1868:95). Darwin wrote, 'I can see no
reason why it should not have been advantageous to the progenitors of man to have become
more erect or bipedal. They would thus have been better able to defend themselves with
stones or clubs, to attack their prey, or otherwise to obtain food' (1871:52). These ideas still
merit attention in modern texts (Wilson 1978: Fig. 27.5; Washburn and Moore 1980:71),but
as long ago as 1870J. G. Wood complained that his readers were not aware of the deadliness
of the possible assault: '. . . even at the present day it is difficult to make some persons believe
in the stone throwing powers of the Australian' (1870:41).
When searching for first-hand accounts of successful stone-throwing, either in hunting or
in war, the impression is gained that even when it was observed, it was not recorded, as it was
so much a part of 'normal' human behaviour. This is exemplified by Hough, who made an
exhaustive survey of hunting methods in the Americas: 'Skill in throwing rocks may also be
mentioned in connection with the capture of game' (1919:285). No description followed.
The search for evidence has shown that where it does exist, the record would seem to be
mostly dual in character: first, the ethnographic listing and very rare description of the
capture of small game, and second the descriptions of the confrontation of explorers and
settlers by indigenous peoples. Throwing rather than stick-wielding is to be considered here,
since not only does it need greater skill, but the aggressor gains safety according to the
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distance he can put between himself and his target, as Lane Fox (1868:122) and others have
pointed out.

The ethnographic and historic record
Where the killing ofgame by throwing stones is recorded in modern times, it is sometimes an
opportunistic event, other times organized and usually directed against small animals and
birds. Oswalt in his Anthropological Analysis of Food-gelting Technology (1976:21) g'ives a
referenced list of peoples who are known to hunt by the simplest methods. A perusal of his
sources, as well as of other accounts, leads to some general conclusions: such as that the
American Indian is more likely to organize adrive with numbers ofpeople involved, and that
this is usually directed against ground-living animals such as rabbits; whereas more casually,
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The Australian aboriginal makes adequate use of any suitably shaped piece of stone he
happens to find while in pursuit of game; both in the Musgrave Ranges and the northern
Kimberleys stones are used in their natural shape for hurling into a flying flock of birds, for
shying at a bounding wallaby, for bringing down nuts of the baobab, and for precipitating
fledgelings out of a nest' (Basedow 1.925:360).
Goodale (1957:7-16) gives a blow-by-blow account of an aboriginal food gathering sortie
which includes such hunting. Similarly in Tanzania, Tomita (1966:161-2) describes the
Hadzapi: 'They throw stones and knock the rock hyrax off the tree and kill it with sticks after
it falls'. However the behaviour has not been observed by the most recent workers amongst
the Hadza (Vincent pers. comm.)
These ethnographic instances are we~niwniindarFpresumats+yw l i m - & r
in mind, together with the fossil evidence (M. D. Leakey 1971:259) when it is stated that early
man probably hunted small animals (L. S. B. Leakey 1960:57; Isaac and Crader 1981:94-5).
Yet in none of the modern descriptions of game hunted and killed is there any information on
the size of missiles, the distance thrown or, except rarely, the scoring success. Nor are the
targets very large or formidable. What does an inspection of more ancient accounts,
particularly of warfare, give, apart from a glimpse of much more lethal accomplishments
than those described above?
When the Portuguese first discovered the Canary Islands in the early fourteenth century,
their most sophisticated weapon was the crossbow. It did not procure safety against the
Guanches' weapons, only horn-tipped wooden lances and stones on three of the islands
(Hooton 1925:ll). For instance, the Bethencourt MS of 1482, which is probably a fair
transcript of earlier eyewitness accounts, describes an incident that took place at the
beginning of that century. Despite the time lapse there is no reason to doubt its accuracy: it
fits too well with many such incidents, both in the Canaries and later elsewhere in the world.
--------
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In hardly any time at all they had so badly beaten us that they had driven us back intoshelter
with heads bloodied, arms and legs broken by blows from stones: because they know of no
other weaponry, and believe me that they throw and wield a stone considerably more skilfully
than a Christian; it seems like the bolt of a crossbow when they throw it: and they are very
nimble people: they run like hares.

Of the battle of Laguna in 1494, Espinosa reported: 'It happened that when the cross-bow
men shot their bolts they did little harm, for the Guanches never remained in one place, but
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kept moving about, so that it was dimcult to take sure aim. . . . They hurled stones with much
more effect breaking a shield in pieces, and the arm behind it' (1594; trans. Markham
1907:102). Given that this observation was also written down one hundred years after the
event, and might therefore be doubted for accuracy, it is interesting to note that this method
of evasion by continual movement was also observed amongst the Tasmanians and the
Hottentots (cf. quotations from Wood, and also Kolb below.)
It was reported that, on one of the Canary Islands, the Ghomenites trained their children
to face one another without moving from a set space. At first balls ofclay were thrown, which
they were to avoid by body movements; then stones, then javelins without points, and finally
with points (Viera according to Bertholet 1841:166). Similar training is reported for the
Australian Aborigines of the Cambridge Gulf: boys '. . . pick sides and stand face to face on a
bank about half a chain apart. Upon a given signal they commence bombarding each other
with mud balls! . . . The lads endeavour to dodge the mud balls thrown by their adversaries
with as little movement as possible. . . . The climax is not reached however until a hit is
recorded . . .' (Basedow 1925:75).
If the Portuguese with their crossbows were at risk of injury, so surprisingly were more
recent explorers with their muskets. La Pirouse (1799:80) gives an account of a terrifying
attack off the Navigators Islands (Tutuila, Samoa) during his voyage of 1785-88, wherein 12
of the 61 man watering crew were killed and many others wounded (Fig. 1). The attack
followed the pattern of others, such as the one when Cook was killed (Beaglehole 1967:535);
the sailors were first assailed by stones and then, when disabled, finished off with clubs. It is
not possible to allocate specific injuries to clubs or to stones, but in the La Pirouse account, it
would seem that most of the survivors had escaped with injuries from stones only: '. . . the
enormous stones hurled by the savages maimed one or other of our people at every moment,
and whenever a wounded man fell into the water on the side of the savages, he was
immediately despatched with clubs and paddles' (La PCrouse 1799:95). The force of missiles
is described: '. . .a shower ofstones, so much the more difficult to avoid, as being thrown with
uncommon force and address, they produced almost the same effect as our bullets, and had
the advantage of succeeding one another with greater rapidity' (ibid.:86). The injuries of the
survivors of this incident were fractured limbs and fingers, broken heads (one man needed
trepanning) and a contused eye.
In 1816 a Captain Kelly was more fortunate, escaping with no reported injuries: he noticed
that the chief who had met him on the beach had ordered his men

. . . . to collect pebble-stones about the size of hen's eggs, and put them between their legs as
they sat, for the purpose we apprehended, of making an attackon us. . . .He then ordered his
men to give us a volley of stones, which they did, he giving the time in most beautiful order,
swinging his arms three times, and at each swing calling 'Yah! Yah! Yah!' And a severe voIley
it was. . . . I fired amongst them, which dispersed them (Falkinder 1932:gI).
Wood in his Natural History of Man (1870:41) gives a clear description of the Aborigines'
ability:
Many a time, before the character of the natives was known, has an armed soldier been killed
by a totally unarmed Australian. The man has fired at the native, who, by dodging about has
prevented the enemy from taking correct aim, and then has been simply cut to pieces by a
shower of stones, picked up and hurled with a force and precision that must be seen to be
believed. . . . To fling one stone with perfect precision is not so easy a matter as it seems, but
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the Australian will hurl one after the other with such rapidity that they seem to be poured
from some machine; and as he throws them he leaps from side toside so as to make the missiles
converge from different directions upon the unfortunate object of his aim.
The above account is strikingly similar to that of Peter Kolb on the Hottentots (1719:256):
The most curious fact here is that it is impossible for a spectator to even understand how such
a Hottentot can hit the target, or even how he aims, because he does not stand still even for a
moment. He is constantly moving, sometimes backwards or sideways; he stands upright one
moment and is bending down the next, dancing to and fro all the time, quite unexpectedly
throwing the stone from his hand, and in spite of his grimaces, hits his chosen goal so
accurately that one must say that the best marksman could not have hit the bulls eye more
accurately.
I t is not surprising to find that Fuegians were also skilled, as Darwin had observed (1871:49):
'. . to throw a stone with as true an aim as a Fuegian in defending himself, or in killing birds',
and as Wood describes in another incident where a Fuegian had been shot:

.

He was mortally wounded . . . however he instantly recovered himself, and snatching stones
from the bed of the stream in which he was standing began to hurl them with astoundingforce
and quickness. He used both hands, and flung stones with such truth of aim that the first
struck the master, smashed his powder horn to pieces, and nearly knocked him down. The two
next were hurled at the heads of the nearest seamen, who just escaped by stooping as the
missiles were thrown . . . (1870, 2:518)
At the fourth attempt to throw, the man fell dead.
All the events described above refer to encounters between man and man. I know of one
published instance of a successful encounter between a human and a larger animal, but the
quacha was already wounded in the leg, and was finally dispatched with a knife by a Bushman, after he had felled it with a stone (dampbell 1815:145). This incident was somewhat
similar to one reported to me by a Tanzanian camp attendant, which happened prior to 1984
when he and two friends surprised a zebra. Picking up a stone, he threw it with such force a t
the skull that the zebra fell to its knees kicking. The three men were then able to dispatch it
with a knife. As the incident was described, it took place at a distance of 3 0 4 0 m, and the
stone was estimated to be of a fist's size. T h e successful hunter had grown up as a herdsboy
and claimed that his own particular tribe, the Iraqw, were especially skilled in throwing.
There is probably much to be learnt of human agonistic and aggressive behaviour in these
incidents, but the primary interest to us here is that, given the motivation or provocation, the
damage that can be inflicted by one man, or a group ofmen, on creatures equivalent in size to
a medium antelope is considerable.

The distance thrown, the size of missiles, accuracy and force

'I had hoped to find more exact information on these parameters, but there are few data, apart
from qualitative judgements such as likening to the force of a crossbow bolt (Bethencourt
1482:108), resulting in the breaking of shields (Espinosa 1594:108), or a powder horn at a
range 'beyond that ofa musket' (Wood loc. cit.). This latter is surprising, and it isjust possible
that the seamen were hit by sling. stones. O n e of the most informative details comes from
Vogel (17 16:76) when he describes the Hottentots:
In addition, they also know how to throw very accurately with stones and how to defend
themselves with long sticks. Indeed they are so practised at this that they know how to
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