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ABSTRACT 

Martin (1973, Science 179: 969-974) has proposed that the late Pleistocene extinction of large mammals was due to 
overhunting by Paleolithic man, and that this megafauna! depletion was very rapid in South America. This hypothesis 
is tested using Chilean archaeological and paleontological data. Available evidence supports the contention that man 
could have been a factor in the extinction of South American large mammals, but falsifies the hypothesis that extinc-
tions were a sudden event. 

RESUMEN 

Martin (1973, Science 179: 969-974) ha propuesto que Ia extinci6n de los grandes mam{feros hacia finales del 
Pleistoceno fue consecuencia de 1a caza intensiva practicada por el hombre paleoHtico; Martin tambien ha propuesto 
que las extinciones habrían sido particularmente rapidas en Sudamérica. Esta hip6tesis es contrastada a base del registro 
arqueol6gico y pa1eontol6gico chilena. Las .evidencias disponib1es apoyan Ia hip6tesis que el hombre pudo haber tenido 
algún papel en las extinciones; sin embargo, esta evidencia sugiere que el pape1 del hombre habria sido menos drastico 
que lo p1anteado por Martin. 

In America, the late Pleistocene is cha-
racterized by the extinction of terrestrial 
large mammals; in North America, 34 
genera of large mammals disappeared dur-
ing the retreat of the last glaciation; in 
South America, 46 became extinct (Kurten 
& Anderson 1980, Marshall 1981, Reig 
1981). 

Numerous causes have been ad-
vanced to explain the late Pleistocene 
extinctions (see Van Valen 1969 and Gray-
son 1980 for an overview). Two are the 
most plausible hypotheses. One attributes 
the extinctions to the climatic and vege-
tational changes that occurred at the end of 
the last glaciation; the other considers 
extinctions to be caused by predation by 
paleolithic hunters -the overkill hypothesis 
(Grayson 1980, Martin 1973). These two 
hypotheses have internal weakenesses but 
that of overkill seems to be most consistent 
with a large part of the available data; the 
debate however, is far from being settled 
(Grayson in press, Lewin 1983). 

Appraisals of the South America me-
gafauna! ex tinction support the con-
tention that man could have been at least 
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partially responsible for this event (Mar-
shall 1981, Martin in press, Patterson & 
Pascual 1972; see Miller 19 80 for an 
evaluation of several alternative hypo-
theses). Martin ( 1973, in press) has pro-
posed that the overkill was particularly 
rapid in South America; indeed, the 
olitzkrieg version of the overkill hypothesis 
has been advanced to account for the role 
that man could have played in the mega-
faunal extinction (Martin 1973, in press). 
In Martin's terms while "overkill represents 
human destruction of a species without 
regard to any time frame, blitzkrieg repre-
sents the very rapid destruction of a pre-
viously unhunted fauna". More specifically, 
"blitzkrieg [is] a version of overkill which 
maximizes speed and intensity of human 
impact and minimizes time overlap bet-
ween the first human invader and the 
extinction of native fauna" (Martin in 
press). The blitzkrieg should have occurred 
during the first millenium after the arrival 
of man into America, time in which early 
man would have spread from unglaciated 
Canada to Tierra del Fuego (Martin 1973, in 
press). 
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The chronological constraints of the 
blitzkrieg model make it suitable for test-
ing. In this regard, a perusal of the Chilean 
literature provides results consistent with 
the overkill hypothesis but that falsify its 
blitzkrieg version. 

Uncontestable evidence indicates that 
man was inhabiting Chile by about 12,000 
yr ago; the oldest known records are those 
from Tuina-1 (10,820 B.P.) and San Loren-
zo ( 10,400 - 10,280 B.P.) in northern Chi-
le, Quereo (11,370 B.P.) and Tagua-Tagua 
( 11,380 ± 320 B.P.) in central Chile, and 
Fell's Cave (10,720 ± 300 B.P.) and Marassi 
(9,500 ± 210 B.P.) in southern Chile (Mon-
tané 1976, Núñez 1980 and references 
therein). An earlier occupation, between 
12,000 and 14,000 yr ago, has been 
claimed based on findings at Monte Verde, 
south-central Chile (Dillehay et al. 1982). 
This date however, is open to question 

considering that the radiocarbon dating of 
cultural deposits was performed on ma-
terial less reliable than charcoal. 

Early man not only coexisted with the 
Pleistocene fauna but also hunted it; several 
archaeological sites bear unequivocal evi-
dence of the association of man with large 
mammals such as Cuvieronius humboldti 
(Fisher, 1814) (see Montane 1972 for a 
review). The fossil record indicates that 
only suitable human prey, i.e. big game and 
its predators became extinct. Twelve out of 
15 genera of large mammals disappeared at 
the end of the Pleistocene in Chile (Table 
1 ). The extinctions seem to have been 
synchronous with human arrival, and no 
megafauna! extinctions have been detected 
during preceeding glacial-interglacial pe-
riods (Marshall 1981). Moreover, neither 
small mammals nor plants, or any other 
group of organisms is known to have 

TABLE 1 

Pleistocene mammals of Chile. Data from Tamayo & Frassinetti (1980 and references therein), R Feito 
(unplublished data) and, JA Simonetti & JR Rau (unpublished data). *Indicates extinct genera or 

species. Nomenclature follows Tamayo & Frassinetti (1980). 
Mamiferos pleistocenicos de Chile. Datos de Tamayo & Frassinetti (1980 y referencias incluidas), R Feito (datos no 
publicados) y, JA Simonetti & JR Rau (datos no publicados). *Indica genero o especie extinta. Nomenclatura de 

acuerdo a Tamayo & Frassinetti (1980) 

EDENTATA 

Megatheriidae 
Megatherium medinae 

Mylodontidae 
Glossotherium /ettsoni 
Mylodon darwini 
Mylodon sp* 
Scelidodon chiliense 
Scelidodon sp * 

LITOPTERNA 
Macrauchenidae 

Macrauchenia sp* 

Gomphotheriidae 
Cordillerion hyodon 
Cuvieronius humboldti 

CARNIVORA 
Canidae 

Canisavus 
Canis sp 
Canidae undetermined 

Felidae 
Panthera onca 

Mustelidae 
cf Conepatus or Lyncodon 

Ursidae 
Arctodus pamparum 

Equidae 
Equus curvidens 
Equussp 
Hippidion sp * 
Onohippidium saldiasi 
Onohippidium sp* 

Camelidae 
Lama guanicoe 
Lama 

RODENTIA 
Cricetidae 

Akodon lanosus 
Auliscomys micropus 

longicaudatus 
darwini 

Phyllotis sp 
cf Phyllotis sp 

Myocastoridae 
cf Myocastor 

Octodontidae 
Aconaemys sp 
Ctenomys cf fulvus 
Ctenomys magel/anicus 
Ctenomys sp 
Octodon sp 
cf Octodontomys 
Spalacopus sp 
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become extinct at the end of the Pleis-
tocene in South America. For instance, the 
food plants of Mylodon darwini Owen, 
1840 survive until today (Moore 1978). This 
extinction pattern supports the overkill 
hypothesis. Not only the climatic but all 
other alternative hypotheses fail in ex-
plaining the apparent selectivity of the late 
Pleistocene extinctions (see Miller 1980 for a 
review). It should be mentioned however, 
that a proper evaluation and test of such 
hypotheses is still pending (Grayson 1980, in 
press). 

The available Chilean data then, support 
the contention that early man could have 
been a factor in the disappearance of the 
Pleistocene large mammals. Regarding to 
the intensity of man's role, the ar-
chaeological record falsifies the blitzkrieg 
model of overkill. As stated, the blitzkrieg 
is supported only if presently extinct me-
gafauna did not survive beyond the first 
millenium after the entrance of man into 
South America (Martin 1973, in press). The 
appropriate test for this model is to analyze 
the time elapsed between the first appear-
ance of man and the last one of the 
megafauna. Evidence from Quereo and 
southern Chile do not fit the blitzkrieg 
model. As mentioned, the earliest ar-
chaeological record at Quereo indicates 
that man was already present 11,370 yr 
ago; the last appearance of a large mammal, 
C. humboldti, at Quereo is over 2 millenia 
after man was inhabiting that place (Núñez 
1980, Paskoff 1971 ). Remains of M. dar-
wini, supposedly younger than 5,600 yr 
B.P. have been recovered in southern Chile, 
a place inhabited by man at least since 
10,700 yr ago (Bird 1970, Saxon 1976). 
The mid-Holocene survival of M. darwini 
has been advanced on stratrigraphic evi-
dence; even when redeposition has been 
discarded (Saxon 1976), this date should 
be cautionarily considered until radio-
carbon dating verifies it. The temporal 
overlap between man and megafauna re-
vealed by these data are beyond the chro-
nological framework of the blitzkrieg; con-
sequently, the model is falsified. If the 
claims for an earlier occupation of Chile 
(see Dillehay et al. 1982) turns out to be 
correct, the blitzkrieg model of the overkill 
hypothesis would be rejected on even more 
solid grounds. 

The rejection of the blitzkrieg model 
does not imply that its parental overkill 
hypothesis must be rejected too. Unfor-

tunately, the heuristic value of this hy-
pothesis has been diminished due to a series 
of modifications through ad hoc hypo-
theses, in such a way that its implications 
are no longer falsifiable (Grayson 1980, in 
press). Even though, the agency of man is 
still a plausible explanation for the late 
Pleistocene extinctions. However, as far as 
the archaeological and paleontological re-
cords are correct, the role of man seems to 
have been less dramatic than Martin (1913, 
in press) assumes. 
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