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ABSTRACT.—We report the youngest radiocarbon determination so far for an identified species of An-
tillean sloth, 4190 ± 40 yr BP, based on a molariform of Megalocnus rodens from the locality of Solapa de Silex,
Lomas de Cacahual, prov. La Habana, Cuba. Together with other recently reported age estimates, the evi-
dence is now secure that at least some Antillean sloth species survived until ca. 4200 yr BP, or approximately
1000 yr later than the first plausible evidence for the presence of humans in the Greater Antilles. The survival
of relatively large terrestrial mammals for such a lengthy period after the arrival of Homo sapiens indicates
that insular extinctions in the Late Quaternary did not always occur in a “blitzkrieg” manner.
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INTRODUCTION

New accelerator mass spectrometer
(AMS) age estimates (“dates”) on remains
of sloths (Megalonychidae, Phyllophaga)
from Cuba and Hispaniola reported by
Steadman et al. (2005) establish conclu-
sively that at least some Antillean mega-
lonychids survived into the mid-Holocene.
Limb bones of Neocnus comes from Haiti
yielded the youngest date, 4391 ± 42 yr BP
(14C years before present, not �13C cor-
rected) or 4850-5260 cal BP. (Calibration in
calendar years is based on the 2� range
rounded to the nearest decade, calculated
using calibration program CALIB 5.0.1 of
Stuiver et al. [2005].) For Cuban sloths, the
youngest date in this series was 4960 ± 280
yr BP (4970-6300 cal BP), based on a proxi-
mal humerus of Parocnus browni. These
dates are of great interest because they are
thousands of years younger than any “last”
appearance dates (LADs) considered reli-
able for sloth species living on the New

World mainland (MacPhee, in press). Ex-
cept for the two living taxa, Choloepus and
Bradypus, all mainland sloths appear to
have died out before ∼10,000 yr BP (Stead-
man et al. 2005; see also Martin and Stead-
man 1999).

Here we report an even younger AMS
determination for a Cuban sloth, 4190 ± 40
yr BP (4580-4840 cal BP, �13C corrected;
Beta Analytic 206173), based on a molari-
form referable in size and distinctive fea-
tures to Megalocnus rodens, the largest An-
tillean megalonychid (White and MacPhee
2001). This radiocarbon age is 15% younger
than the previous youngest date for a Cu-
ban sloth. It is also >4� from the youngest
date reported for any Antillean megalony-
chid by Steadman et al. (2005), and there-
fore becomes the new benchmark LAD for
individual megalonychid taxa in the
Greater Antilles. Although Woods [1989]
reported a “whole bone” date of 3715 ± 50
yrbp for unspecified sloth remains recov-
ered at Trou Wòch Sa Wo in southern Haiti,
five different sloth species have been recov-
ered from this cave [MacPhee et al., 2000]
and there is thus no way of relating this
date to a single taxon as we have done here.
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In any case, the accuracy of this age esti-
mate should be confirmed, minimally by
AMS dating of individual, systematically
identified elements.

CONTEXT OF DISCOVERY

The dated tooth was found in the course
of excavations at Solapa de Silex, a rock
shelter in the Lomas de Cacahual located
on the southern border of Ciudad de La
Habana (Crespo D íaz and Jiménez
Vázquez 2004) (Fig. 1). Two layers in the
excavated part of the shelter were distin-
guished: the upper one contained cultural
debris and bones of humans and animals,
while the lower only yielded animal bones.
The dark brown matrix comprising the up-
per or cultural layer (36 cm thick where
measured; Fig. 1) contained ash, artifacts of
preceramic-mesolithic tradition, a few hu-
man bones, and remains of various extant
and extinct vertebrates. Faunal elements
identified by Crespo Díaz and Jiménez
Vázquez (2004) included mammals (Mega-
locnus rodens, Brotomys sp., Geocapromys sp.,
Capromys sp., Mysateles sp., Mesocapromys
sp., and Solenodon cf. S. cubanus), birds (Ne-
sotrochis sp.) and reptiles (Epicrates cf. E. an-
gulifer, Cyclura cf. C. nubila, Trachemys cf. T.

decusata, and Crocodylus sp.). The lower or
noncultural layer, composed of red sandy
clays, yielded Capromys pilorides, Crocodylus
sp., and a partial jaw of Parocnus browni.
Among the mammals, Megalocnus, Broto-
mys, and Parocnus are extinct; some of the
rodents identified only at the genus level
probably represent extinct species as well.

Unfortunately, the only specimen refer-
able to Megalocnus rodens was the molari-
form sacrificed for dating. The human skel-
etal remains, dated to 2987 ± 37 yr BP
(3010-3330 cal BP, �13C corrected; Institut
fur Umweltphysik, Heidelberg) are consid-
erably younger. Evidence is therefore lack-
ing which might temporally connect this
particular sloth with dated human pres-
ence in the shelter.

In an attempt to establish dating control
for the lower layer, two molariforms from
the Parocnus browni jaw were submitted for
AMS dating. On pre-testing the sample for
the presence of bone proteins (“collagen”),
the dating laboratory reported a negligible
analytical result, which precluded calcula-
tion of a radiocarbon age (R. E. Hatfield,
pers. comm., January 25, 2006). Lack of
bone proteins is presumably due to leach-
ing. Leaching is a frequent problem with
fossil material from caves in the West In-
dies, where hot, wet conditions result in the
rapid disappearance of the organic fraction
of bones, even those of apparently young
age. Whether the Parocnus teeth are as old
as or older than the Megalocnus tooth from
the cultural layer is thus indeterminate.

DISCUSSION

As we have shown, recently published
sloth dates are consistent with the argu-
ment that the final collapse of megalony-
chids on both Hispaniola and Cuba may
have occurred toward the middle of the 5th
millennium BP, ca. 4200 yr BP. However, it
is rarely possible to show that an empiri-
cally acquired LAD corresponds to the true
time of extinction of a given species (cf.
MacPhee et al. 1999), if only because the
odds are overwhelmingly against one actu-
ally finding (and radiocarbon dating) the
very last member or population of a taxon.

FIG. 1. Solapa de Silex: geographical location with
plan and section views (to same scale; modified from
Crespo Díaz and Jiménez Vázquez [2004]).
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The same consideration applies to “first”
appearance dates (FADs): it is highly un-
likely, for example, that the earliest radio-
metric record of humans in the Greater An-
tilles actually corresponds to the first time
Homo sapiens reached these islands (Burney
et al. 1994). Although it is widely accepted
that humans reached the large islands
about 6000 years ago, perhaps from Yu-
catán (e.g., Rouse and Allaire 1978; Rouse
1992; Wilson 1997), the empirical evidence
for this remains rather limited (Allaire
1997). One frequently-mentioned FAD for
humans is based on radiocarbon dates from
the Haitian coastal site of Vignier III
(Moore 1991), the oldest of which is 5580 ±
80 yr BP (6210-6550 cal BP). As Allaire
(1997, p. 21) points out, however, the date is
derived from surface-collected sea shells,
“perhaps not the most reliable context.”
Properly, in view of the source material the
Vignier III radiocarbon ages should be cor-
rected for marine reservoir effects. Using
the global ocean correction factor (Hughen
et al. 2004), the oldest Vignier III radio-
carbon date can be calibrated to 5780-6180
cal BP, a range which is younger than the
uncorrected version by nearly a half millen-
nium. Interestingly, this result closely cor-
responds to dating at the oldest archeologi-
cal site in Cuba, a rock shelter near the
Levisa River (prov. Holguín) having a basal
radiocarbon age of 5140 ± 170 BP (5590-
6280 cal BP)(Kozlowski 1974). Earlier non-
radiometric dates for the settlement of
Cuba are sometimes mentioned (cf. Jull et
al. 2004), but these are controversial and
have not been confirmed by rigorous test-
ing.

For many years Cano Hondo was consid-
ered the oldest reliably dated Puerto Rican
archeological site, with a single date of 3010
± 70 yr BP (3000-3370 cal BP)(Rouse 1992).
Burney et al. (1994) claimed a date of ca.
5300 cal BP for human arrival in Puerto
Rico on the basis of an analysis of a char-
coal particle record recovered from Laguna
Tortuguero on the island’s north-central
coast. Recently, Rodríguez (1999) cited a
dating interval of 3895-4840 yr BP for the
archeological site of Maruca, based on the
end-members of the 2� ranges for 8 unpub-
lished radiocarbon dates. No indication of

the source materials of the samples utilized
for these dates was provided. Rodríguez
(1999) also cited an even earlier radiocar-
bon age, 5960 yr BP, for a singleton date for
the site of Angostura published by Ayes
(1989). This date, which corresponds to a
calibrated date of >6700 cal BP, must be
regarded as extremely early and requires
corroboration in our view.

By contrast, the current FAD for humans
in Jamaica is very young, ca. 1500 yr BP
(Rouse 1992), which may simply reflect the
fact that the search for early evidence of
human settlement on this island has been
less intense than elsewhere in the Greater
Antilles. Incidentally, unlike the other
Greater Antilles, Jamaica lacked sloths
(White and MacPhee 2001).

These points carry an important implica-
tion for extinction studies. If it is accepted
that humans entered the Greater Antilles
between ca. 5500-6000 cal BP, then people
and sloths must have coexisted for an ap-
preciable period before the latter became
completely extinct. In the comparable case
of Madagascar, it is now clear that there is
a substantial gap (>1000 yr) between the
estimated time of first biological contact
and the probable final disappearance dates
of all Malagasy hippos and giant lemurs
(MacPhee and Burney 1991; Alcover et al.
1998; Burney et al. 2004; Perez et al. 2005).
On the evidence presented here, it seems
likely that the survival interval for sloths
following human arrival in the Greater An-
tilles met or exceeded the millennial level
as well. Such long survival times are in con-
flict with the usual finding that prehistoric
extinctions of endemic species occurred ex-
tremely rapidly after first biological contact
with humans, on a centennial or even
decadal scale (e.g., MacPhee and Marx
1997; Holdaway and Jacomb 2000; Stead-
man et al. 2002)—the familiar “blitzkrieg”
scenario originally developed to explain
the rapidity of late Quaternary continental
extinctions (e.g., Martin and Steadman
1999). Yet if our interpretation of the extinc-
tion record for Antillean sloths is substan-
tially correct, the losses did not occur
quickly.

One possibly fruitful approach to the
problem of evaluating the nature of prehis-

R. D. E. MACPHEE ET AL.96



toric human impacts on the West Indian
fauna would be to revisit the argument that
there should be little or no evidence of hu-
man/faunal interaction during the “crisis”
period between first human occupation
and onset of extinctions (e.g., Martin and
Steadman 1999). For example, Perez et al.
(2005) have shown that, contrary to previ-
ous views, taphonomic evidence that
people were hunting and processing mega-
faunal species in Madagascar is actually
rather abundant. Although on several occa-
sions isolated bones of Cuban sloths have
been reportedly found commingled with
cultural remains (e.g., Harrington 1921; Ro-
dríguez Suárez et al. 1984; Pino and Castel-
lanos 1985), at present there is no objective
basis for determining whether such asso-
ciations were real or merely accidental.
What is needed now is a detailed tapho-
nomic study, using modern methods and
concentrating on undisturbed sites where
early human activity is suspected. This may
help to test the “long fuse” model now
emerging in the study of late Quaternary
extinctions in the West Indies—that, for
whatever reason, extinction of endemics
occurred on a longer time scale than previ-
ously believed (MacPhee, in press).
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