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European paleoanthropology and paleolithic archeology were already well-estab-
lished by the early twentieth century. The human fossil record from this continent is
the longest known and perhaps most intensively studied. Nonetheless, important
gaps remain to this day in the map of Pleistocene Europe; perhaps the most glaring
of these is located in the southeastern corner of the continent. This region’s record
is critical for addressing questions about the course of human evolution in Europe
because its geographic position lends it a dual role: on one hand, it encompasses a
frequently hypothesized dispersal corridor from Africa into Europe for both archaic
and early modern humans; on the other, as one of the three Mediterranean peninsu-
las, it acted as a refugium for plant, animal, and, most likely, human populations dur-
ing glacial conditions. This article is a review of the paleoanthopological record of
Greece, one of the least known in Europe.

Greece occupies the southern part of
the Balkan peninsula. This region
includes a likely route by which both

archaic and modern humans entered
Europe from Africa or vice versa.1–7

During glacial periods, it also preserved
important refugial areas for faunal and
floral communities,8–11 and possibly for
human populations. The Balkan Penin-
sula might therefore have played a dual
role as both migration corridor and
cul-de-sac at different times in the gla-
cial cycles.2 It is a reasonable expecta-
tion that both situations would have
left their traces in the paleoanthropo-
logical and archeological records.6

Even though its geographic impor-
tance has long been recognized, system-
atic paleoanthropological research in
Greece began only relatively recently. As
a result, the region’s human fossil and
archeological records are relatively little
known. Nonetheless, recent work has
resulted in a wealth of new information,
from which a picture of the region in
the Pleistocene slowly begins to emerge.

THE PALEOLITHIC RECORD OF
GREECE

The Paleolithic in Greece is discon-
tinuous in space and time. The
patchy record is in part the result of
natural processes and in part the
result of academic priorities that
favored Bronze Age and Classical
research.12 Lower Paleolithic (LP)
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sites are poorly represented (Table 1,
Fig. 1A), probably because of the
active geology of this region, where
frequent disturbance by uplift, subsi-
dence, erosion, and deposition com-
bined to obscure the record.4 Recent
field work has succeeded in demon-
strating that some sites, so far only
open-air sites, have survived. In Epi-
rus, research at Kokkinopilos and
Alonaki produced assemblages domi-
nated by core-choppers and flake
tools made on local flint, along with
small numbers of bifaces (handaxes)
(Fig. 2). These sites are found in
karstic formations called poljes,
which filled with sediments rich in
clay and formed intermittent, prob-
ably seasonal, lakes.13 The sites were
on the margins of these lakes. In
time, deposition in the poljes ceased
and they were capped by paleosols
that have been dated by a combina-
tion of their degree of pedogenic ma-
turity and optically stimulated lumi-
nescence (OSL), providing a minimal
age (ca. 80–90 ka) for the LP assemb-
lages that lie below, which are esti-
mated to be ca. 250–350 ka. The
open-air site at Rodia in Thessaly
also produced a core-chopper assem-
blage, this time made on massive
quartz, and apparently without bifa-
ces.14 The site is stratified in the high
terrace of the Peneios River. Its mini-
mum age, based on associated ani-
mal fossils and thermoluminescence
(TL) dating of the terrace deposits, is
ca. 200–400 ka, although the actual
age may be greater.15

A predominance of core-chopper
assemblages and a lack of handaxes
in the region have been noted. Han-
daxes appear to be absent in the
eastern part of Greece and the
Balkan peninsula in general, while
present, albeit rare, in the west. Sev-
eral explanations have been proposed
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to account for this biased distribu-
tion, including insufficient research
and functional, environmental, and
cultural arguments.16

The Middle Paleolithic (MP) record
is richer. It includes a small number
of cave sites and a rather larger
number of open-air surface sites and
find-spots (approximately 200), few

of which have been excavated (Table
1, Fig. 1B). Although open-air sites
are commonly found in lowland
areas near the coast, recent research
has demonstrated that inland areas,
like the Thessalian plain,17 Epirus,
and even the highland zone of the
Pindus mountain chain in western
Macedonia,18 were visited during the

Late Pleistocene. Known sites are
most numerous in the northwestern,
central, and southern provinces of
Greece, but there are reports of sites
from almost every part of the coun-
try, from Thrace in the north to the
southernmost peninsula of Mani. In
recent years, growing numbers of
sites and find-spots with undated but

TABLE 1. Important Paleolithic Sites in Greece: Geological Age, Lithic Industries, and Hominins

Site Age (ka) Method Industry Hominins Classification

Megalopolis
(Peloponnese)39

Middle
Pleistocene

Faunal Isolated upper M3 Homo sp.

Petralona Cave
(Macedonia)45–48

>240 ESR/U/Th,
Faunal

Petralona cranium H. heidelbergensis

Kokkinopilos
(Epirus)13

250–350 OSL LP to UP

Alonaki (Epirus)13 Core-chopper
Rodia (Thessaly)14–15 350–400 U/Th Core-chopper
Apidima Cave A
(Mani)59

Middle-Late
Pleistocene

Two partial
crania LAO 1/S1
and LAO 1/S2

H. heidelbergensis –
H. neanderthalensis

Lakonis Site 1
(Mani)24,33

40–100 OSL/U/Th/14C Mousterian/IUP Isolated lower
M3 LKH1

H. neanderthalensis

Kalamakia Cave
(Mani)69–70

>40 14C Mousterian Isolated teeth,
cranial and
postcranial
fragments

H. neanderthalensis?

Asprochaliko Cave
(Epirus)25–26

26–>90 TL/14C Mousterian, UP

Klisoura Cave 1
(Argolid)29,35

14–>40 14C MP/EUP/
Aurignacian/
Epigravettian

Elaea (Mani)4 Mousterian
Triadon Bay
(Melos)21

Mousterian

Peneios River
(Thessaly)14

28–50 14C Mousterian

Alonnisos
(Sporades)20

Mousterian

Theopetra Cave
(Thessaly) 23

11–>130 TL/14C Mousterian/
Epigravettian/
Mesolithic/Neolithic

Two partial
skeletons

H. sapiens

Apidima Cave G
(Mani)59,79

Late
Pleistocene

Possibly Aurignacian Partial skeleton
LAO 1/S3

H. sapiens

Spilaion (Epirus)37 Late
Pleistocene

Aurignacian

Elaiochori (Achaia)4 Late
Pleistocene

Aurignacian?

Franchthi Cave
(Argolid)84

13–35 14C Aurignacian/
Epigravettian

H. sapiens

Kastritsa Cave
(Epirus)92

13–24 14C Gravettian/
Epigravettian

Klithi Cave (Epirus)93 13–16 14C Epigravettian
Boila Cave (Epirus)94 14–10 14C Epigravettian/Mesolithic
Megalakkos Cave
(Epirus)93

15–10 14C Epigravettian

Grava Cave
(Corfu)38

Gravettian?/
Epigravettian
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typologically MP material have been
identified on islands that were
unconnected to the mainland during
the Pleistocene in the Ionian
(reviewed by Bailey and colleagues)19

and the Aegean seas.4,20 There are,
for example, the recently identified

sites at Triadon Bay in Melos21 and
Alonissos.20 These island sites point
to the possibility that at least some
short-distance (a few km) sea cross-
ings were made in the Pleistocene,
perhaps even by Neanderthals (see
survey in Broodbank22). The avail-

able radiometric dates from stratified
MP cave sequences are still few. The
earliest ones date to Oxygen Isotope
Stage (OIS) 6 (ca. 135 ka or more)23

and the latest to ca. 40 ka.24

Although there have been no sys-
tematic excavations of open-air sur-
face sites, five MP cave sites have
been excavated. Asprochaliko Cave
in northwestern Greece25,26 was
excavated in the 1960s but is poorly
dated. The basal Mousterian indus-
try is associated with a single TL
date to ca. 90 ka and is character-
ized by the use of the laminar Leval-
lois method. The younger, final
Mousterian, tentatively dated by
conventional 14C to ca. 40 ka, is rep-
resented by the ‘‘Asprochaliko indus-
try,’’ a prepared core reduction
sequence devoted to the production
of pseudo-Levallois points. At Theo-
petra Cave in western Thessaly, the
MP sequence was originally dated by
conventional 14C to ca 46–34
ka.17,27,28 This set of dates is now
considered unreliable in light of
recent TL dates.23 Redating of the
sediments and the considerable
degree of bioturbation at the site call
for reexamination of the cultural
and contextual evidence. On the ba-
sis of the data currently available,
the lower part of the MP occupation
at Theopetra appears to predate the
Last Interglacial (ca 130 ka).
The excavations of the Middle-

Upper Paleolithic site of Klisoura
Cave 1 in the northern Argolid29

yielded a 6.5-m deep, as yet undated,
MP sequence.30 Significant techno-
logical variability is observed
throughout the sequence. Blade and
bladelet production is found in the
lowest layers together with flake
technologies, while discoidal, cen-
tripetal, and Levallois methods are
prominent in the overlying younger
layers. The presence of blade and
bladelet technology, however, has
been documented in several Euro-
pean and Near Eastern MP assemb-
lages and does not necessarily indi-
cate a precursor of the Upper Palaeo-
lithic. The tool inventory is
dominated by a Mousterian toolkit
with a few bifacial pieces in the
lower deposits, while an Upper-Pale-
olithic-like component is present in
the uppermost MP layers.

Figure 1. Map of important Pleistocene sites in Greece. Sites indicated by stars preserve
human remains. A. Middle Pleistocene/Lower Paleolithic sites. B. Late Pleistocene/Middle
and Upper Paleolithic sites.
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Most of the excavated MP sites are
on the southernmost edge of the
Greek mainland, in the peninsula of
Mani, where a significant MP occu-
pation has been documented in
recent years. The cave complex of
Lakonis consists of five karstic for-
mations that preserve an extensive
record of hominin use from ca. 100–
20 ka. The sequence of Cave I is
assigned to the MP and the Initial
Upper Paleolithic (IUP) and almost
exclusively contains anthropogenic
deposits with rich cultural remains
and overlapping hearths.24 The low-
ermost deposits probably date to the
earliest part of the last glaciation.
Six radiometric dates from the upper
part of the sequence, dated by accel-
erator mass spectrometry (AMS) 14C
on charcoal, indicate that the Mid-
dle-Upper Paleolithic interface is
chronologically bracketed between
44 and 38 ka. The lithic assemblages
are heavily Levallois (mainly lami-
nar, but also centripetal and conver-
gent), while discoidal and Quina
technological elements are present in
small percentages, the latter in the
lowermost layers. The tool inventory
includes the full range of Mousterian
morphological variability. Bifacial
tools are present in small percen-

tages throughout the sequence. The
cave of Kalamakia, at a distance of
22 km from Lakonis, has yielded a 7-
m-deep sequence with temporally
dispersed occupational episodes
dated in its upper part by a single
14C determination to >40 ka.31,32 The
lithic assemblages are similar to that
at Lakonis in the types of raw mate-
rials, as well as the use of the Leval-
lois and, to lesser extent, discoidal
reduction sequences, although
detailed information on the technol-
ogy is not yet available. In addition
to Lakonis and Kalamakia, the area
of Mani includes a cave (Apidima,
and an open-air surface site, Elaea).

Despite the wealth of recent evi-
dence, understanding of the chrono-
logical, regional, and cultural vari-
ability of the Greek MP record is cur-
rently limited due to the small
number of excavated and fully pub-
lished sequences, and the paucity of
reliable dates. At the moment it
appears that, despite considerable
technological variation, the Levallois
reduction strategy is a constant char-
acteristic of most assemblages from
caves and open-air sites, exhibiting
similarities with the Levantine Mous-
terian. In terms of tool morphology,
the presence of bifacial tools and
intense retouch indicates, among
other things, resemblances with the
Balkan and Zagros Mousterian.24,72

The explanation for these resemblan-
ces remains elusive for the time
being. In the absence of a finer chro-
nological resolution, cultural affin-
ities are impossible to prove or con-
tradict. The high levels of technologi-
cal and morphological variation in
the lithic industries, however, prob-
ably reflect the country’s great envi-
ronmental diversity which includes,
for example, the temperate climate
in the south and the moister, colder
climates of the north of Greece.24

The large number of MP sites in
some regions has enabled the study
of their spatial distribution. In Epi-
rus, it has been suggested that Nean-
derthals, the presumed makers of the
Mousterian, pursued a foraging strat-
egy based on residential mobility,
with some logistical field camps and
stations.13 The residential bases are
associated with karstic features that
provided seasonally dependable

water sources in an arid landscape.
It has been argued that this logistical
land-use pattern shows that Nean-
derthal foraging behavior was essen-
tially the same as that among ana-
tomically modern humans in the
same region at the end of the Pleisto-
cene. In eastern Thessaly, Mouster-
ian assemblages from open-air sites
on the lower terrace of the Peneios
River South of Rodia have been
dated by conventional 14C from ca.
44 to 28 ka (uncalibrated).14 These
in-situ assemblages combine features
of the traditional Mousterian along
with new types such as end scrapers
and carinated burins more character-
istic of the Upper Paleolithic. The
possible persistence of the Mouster-
ian in eastern Thessaly until ca. 28
ka, and the fact that this region
appears to have been uninhabited in
the early Upper Paleolithic, suggests
that Neanderthals may have survived
there later than in most parts of
Europe.
The Upper Paleolithic (hereafter

UP) in Greece is represented by
stratified sequences, chiefly in caves
and rockshelters, and also from the
survey of open-air sites (Table 1, Fig.
1B). The evidence now includes sites
in almost every district of Greece.4

Some regions, however, are poorly
represented by sites in this period.
Surveys in Macedonia and eastern
Thessaly, for instance, have found
few UP sites. Detailed surveys in pla-
ces such as Nemea in the northern
Argolid and Messenia in the south
west Peloponnese have also failed to
detect evidence of UP occupation.
The earliest phase of the UP is repre-

sented at two caves in the Peloponnese,
Lakonis I and Klisoura I. At Lakonis I,
the long MP sequence is overlain by
hearth deposits with an IUP assem-
blage characterized by increasing reli-
ance on UP prismatic core technology
(Figs. 3 and 4). The industry retains a
considerable MP technological and
morphological component.24,33 The
assemblage, which is directly associ-
ated with a Neanderthal tooth,34 is
dated by 14C (AMS, charcoal) to
between 44 and 38 ka (uncalibrated).
At the Klisoura Cave 1, an arched
backed blade industry described as
Ulluzian is dated by a single AMS 14C
measurement to ca. 40 ka (uncali-

Figure 2. Handaxe from Kokkinopilos, Epi-
rus. Reproduced from the Journal of Field
Archaeology with the permission of the
Trustees of Boston University. All rights
reserved.
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brated).35 An attempt to clarify and
refine the chronology of the described
Ulluzian layer is currently under way.
The Aurignacian is represented by a
small assemblage in the deepest layers
of the Franchthi Cave in the southern
Argolid, dated by an old conventional
14C determination to ca. 35 ka,36 the
undated open-air sites of Spilaion in
Epirus and Elaiochori in Achaia,4,37

and the long Aurignacian sequence of
Klisoura Cave I.29 The deeper layers of
the latter sequence date to ca 32–34 ka,
while published dates for the upper
Aurignacian layers are not considered
conclusive as yet. The Aurignacian is
unconformably overlain by Epigravet-
tian assemblages dated to after 14 ka

without an intervening Gravettian
occupation.29 Open-air sites of the UP
are rare. The sites that are known, such
as Elaiochori or Spilaion, do not
occupy the locations favored by the
Mousterian inhabitants.4,37

By the beginning of OIS 2, ca. 30 ka,
humans appear to have shifted the core
of their settlement from open-air loca-
tions to caves and rockshelters as part
of a complex logistical collecting strat-
egy.19 However, few sites provide
sequences corresponding to the
Gravettian technocomplex, which is
widespread in Europe between 30 and
20 ka. These are the cave sites of Kas-
tritsa and possibly Grava in northwest-
wern Greece.38 It is hypothesized that

this part of the country yielded the full-
est record of the period, probably
because environmental conditions and
diverse resources provided refuge to
human populations during this period
of deteriorating climatic conditions. Af-
ter this period, the archeological record
testifies to the exploitation of various
regions like Epirus (Klithi, Boila, Meg-
alakkos in the Voidomatis gorge), The-
ssaly (Theopetra), and the Peloponnese
(Franchthi and Klisoura). These sites
have all yielded rich cultural assemb-
lages of Epigravettian character dated
to between 17 and 11 ka BP.
Altogether, only a few sites have

yielded human remains. Most homi-
nin fossils have been recovered in
the Mani peninsula (southern Pelo-
ponnese), although the best known
of these, the Petralona cranium, was
found in northern Greece. Unfortu-
nately, the most important fossils
recovered to date lack secure archeo-
logical, faunal, and chronological
context.

HUMAN FOSSIL RECORD

Middle Pleistocene

Despite the region’s crucial position
on one of the likely proposed migra-
tion routes of early humans from
Africa into Europe, no human
remains dated to the early Middle
Pleistocene have been recovered. One
possible exception is an isolated
upper third molar from the site of
Megalopolis, in the Peloponnese
(southern Greece). This tooth, found
in the early 1960s during an excava-
tion in the Megalopolis lignite mines,
was associated with fauna attributed
to the Biharian, the mammal age
spanning the Early to mid-Middle
Pleistocene (up to as late as 400 ka).39

The initial description did not reach a
conclusive taxonomic assessment40

and no further investigation has been
undertaken since. Work is currently
in progress to confirm and refine the
specimen’s chronology and to better
assess its affinities.41 In contrast, the
later part of the Middle Pleistocene is
relatively well represented, although
the relevant sites of Petralona and
Apidima are not securely dated and
are only tentatively placed within this
time period (Table 1, Fig. 1A).

Figure 3. Lakonis I: MP lithic artifacts.24 Reproduced from the Journal of Field Archaeology
with the permission of the Trustees of Boston University. All rights reserved.
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Petralona

Discovered in 1960 by a group of local
villagers in the Petralona cave, Chalki-
diki (northern Greece),42,43 the Petra-
lona cranium (Fig. 5A) is one of the
most complete in the European fossil
record. It is virtually intact and undis-
torted, lacking only its incisors. Since
its discovery, the specimen has been
surrounded by controversy regarding
its classification and especially its age.
The Petralona cave was excavated by

Poulianos during 1968 and 1974–
1975,43 several years after the speci-
men’s accidental discovery. The cave

yielded abundant faunal remains, both
from the excavated areas and the sur-
face. These included many carnivores,
such as cave bear, wolf, and hyaena, as
well as large herbivores and micro-
fauna.43 Several contradictory and
widely ranging ages have been pro-
posed for this faunal assemblage,44

with an estimate of about 700 ka put
forth by Kurtén and Poulianos.45 How-
ever, the association of the fauna with
the human cranium, a surface find, is
questionable, making any faunal age
estimate of dubious relevance. The use
of absolute dating has also proven con-
troversial, with electron spin resonance

(ESR) and uranium-series (U-series)
dates on the stalagmitic sediments and
travertines associated with the cra-
nium yielding widely ranging ages
between 670 ka46 and 240-160 ka.47

This discrepancy was, to a large extent,
due to the lack of certainty about the
exact original position of the cranium
relative to the sediments analyzed. A
recent revision of these dates con-
cluded that an approximate age of 250
ka is most likely.48

No clear cultural remains were
found in the Petralona cave. Some
stone and bone ‘‘tools’’ have been listed
as having been recovered during exca-
vation,43 but these seem to be of dubi-
ous artifact status. Finally, claims for
the existence of postcranial remains
associated with the cranium and dam-
aged during initial excavation43 have
not been substantiated.
Early views on the cranium’s clas-

sification adopted contradictory taxo-
nomic assignments.42–43,49–52 Stri-
nger53,54 found it to be similar to
other Middle and Late Pleistocene
fossils from Europe and Africa, often
placed in the past in the loosely
defined evolutionary grade ‘‘archaic
H. sapiens.’’ Current consensus
includes Petralona in H. heidelbergen-
sis.55,56 Together with other Euro-
pean representatives of this taxon,
Petralona is generally believed to
represent one of the earliest mem-
bers of the Neanderthal lineage in
Europe. It has been described as
showing incipient Neanderthal facial
characteristics,57 though it still
retains strong overall similarities to
its African contemporaries.58

Apidima caves, Mani peninsula

This site comprises four caves (A-D)
formed in the Middle Triassic–Late
Eocene limestone on the coast of the
inner Mani in the southernmost
Peloponnese. The caves are very near
the current sea level, cave A being
the lowermost at 4 m above sea level.
(Caves B-D are at 11, 19, and 24 m
asl, respectively), and are accessible
only by boat. They were partially
excavated between 1978 and 1985 by
a team from the University of Ath-
ens.59–62 In 1978, two partial crania
were discovered in cave A. The speci-

Figure 4. Lakonis I: IUP lithic artifacts.24 Reproduced from the Journal of Field Archeology
with the permission of the Trustees of Boston University. All rights reserved.
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mens were encased in a block of
breccia found wedged between the
cave walls deep in the cave,60 from
which they have been mechanically
cleaned. Both the site and the
human skeletal remains are known
only from preliminary descriptions,
short communications, and a few
published photographs.
Currently, no date is available for

the Apidima crania, although a Mid-
dle Pleistocene age is usually
assumed based on their rather ar-
chaic morphology. In addition to the
human specimens, the breccia block
contained a tortoise carapace, but no
other fauna or lithic remains. Fur-
ther faunal and lithic material
reported from the site were recov-
ered from other sediments and is not
directly associated with the homi-
nins.60 Lithic remains from test
trenches, though not from the brec-
cia block containing the hominins,

have been reported in all four
caves,62 but no detailed publication
describing them exists to date (with
the exception of the lithics recovered
in cave G).

Apidima 2 (LAO 1/S2, Fig. 5B) is
relatively complete although lacking
the occipital bone and parts of the
temporal bones, as well as all teeth
and part of the palate. The cranium
is somewhat distorted and shows
multiple cracks. The second cranium
(Apidima 1, LAO 1/S1) is less com-
plete, preserving the posterior part of
the neurocranium and base. It was
partially eroded before collection,
and has only recently been cleaned.
Apidima 2 exhibits a low vault, a
pronounced supra-orbital torus, a
wide interorbital breadth, large
rounded orbits, and a large nasal
aperture. Despite its primitive fea-
tures, Apidima 2 is quite gracile,
especially when compared to

Petralona, and may represent a
female.60,61,63,64

To help elucidate the taxonomic
position of Apidima 2, we made a
first attempt at comparative analysis
of this specimen using multivariate
statistical analysis of five published
facial measurements for Apidima64

and a sample of relevant fossil
humans. The latter included four
Middle Pleistocene European and
African specimens (H. heidelbergensis
s.l.), five Neanderthals, and four
early modern humans. After correct-
ing the measurements for size by
subtracting the log geometric mean
of the five measurements for each
individual from each log-trans-
formed measurement, we performed
a principal components analysis
(Fig. 6). The first two principal com-
ponents, accounting for nearly 80%
of the total variance, separate Nean-
derthals and H. heidelbergensis (s.l.)
from H. sapiens, although there is
some degree of overlap along both
axes. Neither axis separates Nean-
derthals from H. heidelbergensis
(s.l.). Apidima 2 falls on the negative
end of both PC 1 and PC 2 and near
the Neanderthal and the H. heidel-
bergensis ranges. Its PC 1 score is
most similar to that of Petralona; on
PC 2 it falls nearest Kabwe, Arago
21 and Guattari. These results are
suggestive, though not conclusive as
to the precise affinities of the speci-
men, and illustrate the need for fur-
ther analysis of the Apidima mate-
rial.
Like Petralona and other European

H. heidelbergensis specimens, Api-
dima 2 has facial features that have
been described as ‘‘incipient’’ Nean-
derthal traits, such as posteriorly
sloping zygomatics and a somewhat
inflated maxilla. The posterior vault
of the less complete individual, Api-
dima 1, does not show a chignon or
other Neanderthal-like morphology.
In this respect, it appears that the
Apidima crania might fit into the
early part of the temporal trend
observed in the European Neander-
thal lineage according to the accre-
tion hypothesis of Neanderthal evo-
lution, which postulates that Nean-
derthal-like facial features appeared
earlier in the European lineage than
did occipital ones.57

Figure 5. The two most complete hominins from Greece: A. Petralona, frontal and lateral
views; B. Apidima 2 on block of matrix (cast), frontal and superior views. Photos courtesy
of and copyright Eric Delson.
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Late Pleistocene-Middle
Paleolithic

Only a few MP sites in Greece have
yielded human remains, despite the
relatively good representation of this
period in the archeological record
(Table 1, Fig. 1B).

Lakonis, Mani peninsula

This site is located on the eastern
coast of the Mani peninsula, in the
southern Peloponnese. It consists of
a cave and several collapsed karstic
formations in a limestone bedrock.
Of these, Site I preserves the richest
deposits and has been the object of
systematic excavations by an interna-
tional and interdisciplinary team
from the Ephoreia of Paleoanthro-
pology and Speleology (Greek Minis-
try of Culture) and other institutions
since 1999.24,34

Lakonis I is a collapsed cave with
a floor area of approximately 250 m2.
It shows a steep, partially sub-
merged, wave-eroded sequence of

brecciated sediments more than 7 m
in height, the lowermost part of
which is at current sea level. The
sediments are strongly lithified due
to postdepositional circulation of
water, which, however, has not
affected stratigraphic integrity.24,65

The lowermost unit is a coastal con-
glomerate, indicating a coastal envi-
ronment and sea level similar to
those of present time. This fossilized
beach suggests that the accumula-
tion of sediments in Lakonis I prob-
ably began after OIS 5. The top levels
are dated to between approximately
38–44 radiocarbon ka by AMS car-
bon dating on charcoal.24,33,34 The
sedimentary sequence is divided into
five broad stratigraphic units, with
many sublayers each, of which Units
IV to Ib have yielded extremely rich
MP lithic assemblages (Fig. 3).24 Unit
Ia has yielded an Initial Upper Paleo-
lithic industry (Fig. 4).24,33 The fau-
nal material is also rich, but rela-
tively poorly preserved. The majority
of the remains are extremely frag-
mented and burned. Preliminary
analysis shows a predominance of

cervids, fallow deer in particular,
and an almost complete lack of car-
nivore remains.24 Relatively low
numbers of seashells (Pecten jaco-
baeus, Pina nobilis)66 have also been
recovered in the deposits. The faunal
composition, the high density of
both faunal and lithic assemblages,
and the presence of hearths all point
to a highly anthropogenic and inten-
sive occupation at Lakonis I.
In 2002, a well-preserved human left

lower third molar (Fig. 7) was found in
situ during excavation in Unit Ia and
has been dated to between approxi-
mately 38 and 44 radiocarbon ka.33,34

This well-preserved tooth, which exhib-
its characteristic Neanderthal morphol-
ogy, including slight taurodontism, an
accessory rootlet, a well-defined ante-
rior fovea, and a mid-trigonid crest, as
well as Neanderthal-like growth pat-

terns as determined from enamel his-
tology, has been assigned to Homo
neanderthalensis.34,67 The specimen
was found in an undisturbed context,
as shown by lithic refits, faunal remains
found in anatomical position, and sedi-
ment micromorphology, in association
with the Initial UP assemblage.24,33,34

Lakonis is one of only three known
sites preserving diagnostic human
remains associated with ‘‘transitional’’
and Initial UP industries in Europe, the
other two being Châtelperronian sites
in France.68 Although the Initial UP
industry at Lakonis is not analogous to
the Châtelperronian, the instance of
Neanderthals associated with assemb-
lages showing UP affinities is intrigu-
ing. Because no early modern human
remains are currently known from this
region and time period, the possibility
of direct cultural exchange with mod-
ern humans seems slim, unless such

Figure 6. Principal components analysis of five facial measurements (bizygomatic
breadth, nasion-prosthion height, nasal height, nasal breadth, and orbital breadth) in
Apidima and other Middle/Late Pleistocene specimens. Apidima 2 (star); H. heidelber-
gensis: Petralona, Arago, Cranium 5, Kabwe (open squares); H. neanderthalensis: La Fer-
rassie 1, La Chapelle-aux-Saints, Guattari, Shanidar 1, Shanidar 5 (black triangles); H. sapi-
ens: Qafzeh 6, Qafzeh 9 (open diamonds), Cro Magnon 1, Abri Pataud 1 (black dia-
monds). Neanderthal (dark grey), early modern human (light grey) and H.
heidelbergensis (open) convex hulls shown. Data from the literature64,93–97 and supple-
mented by Stinger C (personal communication).

Lakonis is one of only
three known sites
preserving diagnostic
human remains
associated with
‘‘transitional’’ and Initial
UP industries in Europe
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exchange occurred relatively far away
(for example, in the Northern Balkans)
and arrived in Southern Greece via
stimulus diffusion. An alternative hy-
pothesis is that this industry was devel-
oped independently by the local Nean-
derthal population.

Kalamakia, Mani peninsula

The Kalamakia site is located on the
western coast of the Mani peninsula
in the vicinity of Apidima and Lako-
nis. Like them, Kalamakia is a kars-
tic cave formed in the limestone cliff-
side. Excavations, run jointly by the
Ephoreia of Paleoanthropology and
Speleology (Greek Ministry of Cul-
ture) and the Musée National d’His-
toire Naturelle (Paris), began in 1993
and were concluded in 2006.31,69,70

Like Apidima and Lakonis, the
Kalamakia cave is located directly on
the coast, some 10 m from the cur-
rent sea line at 2.5 m asl, directly
above what is interpreted as the Tyr-
rhenean terrace formed during the
last interglacial.69 Seven broad strati-
graphic units are recognized. The
lower two of these comprise marine
sediments most probably dating
from OIS 5a or 5c,69,70 thus putting
a lowermost limit on the dating of
the human occupation. The upper
units comprise sandy and clay terres-
trial sediments that preserve fauna,
lithic remains, and hearths, and are
topped by a stalagmitic layer. The
uppermost archeological level has
been dated to > 40 radiocarbon ka
with a single 14C AMS dating on
charcoal. The site is thought to have

been occupied intermittently by
humans, with several episodes of
animal occupation.69,70

The lithics from Kalamakia have
been described as Mousterian.70 The
faunal remains are dominated by wild
goat and fallow deer, but several car-
nivores are also present (Panthera par-
dus, Lynx lynx, Felis sylvestris, Canis
lupus, Vulpes vulpes, Mustela sp.). The
bones of many small vertebrates,
including frogs, snakes, tortoises, liz-
ards, bats, rodents, and birds have
also been found, some of which may
represent the remains of the meals of
birds of prey. Perhaps one of the most
interesting findings at the site was the
discovery of several seashells (Callista
chione and fewer Spondylus geadero-
pus) in two of the archeological
layers. Most shells of the former spe-
cies have been retouched and appear
to have been used as scrapers. Darlas
and de Lumley70 suggested that their
small number is evidence that the
items were not consumed, though the
possibility remains that they were
part of the human diet.

Kalamakia has yielded several
human specimens, most of them iso-
lated teeth, both permanent and de-
ciduous, from various levels. Because
of their association with Mousterian
lithics, it has been assumed that they
represent Neanderthals. Only one of
these, a worn upper third molar, has
been referred to in the literature.31 A
detailed description of the Neander-
thal affinities of the human assem-
blage is currently in preparation.

Late Pleistocene–Upper
Paleolithic

Upper Paleolithic human remains
from Greece are very rare (Table 1,
Fig. 1B).

Apidima caves, Mani peninsula

In addition to the Apidima 1 and 2
crania, the Apidima site preserves
what has been interpreted as a UP
female burial. The skeleton (LAO 1/S
3), excavated in cave C of the Apidima
cave complex, is represented by most
of the postcranium, a mandibular
fragment preserving the left molar se-
ries, and some isolated teeth.59,76,77

Its assignment as a female was based
on the morphology of the pelvis.59

Dental wear on the teeth indicates a
young adult age.59,77

The skeleton was reportedly associ-
ated with stone and bone tools, ani-
mal bones, and charcoal pieces,59,77

as well as about forty small perfo-
rated shells of Nassa neritea, possibly
beads.77 In a preliminary analysis of
the lithic material, Darlas78 con-
cluded that the sixty-two artifacts
found in association with LAO 1/S 3
can be tentatively attributed to an
Aurignacian industry, but stressed
the need for additional study. A
reported date of 30 ka59,62 seems
largely conjectural, being based on
stratigraphic observations and the
preliminary taxonomic assignment of
the lithic assemblage.78 An attempt
to obtain ESR dates from the Api-
dima cave G deposits produced ages
of 20–30 ka and 25–15 ka for two
travertine samples.79 However, the
large variability of the dates, as well
as the uncertainty surrounding the
stratigraphic position of the dating
samples relative to the burial, limit
the usefulness of this dating attempt.

Theopetra cave, Thessaly

This site preserves a long series of
deposits from the MP up to the Neo-
lithic and fragmentary human
remains attributed to the UP, Meso-
lithic, and Neolithic periods.27,71A
calvarium, recovered as several cra-
nial vault fragments, and fragmen-
tary postcranial remains (Theopetra
1) were found in a disturbed UP
layer at this site.80,81 The remains
were tentatively interpreted as a UP
burial, based on sedimentary obser-
vations and their association with
two UP artifacts; no other artifacts
or grave goods were recovered with
the skeleton.80,81 A 14C date obtained
from a long bone fragment has indi-
cated an age of 13,723 6 60 radio-
carbon ka.82 Nonetheless, the age of
the remains, the association between
the calvarium and the long bones, as
well as the association of the skeletal
remains with the UP artifacts, are
uncertain due to the disturbed na-
ture of the sediments. A recent
attempt to date the calvarium
directly was unsuccessful due to

Figure 7. The Neanderthal molar from
Lakonis (LKH 1). Occlusal view.
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poor preservation of bone collagen
(Richards personal communication).
The Theopetra 1 calvarium pre-

serves the frontal and parietal bones
almost in their entirety, as well as

the upper scale of the occipital bone.
Its morphology is clearly modern.
Though relatively gracile, it has been
tentatively assigned as a male.80,81

Ancient DNA analysis on the speci-

men produced an HLA_DR 311, DQ
27 type, a type globally distributed
and common in Greece.83 Evison
and coworkers83 interpreted this
result as consistent with a Paleolithic
origin of the observed current south
east–north west genetic gradient in
Europe. However, given the contami-
nation problems of ancient DNA
analysis in modern human remains,
as well as problems with the strati-
graphic placement and chronology of
the specimen, this result must be
treated with caution.

Franchthi

Some fragmentary human remains,
attributed to the final Paleolithic,
were recovered during excavations in
Franchthi cave, located in the south-
ern Argolid, Peloponnese. The site
consists of a very large karstic cave
(more than 150 m deep, with an
opening 30 m in width), situated
near the current coastline at 12.5 m
asl.36,84,85 The cave, excavated from
1967 to 1976 by Indiana University
under the auspices of the American
School of Classical Studies at Athens
and the Greek Ministry of Culture,
preserves sediments from the UP, to
the final Neolithic,36,84,85 including
an Aurignacian level radiocarbon
date of >22 ka.
Franchthi appears to have been

only sparsely inhabited until the end
of the Pleistocene (approximately 10–
13 radiocarbon ka),85 when an inten-
sification of occupation occurred.
This period at Franchthi exhibits
Epigravettian lithic industries, char-
acterized by backed bladelets, end
scrapers, and geometric microliths,
like triangles or trapezes.36 The faunal
remains are dominated by equids and
cervids; fish and marine mollusks as
food refuse are also present, though
rare.86,87 Plant remains from these
layers, including pistachios, almonds,
pears, several legumes, wild oats, and
barley, indicate an open woodland
habitat.88 No bone tools or objects of
art were found, although marine shell
and animal tooth beads are known
from the Paleolithic deposits at the
cave.36,86 The human remains from
these layers include a mandibular
fragment, an adult molar fragment,
two shed deciduous teeth, and two

Box 1. Theopetra Cave, Thessaly

This site, located in central
Greece, consists of a large cave in
a limestone formation 300 asl on
the Thessalian plain. Excavations
undertaken by the Ephoreia of
Paleoanthropology and Speleology
(Greek Ministry of Culture) from
1987 to 1998 uncovered a long se-
ries of deposits dating from the
MP to the Neolithic.27,71 Although
no human remains are known
from the MP context, this site is
notable for the preservation of
human footprints from the Mous-
terian levels (Fig. 1).
The Middle Paleolithic layers at

Theopetra have been dated to
between > 130 ->60 ka based
on recent thermoluminescence
dates.23 They have yielded lithic
assemblages characterized by the
use of both Levallois and non-
Levallois reduction techniques,
high variability in the tool inven-
tory, and low artifact density.28,72

The site also preserves plant
remains from the MP context,
including mostly burned seeds of
various wild legumes and fruits.73

Human footprints were found in
the lower levels of the Theopetra
sedimentary sequence and are
associated with MP tools.74 Two
of these are complete and are
most comparable in length to foot-
prints of modern children of 2–3
years of age (approximately 15
and 13.8 cm, respectively). One
complete and one partial footprint
may have been made by a covered
or shod foot.74 If this interpreta-
tion is correct, these Theopetra
footprints are the oldest archeo-
logical evidence of footwear, and
much older than the previously
known evidence would suggest.75

Although footprint morphology
does not allow for taxonomic
assessment, these prints are
thought, because of the age of the
deposits and their association with
Mousterian lithics, to have been
left by Neanderthal children.
Although footwear use by Nean-
derthals may have been rare, the
Theopetra finding suggests that it
might have occurred at least in
some instances.

Figure 1. Three of the Theopetra footprints. Photographs courtesy of Nina Kyparissi,
copyright Ephoreia of Paleoanthropology and Speleology, Greek Ministry of
Culture. [Color figure can be viewed in the online issue, which is available at
www.interscience.wiley.com.]
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postcranial fragments, all modern
(Papathanassiou personal communi-
cation). A detailed description is
pending.

CONCLUSION

This short overview makes clear the
richness of the known paleoanthropo-
logical record from Greece, as well as
the potential of this region for further
discoveries. The current picture of
Pleistocene Greece that emerges is
one of contradictions. While the
human fossil record is rich for the
Middle Pleistocene, showing human
presence both in the north and possi-
bly also in the mostly southern part of
the mainland, cultural remains from
that period are very rare. Further-
more, even though the number of
known MP sites with well-docu-
mented Mousterian industries has
recently grown, human remains from
this period are scarce. This phenom-
enon, which has also been observed
in Italy and other Eastern Mediterra-
nean regions, might reflect a wide-
spread taphonomic bias or a lack of
burials as a Neanderthal mortuary
practice. The southernmost tip of
mainland Greece seems to have been
particularly important for human
habitation at this time, with several
rich fossil-bearing sites located in the
Mani peninsula. Furthermore, a late
date for an open-air Mousterian
assemblage in central Greece suggests
that some regions of the country may
have acted as refugia for late Nean-
derthal populations. On the other
hand, UP human and cultural
remains are rare and unevenly distrib-
uted, suggesting an absence of human
populations at least in some regions
during this period.
Although future field work will no

doubt bring forth new finds, and per-
haps also help resolve the poor chro-
nology of the majority of the region’s
fossil record, several issues remain to
be investigated. These include the
potential geological biases in preser-
vation of Pleistocene sites, including
the possibility that human activity
might have been focused in coastal
areas that are now submerged.
Another potentially useful area of
investigation is the influence of cli-
matic cycles, topography, and geolog-

ical events, such as the Campanian
Ignimbrite eruption,89 on human
occupation and dispersal patterns. It
would also be useful to know how
these regional patterns might fit with
continent-wide and eastern-Mediter-
ranean-wide evolutionary processes,
including gene flow and isolation
among Pleistocene human popula-
tions, ecological adaptation, biogeog-
raphy, and cultural and technological
developments. What is clear is that
the recent years of intensified interest
in paleoanthropological research in
Greece have already started bearing
fruit. Continuation of that progress
will help highlight the importance of
the southeastern European record in

elucidating human evolution in the
continent.
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(Aréopolis; Péloponnèse). Bull Correspondance
Hellénique 122:655–661.

32 Darlas A. 2007. Le Mousterien de Grèce à la
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96 Arsuaga J-L, Martinez I, Gracia A, Lorenzo
C. 1997. The Sima de los Huesos crania (Sierra
de Atapuerca, Spain): a comparative study. J
Hum Evol 33:219–281.

97 Sergi S. 1991. The Neanderthal cranium of
Monte Circeo (Circeo 1). In: Piperno M, Scichi-
lone G, editors. The Circeo 1 Neanderthal
skull: studies and documentation. Rome: Insti-
tuto Poligrafico e Zecca dello Stato.

VVC 2009 Wiley-Liss, Inc.

Books Received

� de Beaune S.A., Coolidge F.L.,
and Wynn T. (2009). Cognitive
Archaeology and Human Evolu-
tion. 204 pp. New York: Cam-
bridge University Press. ISBN:
978-0-521-74611-3. $27.99 (paper).

� Fry, D.P. (2009). Beyond War:
The Human Potential for Peace.
351 pp. New York: Oxford Uni-
versity Press. ISBN 978-0-19-
530948-5. $17.95 (paper).

� Grine F.E., Fleagle J.G., Leakey
R.E. (2009). The First Humans:
Origin and Early Evolution of
the Genus Homo. 232 pp. New

York: Springer. ISBN 978-1-
4020-9979-3 (cloth).

� Hovers, E. (2009). The Lithic
Assemblages of Qafzeh Cave.
320 pp. New York: Oxford Uni-
versity Press. ISBN: 978-0-19-
532277-4. $95 (cloth).

� Lord R.D. (2009). Capybaras: A
Natural History of the World’s
Largest Rodent. 200 pp. Balti-
more: The John’s Hopkins Uni-
versity Press. ISBN: 978-0-8018-
9163-2. $50.00 (hard cover).

� Milner R. (2009). Darwin’s Uni-
verse: Evolution from A to Z.

496 pp. Berkeley: University of
California Press. ISBN 978-0-
520-24376-7. $39.95 (cloth).

� Renfrew C. and Morley I.
(2009). Becoming Human: In-
novation in Prehistoric Material
and Spiritual Culture. 324 pp.
Cambridge: Cambridge Univer-
sity Press. ISBN 978-0-521-
73466-0. $29.99 (paper).

� Serjeantson, D. (2009). Birds.
486 pp. New York: Cambridge
University Press. ISBN: 978-0-
521-75858-1 $43.00 (paper)

ARTICLES The Paleoanthropology of Greece 143


