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Chapter 8 : Temporal and spatial patterns in the
Aurignacian data.

The Upper Palaeolithic data presentation follows a similar format to that of the Lower
Palaeolithic, with the intention of making these chapters easily comparable. This
chapter will present the temporal and spatial patterns of the existence of the
Aurignacian, with the aim of establishing the timing and extent of the spread of early
modern humans into Europe. A brief discussion of the nature of the Upper
Palaeolithic data and its analysis will begin the chapter, followed by the presentation
and discussion of the Aurignacian temporal and spatial data. The problems of the use
of radiocarbon dates will be examined, and the issues surrounding the identification of
Aurignacian industries will be considered. The implications for the detection of

movement processes, such as exploration, will then be discussed.

The Upper Palaeolithic data and analysis.

The investigations into the patterning of the Upper Palaeolithic data were made as
similar as possible to the analysis of the Lower Palaeolithic, in order to produce
comparable results. The maps were created using the same digital data, projected in
the same manner as the Lower Palaeolithic spatial analysis, described in Chapter 5.
The statistical tests of each variable in the database were identical to those applied to
the Lower Palaeolithic data, with the exceptions described below. All the analysis of
the dates used the six date categories defined in Chapter 4, and was undertaken at the

three levels of certainty of Aurignacian presence unless otherwise stated.

The Upper Palaeolithic data analysis suffered fewer problems relating to small sample
sizes than the Lower Palaeolithic material. All the sites in the database were dated to
the same level of certainty; therefore, the only variation in the reliability of the results
concerns the effect of changing the level of confidence in the assemblages reflecting
genuine Aurignacian material. The early Upper Palaeolithic industries that were not
definitely Aurignacian, and dated to the beginning of the study period, could be

transitional industries such as the Chatelperronian that have been connected to the
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final Neanderthals in Europe, and thus do not represent the processes of movement of
modern humans into Europe, instead being potentially related to interactions and
acculturation between the Neanderthal and Homo sapiens groups. Alternatively, the
early Upper Palaeolithic material could represent remains left by anatomically modern
human groups, perhaps related to the processes of movement undertaken by these
groups, or to specialised activities resulting in unusual assemblages (Adams 1998).
The material designated as unlikely to be Aurignacian, which dates to the end of the
study period, could be related to the processes of the appearance of the industries that
succeed the Aurignacian. Those assemblages that were clearly not Aurignacian, and
were either Gravettian or the final Neanderthal industries, were excluded from the
dataset. Therefore, these problems were minimised, but remain a factor in the
interpretation of the data because small assemblages that lack diagnostic tool forms
cannot be excluded from the possibility of manufacture by Aurignacian groups. The
investigation into the patterning of the data will address these problems, as well as the

processes of movement that are revealed.

When did the Aurignacian appear in Europe?

The Aurignacian temporal data.

The full list of sites dated to each of the date categories, at each level of certainty of
Aurignacian presence, is presented in Appendix 3. Figures 8.1-8.3 show the
distribution of Aurignacian sites over time, which reveals that the Aurignacian had
definitely arrived in Europe by 40,000 years ago, and was already present in a large
number of sites by this date. Therefore, between 43.5-40 Kyr BP the first Aurignacian
sites appeared in Europe. Increasing the certainty of attribution to the Aurignacian
results in the numbers of sites decreasing, especially after 29.5 Kyr BP. The
distribution of Aurignacian site numbers over time is slightly skewed towards the
older date categories, suggesting a gradual increase in Aurignacian presence until
36.5-33 Kyr BP, and then a more rapid decline, with few sites younger than 29.5 Kyr
BP.
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and the main Aurignacian occurrences. Therefore, the six divisions used provide the
best date range available, when the full range of the dates at two standard deviations
are used. The use of a single standard deviation, or even the centre point of the dates,
would substantially lower the chances of the dates being correctly assigned, and
therefore would actually decrease the strength of the results by increasing the chances

of producing false patterning (Pettitt 2000; Pettitt and Pike 2001).

The calibration of the radiocarbon dates also creates potential inaccuracies, but the
calibrated dates were used in order to allow comparison between dates obtained by all
absolute techniques (van Andel ef al. 2003b), given the fact that radiocarbon at this
time range appears to consistently provide younger dates than other methods (Pettitt
1999). The dates used in the analysis were the calibrated dates quoted in the Stage
Three Project database, which used the CALPAL calibration of radiocarbon dates
with the default calibration curve (van Andel et al. 2003b). Dates that were questioned
in the Stage Three Project database or the original published reports due to being
outliers, having poor sample quality, or poor connections to the Aurignacian material
at the sites were discarded from the analysis. This procedure intended to provide a
large database of dates that could be accepted as good quality indicators of the timing
of Aurignacian arrival in Europe, without actively selecting or rejecting sites to fit a
chronological agenda. Therefore, it remains likely that some or all of the dates used
suffer from inaccuracies, but this methodology offers the best means possible of

analysing patterning in the dates without producing false results (Pettitt pers. comm.).

The dates shown in Figures 8.1-8.3 reveal that the Aurignacian is already present in
Europe by 40 Kyr BP in high numbers of sites, and steadily increases until 36.5-33
Kyr BP. After this peak, the numbers of Aurignacian sites rapidly decrease. The
definitely Aurignacian sites show a stronger skew towards the earlier periods than the
less confidently identified material. The addition of the undiagnostic EUP sites results
in a greater number of late sites, suggesting that these assemblages may be Gravettian,
or that distinctively Aurignacian artefacts decline rapidly after 33 Kyr BP, perhaps
related to the reduction in assemblage sizes, discussed in Chapter 10 (Figure 10.1,
page 437). However, the majority of Aurignacian artefacts varied in prevalence over
time in the same fashion as the number of Aurignacian sites, and therefore no trend

towards a loss of diagnostic elements is seen in the artefact data presented in Chapter
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10. The addition of the unlikely Aurignacian sites has less of an effect on the
distribution of sites over time among the earlier date divisions, which could be
interpreted as there being less possibility of confusing the transitional industries, than
the Gravettian, with the Aurignacian; or that fewer Aurignacian sites lacked

diagnostic tools in the early periods.

The small number of undiagnostic EUP industries at the beginning of the time of
Aurignacian occurrence implies that any exploratory behaviour associated with
ephemeral sites and rapid long distance movement was restricted to few occurrences.
Nevertheless, the rapid appearance of the Aurignacian between 43.5-40 Kyr BP
suggests that exploration may have occurred before these dates, as rapid spread is
unlikely to be sustainable without an element of exploration. However, the appearance
of so many sites in the earliest phase of Aurignacian existence results in difficulties in
tracing the processes of movement through site numbers alone, as the movement
appears to be instantaneous in the radiocarbon chronology, contra Bocquet-Appel and
Demars (2000) and Mellars (1996; 1998; 1999). However, given the problems
associated with radiocarbon dates at this time range, it is possible that a phase of low
site numbers preceded the major occupation, but cannot be detected at the current

level of dating resolution.

Where was the Aurignacian present in Europe?

The Aurignacian spatial data.

Figures 8.4-8.21 present maps of Aurignacian sites in Europe during each of the six
date categories and at each level of certainty of Aurignacian presence. The sites dated
>40 Kyr BP are displayed in Figures 8.4-8.6. These maps reveal that the Aurignacian
was already widely dispersed across Europe in its earliest phase. However, Figure 8.4
demonstrates that definite Aurignacian sites are not found in the earliest phase in
southwestern Iberia, Greece and the Adriatic coast, with the exception of Italy.
Britain, Italy and northeastern Europe contain very few definitely Aurignacian sites.
Clusters of definitely Aurignacian sites can be seen in southwestern France, the

northern Spanish coast, the Po Valley and the Czech Republic. Figure 8.5 adds the
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The spatial patterning highlighted in Figures 8.4-8.6 reveals that Aurignacian sites
appeared across a wide area of Europe by 40 Kyr BP contra d’Errico ef al. (1998) and
Zilhdo and d’Errico (1999), and the assemblage size distributions presented in
Chapter 10 (Figure 10.2 and Figure 10.3, pages 439-440) show that these early
Aurignacian sites were large in all the areas occupied. Therefore, it is not possible to
trace a movement from east to west across Europe in the timing of the first appearance
of the Aurignacian, when the dates are considered at two standard deviations, contra
Bocquet-Appel and Demars (2000) and Mellars (1996; 1998; 1999). However, the
absence of early Aurignacian material in the Iberian Peninsula beyond the “Ebro
Frontier” (d'Errico ef al. 1998) demonstrates that Aurignacian groups did not move
into Europe from North Africa via the Straits of Gibraltar, contra van Andel, Davies
and Weninger (2003a). Thus, despite the lack of a cline in the dates of Aurignacian

appearance, a route of entry from the east must have applied.

Over time the zone of Aurignacian presence expanded, and the number of sites in the
area of early occupation increased. Aurignacian sites spread into the Levant and the
Adriatic coast by 36.5-33 Kyr BP, the time of the greatest number of Aurignacian
sites. However, definitely Aurignacian finds do not occur in southern Iberia until after
26 Kyr BP, and Greece lacks Aurignacian sites entirely. These areas are on the
periphery of the core region of occupation in Central Europe, southern France,
northern Spain and northern Italy; hence, their geographical remoteness may explain
their late occupation, as problems of access may have limited spread. Furthermore, the
low levels of occupation of these regions could indicate that they were still
undergoing colonisation during the study period, as widespread exploration is
expected to precede established settlement. However, the presence of large sites in
these regions, discussed in Chapter 10, undermines the explanation by exploration,
because pioneering sites are expected to be small due to the small groups and high
mobility associated with the initial stage of migration. Alternatively, these regions
may have been occupied by large Neanderthal populations that prevented the spread
of the modern human groups through competition (Mellars 1996). However, the
issues of the interaction between Neanderthals and modern humans go beyond the

scope of the analysis of this data.
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The spatial extent of the Aurignacian does not directly correlate with the number of
sites over time. As the number of Aurignacian occurrences increases, the area
occupied and the density of finds in the core regions increases; however, as the
Aurignacian declines, further spread into peripheral areas occurs as the core regions
underwent abandonment. Thus, the movement of the Aurignacian was not dependent
on population density, and did not follow a simple wave-front pattern. Bocquet-Appel
and Demars (2000) suggest that spread occurred from independent regional centres, in
a manner analogous to the patch colonisation of a metapopulation forwarded by
ecological biogeography. Some evidence for this suggestion is seen in the presence of
clusters of large sites within the core area of occupation, although the degree to which
these were independent or within a single social network cannot be determined from
the spatial distribution data alone, and the possibility remains that this pattern reflects
a chain migration process of movement directed towards nodal locations, following

the observations of sociological models of modern human movements.

The appearance of Aurignacian sites in Anatolia and the Levant substantially later
than in Europe could be explained by the phenomenon of return migration, if these
areas were the origin of the anatomically modern human groups in Europe, as
suggested by Mellars (1996), shown in Figure 8.22. Sociological and geographical
models of migrations have detected a consistent pattern of migrants returning to their
area of origin once their objectives at the destination have been achieved (Tilly 1978;
Oberai and Singh 1983; Kearney 1986; Massey and Espinosa 1997; Foulkes and
Newbold 2000; Lin and Liaw 2000), although over shorter timescales than that of the
Aurignacian. In a mobile hunter-gatherer population, potentially with very high levels
of mobility, it seems likely that movement would not always direct settlement towards
Western Europe, assuming an origin of the Aurignacian does lie in Eastern Europe or
Western Asia. However, the origin of the Aurignacian population could have been in
areas of Western Asia other than the Levant (Otte and Derevianko 2001), in which
case the late emergence of the Levantine Aurignacian would represent a process of

spread into the periphery surrounding the Central European core.
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region, reinforcing the clustering of the population, and joining together zones of
occupation. It seems unlikely that these sites within the core Aurignacian territory
could represent Neanderthal groups, and thus these assemblages support the presence

of modern humans at sites that lack the distinctive Aurignacian “type fossils”.

Conclusions.

In conclusion, the temporal and spatial patterns of occurrence of the Aurignacian
show that Homo sapiens occupation of Europe was established in the core region of
Aurignacian presence by 40 Kyr BP. This indicates either that the initial movement
into Europe was extremely rapid, or that slow movement has not been detected due to
the problems of radiocarbon dates at this time depth causing the compression of older
sites together at the younger age of 40 Kyr BP. Alternatively, slow movement may
have occurred before the development of the Aurignacian, and therefore is not
detected because the archaeological traces of the first Homo sapiens groups in Europe
cannot be distinguished from the late Mousterian Neanderthal industries.
Nevertheless, the spatial data show that gradual spread into the peripheral areas of
Europe did occur, and therefore that it may be possible to access the processes of
movement during the early Upper Palaeolithic through the archaeological record.
These issues will be further explored in the following two chapters concerning the
ecological and physical environmental context of movement, and the behaviours of

the Aurignacian groups.
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Chapter 9 : Physical environmental and ecological
context of movement of the Aurignacian.

This chapter will address the landscapes and environments occupied over time by the
Aurignacian groups during their movement across Europe, and also the ecological
context in which movement took place. The environment during OIS 3 has been given
as a reason for the timing of the arrival of Homo sapiens but the landscapes and local
environments occupied have not been specifically investigated with respect to the
influence these factors may have had on the spread of early modern humans. The
ecological context of the Upper Palaeolithic has been studied with the aim of
determining the causes of the megafaunal extinctions at the end of the Pleistocene,
and the demise of the Neanderthals. However, the question of whether the movement
of Homo sapiens into Europe was accompanied by other species or not, has not been
addressed. Therefore, this chapter aims to determine whether the ecological
conditions in Europe can be seen to have facilitated the movement of the Aurignacian,
in a similar fashion to the faunal turnovers and dispersals that occurred during the
Lower Palaeolithic movement discussed in Chapter 6. The data concerning the
landscapes occupied by Aurignacian groups will be presented, followed by the

environmental data, and finally the faunal data.

What landscapes were occupied by Aurignacian groups?

The Aurignacian landscape data.

The landscape data suffered from the problem that 34% of the sites lacked
information regarding the surrounding landscape in the published record. Therefore,
there is a possibility that this data is not representative of the true relationship between
the landscape and date or assemblage size of Aurignacian sites. However, no regional
or temporal biases seem to determine which sites lack landscape data, thus the sample

of sites with this information can be regarded as viable.
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Landscapes occupied by Aurighacian groups.

There is no significant relationship between landscapes occupied by Aurignacian
groups and their date, at all times riverine areas are the most heavily occupied, with
few sites in coastal, hilly or mountainous areas, and none in lakes, high plateaux or
plains. The lack of temporal patterning could be explained by the broad range of the
dates of Aurignacian sites, resulting in a blurring of the potential relationship between
date and each factor. Thus, a relationship may have existed, which has been destroyed
by the poor date resolution. Nevertheless, the presence of sites in all the landscape
types that were occupied from the earliest date division suggests that diverse
conditions were inhabited from the time of Aurignacian appearance in Europe,
because a greater skew towards later dates for the occupation of some landscapes
would be expected if the date resolution is obscuring a sequence of landscape
occupation over time. Figure 9.1 demonstrates that there is even distribution of the
relative number of sites in each landscape type over time; therefore, Aurignacian
groups did inhabit riverine, coastal, hilly and mountainous areas from the time of their
arrival in Europe. The only pattern in the landscape types occupied over time was the
decrease in diversity at the end of the period of Aurignacian existence, which can be
explained by the reduced sample size of Aurignacian sites after 29.5 Kyr BP, since
sites in the landscapes occupied only rarely would be liable to disappear from small

samples.

The dominance of riverine landscapes surrounding Aurignacian sites can be explained
by the same factors as discussed for the Lower Palaeolithic results: the definition of a
riverine landscape used in the study, high rates of preservation and dating of sites in
river valleys (Bell and Boardman 1992), presence of critical resources such as large
herds of fauna (Davies et al. 2003), or valleys forming natural corridors through
unfamiliar territory (Kelly 2003). Regardless of the cause of the high levels of
occupation of riverine landscapes, it appears that Aurignacian groups used these

corridors through Europe as the route of their dispersal.

The landscapes occupied by Aurignacian groups are those that provide either a natural
corridor through regions, or provide landmarks that allow easy navigation (Kelly

2003). Moreover, rivers and coasts are easily accessible, and therefore are anticipated
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to be among the first areas occupied. These areas are predicted to allow colonising
groups to find resources and undergo group fission and fusion despite being
unfamiliar with the area. This is supported by the presence of sites with large
assemblage sizes in coastal, hilly or mountainous regions, which can be interpreted as
representing large group sizes or long duration of occupation. Large groups implies
that population was aggregated together at nodal points in the landscape, which
provided known resources sufficient to support many people. Long duration of
occupation likewise implies plentiful resources, but also suggests that these sites
formed at points that could be relocated by individuals after foraging trips. However,
the exclusively large size of sites in areas other than riverine conditions, shown in
Figure 9.2, could be the result of sampling factors, because sites in these regions are
rare, and the majority of all sites are large, thus small sites in rarely occupied
conditions are not expected. Furthermore, hilly, mountainous or coastal conditions do
not provide good preservation of archaeological material (Bell and Boardman 1992);
therefore, it is possible that smaller sites in these conditions have been destroyed,
leaving only the larger assemblages that have undergone some destruction but remain

visible in the archaeological record.

The addition of possible and probable Aurignacian sites increases the number of
occurrences in hilly and mountainous regions, particularly in the earlier periods. It is
possible that some of these additional sites represent transitional industries, such as
the Szeletian, which have been recovered in mountainous areas, and may be
connected to the final Neanderthal population rather than modern human movements
into Europe (Allsworth-Jones 1990). However, if these sites do represent anatomically
modern human presence in these landscapes during the early phases of the movement

into Europe, then hills and mountains did not present barriers to movement.

A route of spread of the Aurignacian along the river Danube and the Mediterranean
coast has been suggested (Djindjian 1993; Kozlowski 1993; Conard and Bolus 2001).
There is little evidence to support the Mediterranean coastal route, as coastal sites
were found to be relatively late and extremely rare. However, the rises in sea level
that occurred during the Late Pleistocene and early Holocene would have destroyed
evidence of sites that had been located on the coastal plain, potentially accounting for

the absence of evidence of coastal occupation. Therefore, at the current state of
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knowledge of the distribution of Aurignacian sites, it is impossible to rule out a
coastal element to the movement, but the very high level of occupation of riverine
areas from the earliest period of Aurignacian occurrence in Europe strongly supports
colonisation through these corridors. However, the addition of the unlikely and
probably Aurignacian sites boosts the number of coastal sites, possibly suggesting an
atypical Aurignacian presence in coastal regions, perhaps related to the “proto-
Aurignacian” industries (Arrizabalaga et al. 2003). Nevertheless, the majority of these
additional coastal sites are dated to 36.5-33 Kyr BP, the time of the peak Aurignacian
appearance, and therefore are unlikely to be connected to the processes of initial

movement into Europe, again suggesting that a coastal route was not involved.

Plains and plateaux are more difficult to navigate through in the absence of detailed
knowledge built over a considerable period of time, and therefore are expected to be
occupied after other regions (Kelly 2003). The absence of Aurignacian sites from
these landscapes could be explained by the lack of time between the arrival of modern
humans and the demise of the Aurignacian for these difficult terrains to become
familiar enough to be habitable. Moreover, the Aurignacian population may not have
increased to a level where habitation of difficult landscapes was necessary due to
population pressure before the end of the period of Aurignacian existence.
Furthermore, if Aurignacian movement was focused through the river valleys, access
to areas of high plateaux, plains and lakes may have been limited by the physical
distance of these features from the valleys. The lack of Aurignacian sites in lacustrine
surroundings is unexpected, given the high number of Lower Palaeolithic sites in such
landscapes, but could be linked to a lower rate of natural occurrence of these features
during OIS 3 than in the Early and Middle Pleistocene, related to the high levels of
glacial remoulding of the landscape in the Middle Pleistocene glacials, especially in
northwestern Europe during OIS 12. It is possible that Aurignacian groups did use
plains, plateaux and lacustrine landscapes, but at a low intensity that is not detected in
the archaeological record. For example, hunting trips on the plains may have created
little archaeological residues, whereas major occupation bases in the river valleys
would be more easily detected. Moreover, site preservation on the plains and plateaux
is liable to be poorer than in riverine areas with continuous sedimentation that covers,

protects and preserves sites (Waters 1992).
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What environments were occupied by Aurignacian groups?

The Aurignacian environmental data.

The environmental data is limited by the small sample of sites for which a good
description of the surrounding ecology was available, as it was possible to collect
environmental data for only 38% of entries in the database. The lack of environmental
information results in the findings of the ecological analysis remaining provisionary,
as it cannot be assumed that the 38% sample is representative of Aurignacian
environmental interactions. Nevertheless, some potentially interesting patterns in the

types of environments occupied over time emerge from the data.

The null hypothesis of there being no relationship between the date of Aurignacian
sites and the environment surrounding the sites was tested using chi-squared and
lambda tests. This produced invalid chi-square test results, and values of lambda =0
(o=1.0) at all levels of certainty of Aurignacian presence. Therefore, there is no
relationship between the dates of the sites and their environments. Figure 9.3 shows
the number of definite Aurignacian sites in each environmental type during each date
category. This demonstrates that temperate grassland/steppe is the most frequently
occupied habitat, with temperate shrubland and woodland inhabited at moderate
levels. The undiagnostic possible Aurignacian EUP sites are also found in taiga,
whereas no definite Aurignacian sites were located in this biome. Temperate

woodland and alpine grassland were only occupied before 29.5 Kyr BP.
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The absence of younger Aurignacian sites in the less frequently occupied ecosystems
could be explained as a sampling factor, since young Aurignacian sites and presence
in temperate woodland or alpine grassland are rare, it is unlikely that both conditions
would be seen together. However, a genuine reduction in the range of environments
occupied over time may have taken place as Aurignacian occurrences declined. A
further possible explanation of the loss of Aurignacian presence in these biomes is
that the environmental conditions in Europe changed towards the end of the
Aurignacian, reducing the prevalence of these biomes. There is a trend towards a
general climatic downturn from 44-37 Kyr BP, after which temperatures became as
low as during the Late Glacial Maximum (van Andel 2003; Barron et al. 2003).
Increasing cold would have made alpine grassland areas less habitable as harsher
conditions would have occurred. A decrease in temperature could also have caused
the contraction of temperate woodlands into refugia, leaving temperate shrublands and

steppe as the prevalent conditions in the regions occupied by Aurignacian groups.

Habitat preferences.
Steppe is the most common environment in which Aurignacian sites were situated and

contained the highest proportion of large sites, shown in Figure 9.4. This could be
explained by steppic conditions being the most widespread habitat in Europe between
43.5-22.5 Kyr BP. Temperate grasslands and shrublands dominated the mid-latitudes
of Europe in the regions of Aurignacian occupation during much of OIS 3, with
temperate woodlands confined to the southernmost areas of Europe, particularly in the
Balkans and Greece, as shown in Figure 9.6 (Huntley ez al. 2003; Huntley and Allen
2003; Alfano et al. 2003). Alternatively, steppe could have been the preferred habitat
of Aurignacian groups because it was familiar due to the origin of the Aurignacian
being in a steppe environment. The Aurignacian is often explained as the signature of
modern human groups moving into Europe from the Levant and ultimately from their
origin in sub-Saharan Africa (Davies 2001; Mellars 1999); therefore, an origin in a
steppic environment seems unlikely. However, as Aurignacian sites in the Levant are
dated later than the material in Europe, an origin in Eurasia is possible. It is
conceivable that modern humans moved north from the Levant with a generalised
technology before developing the distinctive Aurignacian forms within Europe

(Tostevin 2000), perhaps in the Balkans (Kozlowski 1992). This scenario would allow
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time for the adaptation to steppic conditions before the spread of the Aurignacian
across Europe. Furthermore, grasslands are structurally similar in temperate and
tropical conditions (Whittaker 1975), thus during the course of modern human
evolution in Africa, and dispersal through the Levant, grasslands would have been
encountered, and the European steppe would therefore be a relatively familiar habitat,
requiring few changes in behaviour for survival. A further explanation that steppe was
the most favourable environment for hunter-gatherers during OIS 3 in Europe is also
plausible, as steppe habitats are likely to have contained large herds of herbivores
(Guthrie 1990), allowing relatively good conditions for hunting. Forest environments
have more dispersed faunal resources, which create problems for hunter-gatherer
groups without high levels of technology designed to catch small arboreal mammals
(Gamble 1995d; Roebroeks et al. 1992), and without the detailed knowledge of forest

habitats required for survival in these biomes.
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involve clustering of population in known locations, which form destination nodes.
Therefore, this patterning could potentially reflect the presence of major nodes and
small outlying exploration or foraging sites, before the secondary dispersal of
population into further areas as knowledge of the region increased. However, the
small number of sites in temperate woodland conditions could explain the absence of

medium sized assemblages simply as a sampling error.

The sites located in taiga conditions are limited to unlikely Aurignacian assemblages,
which could be explained as an exploration of an unfamiliar or difficult habitat, or as
the marker of the presence of non-Aurignacian and possibly Neanderthal groups.
Exploratory groups could have used a restricted range of technology, due to high
mobility, short duration of occupation of locations and small group sizes involved in
exploration; therefore, the traces of exploratory groups may not contain distinctively
Aurignacian material. However, these undiagnostic assemblages could also have been
the product of EUP groups unrelated to the Aurignacian, possibly the final
Neanderthal populations in Europe. This explanation is supported by these sites all
falling within the older phases of the study period. The presence of Neanderthal
groups in areas with different ecology to those inhabited by modern humans has been
suggested as an explanation of the late survival of some Neanderthals, particularly in
Iberia beyond the “Ebro Frontier” border between woodlands and more open
environments (d'Errico ef al. 1998; Zilhdo 2000). Regardless of the explanation of the
undiagnostic assemblages presence in taiga habitats, the absence of large scale

Aurignacian settlement of forests remains a consistent feature.

Aurignacian groups also appear to have avoided extremely cold and open conditions.
Figure 9.5 shows that faunal sites were [ocated in areas of tundra, but Aurignacian
sites were never recovered in these habitats. There are significant differences between
the environmental types in which faunal assemblages were located and those of the
Aurignacian. However, the faunal sample is extremely small compared to the
archaeological sample, and the differences highlighted may not be a true
representation of the environments avoided by Aurignacian groups. Nevertheless, this
data does show that tundra conditions existed in Europe and that Aurignacian sites
have never been recovered from tundra, which implies that avoidance of this biome

did occur. It is possible that Aurignacian sites may have been destroyed in areas of
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tundra due to the glacial expansion that took place later in the Pleistocene. However,
the presence in Russia of Palaeolithic sites within the Arctic Circle (Pavlov et al.
2001) suggests that preservation is possible, and the absence of the Aurignacian from
tundra conditions reflects the actual environmental tolerances of these groups.
Moreover, the presence of Gravettian assemblages in such cold conditions has been
detected, supporting the deliberate avoidance of tundra by Aurignacian groups (van
Andel et al. 2003a). However, tundra conditions seem to have been less widespread
during the existence of the Aurignacian than the Gravettian, as the European climate
became colder in the second half of OIS 3 (Huntley and Allen 2003). Furthermore,
tundra was confined to areas to the north of the core region of occupation of the
Aurignacian, and thus these conditions may simply not have been encountered due to

their geographical distance from the centres of population.

OIS 3 faunal data.

The collection of the data concerning the faunal assemblages at archaeological and
faunal sites during the time of existence of the Aurignacian produced a more complete
sample than the faunal data in the Lower Palaeolithic database, although faunal
remains had not been preserved at all sites. The Stage 3 Project database listed the
species present at the faunal and archaeological sites; however, these data were found
to be incomplete for some sites, and listed no fauna as present at some sites that did
possess a faunal assemblage. The collection of the FADs, LADs and geographical
origins of the OIS 3 fauna also proved easier than the Lower and Middle Pleistocene
species, as the more recent species suffer fewer problems of unknown origins and
phylogenies, and less taxonomic reassignments have affected the Late Pleistocene
faunas. The problems of recording the proportion of species with an origin in each
continent, and in each dietary type, at the Aurignacian sites were the same as those

discussed for the Lower Palaeolithic faunal data.
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The first appearance dates and last appearance dates of European

fauna.

[nvestigation of the FADs of the genera recorded in the Upper Palaeolithic database
revealed that no genera evolved in Europe during OIS 3, and none entered Europe
from elsewhere during this period. Therefore, the movement of the Aurignacian is not
associated with the appearance of any genera in Europe. There were also no recorded
LADs of any genera during the timespan of the Aurignacian. Thus, there is no

evidence of faunal turnover in Europe at the time of the Aurignacian movement.

The types of species present in Aurignacian sites.

Tests of the null hypothesis that there is no relationship between the proportion of
carnivores at Aurignacian sites and time produced invalid chi-squared results, but
lambda and Spearman’s rank correlation were significant, with Spearman’s rank
correlation for fauna recovered from definite Aurignacian sites =-0.218 (0«=0), thus
there is a significant reduction in the proportion of carnivorous species recorded at
Aurignacian sites over time. However, carnivores form a small proportion of the
fauna at the vast majority of Aurignacian sites throughout the study period. The
investigation of the proportion of omnivorous species at Aurignacian sites produced
no significant values of lambda or Spearman’s rank correlation at any level of
certainty of Aurignacian presence; therefore, the proportion of omnivorous species
recorded at Aurignacian sites does not change significantly over time, and the
majority of sites contained less than 20% omnivores. The proportion of herbivorous
species at Aurignacian sites was found to increase significantly over time, with a
Spearman’s rank correlation value =0.216 (a=0) at the definite Aurignacian sites,

although herbivores dominate the assemblages throughout time.

The tests of the null hypothesis that the proportion of species that evolved in Africa at
Aurignacian sites was not related to time produced insignificant values of lambda and
invalid results for chi-squared, but significant values of Spearman’s rank correlation

test. The value = -0.131 (0=0.014) of Spearman’s rank correlation of the proportion of
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African fauna at definite Aurignacian sites shows that a weak but significant decrease
in African species took place, although the level of African fauna was always below
30% of the species recorded. The proportion of species with an origin in the Americas
did not produce significant values of lambda or Spearman’s rank correlation when
tested for changes over time, and therefore the level of American species in
Aurignacian sites is independent of time, always remaining below 15% of the species
present. The proportion of Asian species at Aurignacian sites likewise proved to be
unrelated to time, as both lambda and Spearman’s rank correlation tests produced no
significant values when the null hypothesis that the proportion of Asian species at
Aurignacian sites was not related to the date of the site was tested. The majority of
Aurignacian sites contained between 5-10% of Asian species at all times. The tests of
the proportion of indigenous fauna recorded at Aurignacian sites proved significant
only when the undiagnostic EUP possible Aurignacian sites were included in the
analysis, with lambda =0.031 (a¢=0.046) and Spearman’s rank correlation =0.111
(0=0.014). Therefore, in all the possible Aurignacian sites, there is a very weak trend
towards an increase in indigenous fauna over time, but in the probable and definite
Aurignacian sites, there is no temporal patterning in the level of indigenous fauna. All
Aurignacian sites contained at least 50% indigenous fauna, and the majority contained

over 70%.

The genera present in Aurighacian and faunal sites.

Table 9.1 shows the number of occurrences of each genus in faunal sites during each
date category, and Table 9.2 displays the genera occurring in definite Aurignacian
sites. Comparison of the tables reveals that no genera in faunal sites are absent from
Aurignacian sites. Chi-squared and lambda tests of the null hypothesis that there is no
relationship between the presence of each genus in a site, and whether the site is
Aurignacian or faunal provided no significant values, upholding the hypothesis. Chi-
squared tests of the null hypothesis that there is no association between the genera and
the presence of faunal or Aurignacian material produced insignificant results in all
cases, upholding the null hypothesis. Thus, the genera in Europe in the early Upper

Palaeolithic were present equally through time and at Aurignacian and faunal sites.
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There are no statistical differences between the occurrence of genera in faunal

compared to Aurignacian sites; however, there are differences in the most commonly

occurring genera. Table 9.1 demonstrates that the most prevalent genera at faunal sites

in rank order are: reindeer (Rangifer), bear (Ursus), hyena (Crocuta), horse (Equus),

fox (Vulpes), wolf (Canis) and woolly rhino (Coelodonta). The most widespread

genera at Aurignacian sites, seen in Table 9.2 are: Equus, auroch/bison (Bos/Bison),

Ursus, Rangifer, red deer (Cervus), Canis and goat (Capra). Therefore, Equus,

Bos/Bison, Cervus and Capra are over-represented in the number of Aurignacian sites

in which they occur, compared to the expectations of the faunal sample, whereas

Rangifer, Coelodonta, and Crocuta are under-represented.

Date (Kyr BP)
Genera >40 |40-36.5|36.5-33|33-29,5|29.5-26| <26 Total
2 1 1 1 5
5 4 1 3 2 2 17
2 2
1 1 2 4
3 2 I 2 3 4 15
1 1
1 1 1 2 1 2 8
2 2 2 4 3 2 15
2 3 3 6 4 5 23
3 4 4 4 2 4 21
2 2 1 1 6
I [
2 1 1 2 1 2 9
i 1 1 2 I 6
1 1 1 1 1 5
1 1 1 1 4
1 | 1 3
8 7 5 5 4 6 35
1 1
1 1
6 5 4 4 4 6 29
4 3 2 3 2 3 17
Table 9.1. The number of faunal sites containing each genus in each date category.
Date (Kyr BP)
Genera >40 (40-36.5|36.5-33|33-29.5/29.5-26] <26 Total
Alces 6 5 5 2 1 19
Alopex 18 26 28 12 2 1 87
Bison 10 16 19 12 4 61
Bos 15 19 25 17 9 3 88
Bos/Bison 22 31 35 26 19 11 144
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Date (Kyr BP)
Genera >40 |40-36.5]36.5-33133-29.5|29.5-26| <26 Total
Canidae i 2 1 1 5
Canis 41 53 60 33 13 6 206
Capra 43 48 54 26 11 7 189
Capreolus 12 16 17 19 15 4 83
Cervus 41 51 63 45 23 9 232
Coelodonta 12 18 19 17 6 1 73
Crocuta 28 37 37 27 12 6 147
Cuon 1 2 2 1 1 2 9
Dama l ] 1 1 4
Equus 71 88 107 82 42 16 406
Felis 13 12 5 3 2 35
Gulo 15 20 25 11 3 1 75
Lutra 1 1 1 | 4
Lynx 10 12 9 4 2 37
Mammuthus 21 29 33 21 7 1 112
Martes 8 9 8 4 1 30
Megaloceros 12 15 18 13 5 2 65
Meles ' 5 5 7 4 2 23
Mustela 21 25 28 14 10 1 99
|Ovis 1 1 2
Palaeoloxodon 5 4 1 1 1 12
Panthera 28 34 35 17 5 2 121
Putorius 9 10 9 4 2 34
Rangifer 39 53 68 47 23 11 241
Rhinocerotidae 2 2 6 2 1 1 14
Rupicapra 32 37 37 28 16 3 153
Saiga 4 5 6 6 4 3 28
Stephanorhinus 6 6 3 2 2 2 21
Sus 18 18 21 20 12 5 94
|Ursus 56 66 58 37 16 9 242
Vulpes 36 47 52 37 20 7 199

Table 9.2. The number of definite Aurignacian sites containing each genus in each date category.

The ecological context of Aurignacian movement.

Faunal turnover.

The timing of the FADs of the species present in Europe during the period of
existence of the Aurignacian shows that no species appeared in Europe at the same
time as Homo sapiens. Therefore, unlike the movements during the Lower

Palaeolithic, there is no support for the spread of Homo sapiens into Europe forming
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part of a faunal dispersal event. Moreover, no LADs coincide with the appearance of
the Aurignacian, although Panthera pardus (Ieopard), Putorius putorius (polecat),
Martes sp. (marten), Stephanorhinus kirchbergensis (rhinoceros), Palaeoloxodon
antiquus (straight-tusked elephant), Dama dama (fallow deer), and Lutra lutra (otter)
all became less plentiful and eventually extinct as the environments of Europe
deteriorated towards the Late Glacial Maximum, after the demise of the Aurignacian
(Stewart et al. 2003a). This suggests that an element of faunal turnover was taking
place in Europe at the time of arrival of the Aurignacian; however, the processes in
operation had not resulted in the extinction of any of these species, and the opening of
vacant niches when the Aurignacian appeared. Nevertheless, the decline of these
species and the Neanderthal population may have provided opportunities for easier
colonisation of Europe by Homo sapiens. Thus, the timing of the FADs and LADs
does not support the idea of faunal turnover facilitating or causing the spread of Homo
sapiens, but other more detailed studies of the population dynamics of the European
Late Pleistocene fauna give weak support to these processes being related to

Aurignacian movement.

Aurignacian interactions with the faunal community.

The results of the investigation into the proportion of recorded species at Aurignacian
sites that were carnivorous, omnivorous and herbivorous show that carnivores
decrease and herbivores increase, whilst omnivores remained a constant proportion
over time. The lack of patterning in the omnivore presence at Aurignacian sites can
probably be explained by the rarity of omnivorous species compared to carnivores and
herbivores, which results in insufficient numbers of occurrences to produce significant
relationships. The decreasing levels of carnivores and increasing herbivores over time
could be interpreted as showing that the Aurignacian groups became better at
obtaining herbivore prey species, avoiding and/or excluding carnivore competitors,
and perhaps gained experience and knowledge of the European faunal communities,
allowing the hunting of a broader range of herbivores. An alternative explanation is
that the number of Aurignacian sites containing perforated teeth decrease over time,
discussed in the following chapter (Figure 10.21, page 460) and as the species used

for these ornaments tend to be carnivores, the decrease in personal ornamentation at
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the end of the Aurignacian could have driven the decrease in carnivore representation
in the Aurignacian faunal assemblages. However, perforated teeth are rare artefacts,

and thus may not account for the entire pattern.

Explanations of these patterns in terms of human behaviours seem more appropriate
than changes in the natural prevalence of species over time in Europe, as the fauna in
Upper Palaeolithic sites tends to reflect the subsistence and hunting choices of the
people present, rather than being representative of the local faunal community (Musil
2003), supported by the differences in the prevalence of genera in faunal and
Aurignacian sites revealed by the comparison between Table 9.1 and Table 9.2. The
relatively high level of carnivore species seen in the earlier Aurignacian sites implies
that these groups could survive high levels of competition, although the overall
quantity of carnivores remained low throughout the Aurignacian. The problem of
whether the number of species of each dietary type present at a site is a good measure
of the composition of the faunal assemblages remains, and could undermine these
findings. Nevertheless, as herbivores dominated the assemblages throughout time,
variations in the number of carnivores present, even if these species were represented

by few individuals, could be significant.

The proportions of species originating in each continent represented in the faunal
assemblages of the Aurignacian sites show a decrease in African species, a possible
increase in indigenous species and a constantly low level of Asian and American
species. African species are always few in number and the decrease in their
representation is weak, but the trend is significant. This raises the possibility that early
Aurignacian groups were seeking out African species because they were more
familiar than the other European fauna, since the modern human groups had
presumably originated shortly before in Africa (Mellars 1996; Lahr and Foley 2003,
1998; Stringer 2002). However, as the Aurignacian groups entered Europe from the
east, familiarity with Asian species would also be expected, which should be reflected
in higher proportions of Asian species in the early Aurignacian sites. This prediction
is not met, and since indigenous species always dominate the assemblages it appears
that Aurignacian groups had the ability to obtain indigenous faunal resources from the
time of their arrival in Europe. Therefore, there is little evidence of adaptation to the

European faunal community, or of the source region of the Aurignacian groups,
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provided by the proportions of species in Aurignacian sites that originated in each

continent.

An alternative explanation of the decrease in the proportion of African fauna in
Aurignacian sites is that these species were naturally declining in abundance during
the existence of the Aurignacian. However, among the species listed by Stewart et al.
(2003a) as decreasing towards extinction during OIS 3 only Panthera pardus
(leopard) had an origin in Africa, the rest are European or Eurasian, therefore faunal
turnover cannot explain the decrease in African fauna in Aurignacian sites. Thus, the
possibility remains that this pattern does reflect choices made by the Aurignacian
groups. Nevertheless, as this pattern is based on the proportion of species recorded,
rather than the proportion of individuals of each species, the findings must be treated

with caution, as more detailed faunal data may refute these results.

The investigation into the genera present in faunal and Aurignacian sites revealed that
there are no statistical differences between the two groups of fauna. However, there
were far fewer faunal sites than archaeological sites, and therefore the genera missing
from faunal sites that are present in Aurignacian assemblages may be explained by the
small sample of faunal assemblages. These genera were: Alces (elk), Capra (goat),
Cuon (dog), Dama (fallow deer), Felis (cat), Lutra (otter), Martes (marten), Ovis
(sheep), Palaeoloxodon (elephant), Putorius (polecat), Saiga (saiga antelope) and
Stephanorhinus (rhinoceros). The absence of these genera could be explained by the
environmental differences between Aurignacian and faunal sites, which are significant
as faunal sites are only found in tundra or temperate woodland, whereas Aurignacian
sites are mostly located in steppe and temperate shrubland but never in tundra, as
shown in Figure 9.5. The fact that there are no genera found at faunal sites that are not
also present in Aurignacian sites suggests that the Aurignacian groups interacted with
the full range of genera present in Europe. There is also a lack of temporal patterning
to the genera in the Aurignacian assemblages, indicating that Aurignacian groups
were able to exploit the full range of genera in Europe from the time of their
appearance, and thus that the development of local knowledge of European fauna was

not necessary.
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There are differences in the rank order of the most widespread genera between the
faunal and Aurignacian assemblages, which can be interpreted either as the
Aurignacian groups seeking out certain fauna and avoiding others, or as a result of the
strong environmental differences between the faunal and Aurignacian sites, shown in
Figure 9.5. In comparison to the faunal sample, Equus is particularly widespread at
Aurignacian sites, and Rangifer is under-represented. It is possible that the presence
of Equus in the majority of Aurignacian sites relates to its high quality fats, which
provide excellent weaning food, particularly for populations living in steppic
environments (Levine 1998), and therefore that Aurignacian groups did deliberately
seek out horses as a desirable food source, whether or not horses were readily
available in the surrounding area. Horses have been widely found in Palaeolithic sites
since the Plio-Pleistocene in Africa (Levine 1998), and may have been a more
familiar prey species than Rangifer, to groups moving into Europe from the south.
Moreover, as the majority of Aurignacian sites were in the steppe biome, whereas the
majority of faunal sites were in tundra conditions, horses may have been more

plentiful than reindeer in the regions occupied by the Aurignacian.

Crocuta is also under-represented at Aurignacian sites compared to faunal
assemblages. It is possible that Aurignacian groups avoided hyenas either because
these creatures were in competition with the humans, or because they created
dangerous conditions. Additionally, the low levels of Crocuta in Aurignacian sites
may explain the under-representation of Rangifer, if reindeer were a major prey
species of the hyenas. The possibility that Aurignacian groups avoided dangerous
competitors is reinforced by the lower than expected numbers of sites containing
Ursus. However, the faunal sample may contain a large number of hyena dens, and
other carnivore bone collectors’ assemblages, explaining the high level of sites
containing carnivores compared to the archaeological sites. Alternatively, carnivores
may have avoided the Aurignacian groups in Europe because of the danger posed by
human hunters to their competitors. Nonetheless, the overall rankings of the genera
from faunal and Aurignacian sites suggest that environmental differences can account
for most of the variance between the samples, as the faunal sites are dominated by
species adapted to cold conditions, whereas the Aurignacian assemblages suggest a
warmer environment. Nevertheless, as these results only reflect the number of sites in

which genera were recovered, not the number of individuals in the site, it is possible
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that reindeer were the most numerous species at Aurignacian sites. Moreover, the
faunal control sample for the EUP is very small and clearly biased in terms of

environment, hence these interpretations remain provisionary.

Conclusions.

In conclusion, the data concerning the ecological circumstances surrounding the
movement of Aurignacian groups across Europe provide no evidence of faunal
turnover facilitating the spread, in contrast to the findings of the Lower Palaeolithic
ecological analysis. Furthermore, the landscape and environmental data show the
greatest diversity of habitats were occupied in the earlier periods of the Aurignacian,
again producing the opposite pattern to that of the Lower Palaeolithic. These findings
suggest that Aurignacian movement was relatively independent of the ecological
context in which it occurred, and that most of the physical environmental conditions
of Europe either created no difficulties for the Aurignacian groups, or that adaptation
to overcome constraints was too rapid to be detected. However, the absence of
Aurignacian sites in extremely cold and open environments, and in plains and high
plateaux could indicate that these conditions were beyond the tolerance limits of the
earliest Homo sapiens groups in Europe. Nevertheless, the lack of a sequence of
landscapes and environments inhabited by Aurignacian groups, and the lack of
ecological facilitators of movement indicates that the behaviours surrounding
Aurignacian movement could be more important in the process that occurred than
these ecological and physical environmental factors. The following chapter will
attempt to address the behavioural context of the Aurignacian movement, with the aim

of determining whether the behavioural processes involved can be identified.
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Chapter 10 : Behaviours associated with movement

during the Aurignacian.

This chapter will address the questions of whether it is possible to detect the
behaviours associated with the movement of the Aurignacian, and whether an
exploratory phase preceded the major movement of Homo sapiens groups into
Europe. The issue of exploration will be investigated through the assemblage size and
distribution data, and the movements of raw materials, the numbers of fauna utilised,
the numbers of hearths in each site, and the presence or absence of structures.
Behavioural changes during and following the occupation of Europe will be explored
through the evidence of the types of artefacts present in assemblages temporally and
spatially. This chapter presents the equivalent data to that of Chapter 7, with the
addition of the numbers of hearths and presence of structures, allowing comparison to
the events of the Lower Palaeolithic. Exploration will be addressed initially, followed

by the question of behavioural change.

Did Aurignacian groups explore Europe before settlement?

The proxy indicators of the presence of a pioneering stage before major settlement all
suffer from problems of a lack of published evidence. Assemblage size data were only
available in the published records of 48% of the entries in the database. Raw material
transfer distances were published for 20% of the sites and utilised species were known
in 30% of the assemblages. The presence or absence of structures was recorded in
publications of 33% of the sites. The only proxy of exploration that was extensively
available was the number of hearths present in each site context, which was recorded
for nearly all the entries in the database, but the vast majority of these sites had no
hearths. Therefore, all the proxy indicators of the presence of ephemeral exploration
preceding major settlement can be questioned due to their poor publication and

resulting small and possibly unrepresentative sample sizes.
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What size population was involved in the Aurignacian movement
into Europe?

The size of the assemblages was used as a possible proxy for the size of the
population. The null hypothesis that there is no relationship between the date of an
Aurignacian site and the size of its assemblage was investigated using tau-C and
Spearman’s rank correlation tests, with the assemblage size categories of: 0-5, 6-10,
21-50, 51-100, 101-500, 501-1000, 1001-5000, and >5000. The tests were then
repeated using the categories of 0-10, 11-50, 51-100, 101-1000, and >1000 artefacts.
Significant results were produced using the nine categories of assemblage size for the
definite Aurignacian data, for both tau-C and Spearman’s rank correlation tests, but
not when the probable and possible Aurignacian undiagnostic EUP sites were added.
Figure 10.1 illustrates the number of definite Aurignacian sites with each size of
assemblage in each date category, which has the significant relationship between
these variables, demonstrating that moderately large assemblages are always the most
common. The significant values of tau-c =-0.101 («=0.042) and Spearman’s rank
correlation =-0.130 (¢=0.041), reveal that there is a negative relationship between
assemblage sizes and time. Figure 10.1 shows that the decrease in large sites over
time is concentrated in the largest sites, with assemblages of more than 1000 artefacts.
Therefore, there is a weak trend for the size of definitely Aurignacian sites to decrease
over time. The tests using five categories of assemblage sizes provided insignificant

negative values for both test statistics.
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Aurignacian material towards the end of the existence of this techno-complex. The

decreasing size of definite Aurignacian assemblages over time could be related to an
improvement in the identification of the Aurignacian, perhaps as a result of a greater
number of diagnostic tools being produced. However, the trends in the occurrence of
tool forms over time, discussed below, show that the Aurignacian forms match the

overall prevalence of Aurignacian sites in time; therefore, sites did not become more
distinctly Aurignacian, and the problem of identifying assemblages does not interfere

with the site size data over time in this manner.

The lack of a trend in assemblage sizes when the undiagnostic assemblages are
included in the analysis could be taken to show that these assemblages are not related
to the Aurignacian, and their addition destroys genuine patterning. However, as the
generic EUP assemblages tend to be small, their inclusion increases the number of
small sites, particularly at the beginning of the period of Aurignacian existence. These
assemblages could represent the pioneering groups and lack Aurignacian “type
fossils” due to the restricted assemblage size, the limited range of tool forms used by
small and highly mobile groups (Davies 2001), or the movement of these groups
across Europe before the development of the distinctively Aurignacian features. The
lack of a trend in assemblage size would then be explained by small sites occurring at
the beginning, and a reduction in large sites at the end of the existence of the
Aurignacian, producing no overall trends in site size. This patterning is the opposite of
that seen in the Lower Palaeolithic assemblage sizes because there is not a problem of
identifying humanly manufactured assemblages during OIS 3; the limitation in the

data involves the placement of the assemblages into techno-complexes.

How were the Aurignacian groups distributed across Europe?

Figures 10.2-10.13 display the spatial distribution of the Aurignacian sites during each
of the six date categories, with the points of the maps scaled to the size of the
assemblage present at each site. The assemblage size categories used are 0, 1-10, 11-
50, 51-100, 101-1000, and >1000. The sites with assemblage sizes of zero either
contained Homo sapiens fossils unaccompanied by an archaeological assemblage, or

were archaeological sites for which assemblage size data was not available. The maps
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1978; Anthony 1997). Alternatively, the clusters of sites could represent regional
centres of dispersal beyond the core zone of population, from which further
movement took place (Bocquet-Appel and Demars 2000), as suggested in some
ecological biogeographical models (Shigesada and Kawasaki 1997). The clustering of
Aurignacian sites into nodes could be the result of any or all of these four processes,
and the site location data alone cannot determine which was in operation. The clusters
of sites get larger and settlement is consolidated within the core areas of occupation
between 40-33 Kyrs BP. This expansion in site size and number within the core could
be the result of population increase among the original Aurignacian migrants, or could

be caused by ongoing movements into Europe.

Potential evidence of the secondary dispersal into smaller nodes, predicted by the
chain migration model (Tilly 1978), is seen in Figure 10.6 and Figure 10.7, the maps
of 36.5-33 Kyr BP, which show an increase in medium sized sites within the core area
of occupation. However, this patterning could also be explained by the sample size of
sites during this period, as small-medium sized assemblages are relatively rare and
therefore are expected to be associated with the period in which most Aurignacian

sites occur.

Clusters of large sites are found throughout the core area of occupation, as well as
throughout the duration of existence of the Aurignacian. In the peripheral areas
smaller and less diagnostic assemblages have been recovered, without spatial
clustering, particularly in Britain, throughout the study period. These sites could be
interpreted as representing exploration beyond the borders of the core area of
occupation by smaller groups, producing a restricted range of tool forms that did not
include the distinctive Aurignacian types, as predicted by chain migration models.
Alternatively, the peripheral regions may have been exploited on a seasonal or
infrequent basis by foraging groups, without permanent settlement following, fitting
the circular migration model of sociology and geography (Tilly 1978). A further
possibility is that these sites were not created by modern human groups moving across
Europe, but represent the final Neanderthal populations making use of a limited EUP
technology.
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The relationship between raw material transfers and exploration in
the Aurignacian.

The transfers of raw materials show no trends in the distance of maximum or
minimum transportation over time at any level of certainty of attribution to the
Aurignacian. This lack of a trend could be the result of Aurignacian groups failing to
gain knowledge about their surroundings and the distribution of resources regionally
across Europe. However, it seems unlikely that over a period of more than 10000
years that no additional experience and expertise would be built up among the resident
groups. Therefore, the lack of a trend in raw material transfers could be indicating that
the time averaging as a result of the broad ranges of radiocarbon dates at this time
depth destroys potential patterning related to movement processes. Alternatively,
Aurignacian groups may have gained knowledge of their surroundings rapidly, hence
from the earliest periods of Aurignacian existence in Europe these groups would have
been able to locate raw material sources. Additionally, the lack of a trend in
transportation distances could be interpreted as reflecting a constant size of home
ranges and social networks among Aurignacian groups. However, the exploratory
phase may have involved very rapid movement of small groups before the appearance
of the Aurignacian, which has not been detected in the archaeological record, or has
not been distinguished from the preceding Middle Palaeolithic industries. Moreover,
given the very low numbers of sites for which transportation data was available, any
interpretation of this lack of a pattern must remain provisional. Long distance
transfers of raw materials are a constant aspect of the Aurignacian assemblages,
providing no support for Davies (2001) claim that pioneer phase sites should only

contain local raw materials.

How many faunal species did Aurignacian groups utilise?

The potential patterning in the number of species used by Aurignacian groups was
investigated using the null hypothesis that the number of utilised species at a site is
not related to the date of the site. The results of tau-C and Spearman’s rank correlation
tests of this hypothesis provided no significant values at any level of certainty of

Aurignacian presence. Therefore, the number of species with evidence of utilisation at
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species differ between Europe, Asia and Africa, the general similarities in behaviours
of prey species could allow rapid adaptation to the European communities.
Alternatively, the time averaging produced by the large standard deviations of
radiocarbon dates at this age has destroyed the possibility of identifying trends in the
interaction of Aurignacian groups with the fauna over time. Moreover, the broad
range of species used by Aurignacian groups could indicate a foraging strategy based
on expedient use of any resources encountered (Davies 2001), rather than a system

requiring knowledge and planning.

How many hearths were present in Aurignacian sites?

The potential connection between the number of hearths found in Aurignacian sites
and the dating of sites was investigated using the null hypothesis that there is no
relationship between the date of a site and the number of hearths it contains. The
results of the tau-C and Spearman’s rank correlation tests of this hypothesis, using all
numbers of hearths, show significant results when the data includes all possible
Aurignacian sites, but reveals no significant patterning when undiagnostic EUP sites
are removed from the analysis. The values of the test statistics are all very low, with a
maximum value = —-0.092 (0¢=0.03) for the Spearman’s rank correlation of probable
and definite Aurignacian sites; hence, this relationship is very weak but shows a
decline in the number of hearths at each site over time. However, when the sites
containing no hearths were removed from the investigation the opposite patterning
was found, with a significant relationship between the number of hearths and time
only occurring in the definite Aurignacian sample. This relationship was also stronger,
with a tau-C value =0.129 (0=0.023), and Spearman’s rank correlation =0.182
(0=0.03), suggesting that sites with large numbers of hearths tend to be younger than

those with few hearths, as shown in Figure 10.16.
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The relationship between the presence of structures and
exploration in the Aurignacian.

No trends were detected in the proportion of sites with structures over time,
throughout the study period roughly a third of sites contained structures. The lack of a
trend in the presence of structures can be seen as evidence for a consistent level of
both foraging and residential mobility among Aurignacian groups over time.
Therefore, there is no evidence of an early phase of small and highly mobile groups
preceding larger groups with lower residential mobility and a higher tendency to build
structures and make their residential sites more permanent, as predicted by Housley et
al. (1997). Furthermore, there is no evidence to support a greater provisioning of
hunting sites by the building of structures in the later phases of the Aurignacian, as
may be expected if knowledge of good locations for foraging developed over time,
leading to regular re-use of known hunting sites. However, time averaging could

account for this lack of patterning.

Did exploration precede settlement?

The evidence for a phase of exploration preceding major settlement is equivocal. The
numbers of sites are high from the earliest period, indicating that there is no early
phase with a limited population. The assemblage sizes and number of hearths suggest
that a trend in group size and mobility over time does occur, although the assemblage
size data shows a slight decrease, whereas the hearths increase. Therefore, it is unclear
whether group sizes were larger or smaller later in the Aurignacian, and whether
groups were more or less residentially mobile. The proxies that reflect mobility and
knowledge of the local region, the presence or absence of structures, the number of
species utilised and the distance of raw material transfers, provided no positive
results. This implies that the significant results of the assemblage size and number of
hearths relates more to the size of groups than the duration of occupation, because
long periods of occupancy of a single area demand high levels of local knowledge to
prevent resource depletion, and therefore the proxies for regional knowledge should
also have produced positive results. Nevertheless, large groups require high levels of

local knowledge in order to access sufficient resources, unless high mobility is

455



sustained. Therefore, the results imply that high levels of mobility were maintained
throughout the Aurignacian, but group size may have increased over time. However,
all of these proxy data sources suffered from low representation in the published
archaeological record, and are affected by factors other than mobility, knowledge

building and group size; thus, these findings require further verification.

The potential lack of an exploratory phase could be explained by the rapid spread of
the Aurignacian, at rates faster than it is possible to detect given the current level of
dating resolution (Hazelwood and Steele 2003, 2004). However, this raises the
question of how these groups were able to sustain such a fast movement without
exploration preceding major settlement. A possible alternative is that the exploration
phase does not appear to be Aurignacian, due to a lack of distinctive artefacts, relating
to the small groups undertaking a restricted range of activities during this phase
(Davies 2001). Therefore, the exploration may be seen in the undiagnostic EUP
assemblages. Furthermore, it is possible that exploration occurred before the study
period, associated with assemblages that do not differ substantially from the local
Middle Palaeolithic, as the modern human groups were also associated with a generic

Middle Stone Age technology before 40 Kyr BP.

The lack of clear patterning might be explained by the problems of time averaging
due to the poor resolution of the dating methods available at the time range of 40-25
Kyr BP. However, the significant patterning of some factors over time show that it is
possible to detect trends, and thus the absence of a relationship with time among the
other factors cannot be attributed to poor dating alone. Nevertheless, the other
possible explanations of a lack of temporal trends, that rapid gains in knowledge took
place, or that exploration preceded the development of Aurignacian features, would
also be expected to affect the data regarding assemblage sizes and the number of
hearths, and thus cannot entirely account for the absence of patterning in the other
proxies for exploration. Spatial averaging of trends could have occurred, as the
analysis was conducted at the scale of Europe, rather than regionally; however, as the
earliest Aurignacian sites were already widespread it seems that this problem should
not affect the results. The absence of a pattern among the raw material transfers,
number of species utilised and the presence of structures could be due to their low

level of recording in the archaeological publications, resulting in insufficient sample
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sizes to validate relationships. Alternatively, these factors may not provide good
proxies for the processes of movement; however, without more extensive publication
of data regarding these factors it is impossible to determine whether or not these data

sources can be used in the investigation of population movement.

Aurignacian artefacts.

The types of artefacts found in Aurignacian assemblages were the most widely
recorded class of data, of those in the database, in the published record. However,
some classes of tools were rarely mentioned in the literature, particularly core types,
burins and tools also associated with Middle Palaeolithic industries, such as choppers.
These types of artefacts may have been rare in Aurignacian assemblages, but there
remains a possibility that they were present but go unmentioned in site reports. This is
especially true of cores, which must have been manufactured, but are rarely described.
Thus, the data concerning the distinctive Upper Palaeolithic and especially
Aurignacian artefact types is of good quality, but the kinds of artefacts regarded as

less interesting by many authors may be poorly represented in the database.

Is there evidence of patterning in Aurignacian artefacts over time?

The lithic assemblages of the Aurignacian sites were studied with the aim of
determining whether any tool forms were unequally distributed over time, in
comparison to the prevalence of Aurignacian sites in the six date categories. The
results of the examination of the temporal distribution of Aurignacian artefacts
resulted in the identification of the forms that followed the same pattern of prevalence
over time as the number of Aurignacian sites, and those that were more widespread
earlier or later than the peak of the Aurignacian at 36.5-33 Kyr BP. The results of the
chi-squared tests of the null hypothesis that there is no relationship between the date
category and number of sites that contained each artefact type further divided the
artefacts into those that were significantly associated with time and those that were
not. The chi-squared tests produced the same result at all three levels of certainty of

Aurignacian presence for each artefact type in all cases except for perforated teeth,
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The relationship between the temporal patterns of Aurignacian

artefacts and movement.

Aurignacian blades, beads, bone/antler tools, burins on truncations, carinated scrapers,
debitage, Dufour bladelets, grattoirs, nosed scrapers and prismatic cores were found to
vary in prevalence over time in the same manner as the number of Aurignacian sites.
These types of artefacts can therefore be considered to be ubiquitous throughout the
Aurignacian because their levels of occurrence matches that of the Aurignacian itself.
These are the tools that typify and unify the Aurignacian assemblages over time, and
with the exception of debitage and grattoirs that are found throughout Upper
Palaeolithic industries, these artefacts may be linked to a possible Aurignacian
identity. However, the vast duration of the Aurignacian undermines the possibility
that people in these groups had a concept of Aurignacian identity in a manner similar
to that of modern ethnic groups. Nevertheless, the distinctive stylistic elements of
artefacts such as Aurignacian blades, carinated scrapers and nosed scrapers, are
characteristic of Aurignacian assemblages, and mark a distinct temporal episode
within the European Palaeolithic. The production of these tools was repeatedly
undertaken at Aurignacian sites, throughout the 10000-15000 years of the existence of
this techno-complex, signifying that some elements of a cohesive body of knowledge
of tool production, and perhaps a core social tradition, was shared by groups

throughout this period.

A strong ethnic identity is predicted to form among migrant groups (Castles and
Miller 1993); therefore, distinctive stylistic markers of Aurignacian populations
would be expected. Migrants often develop distinctive and novel means of showing
their ethnic identity, and produce uniform styles shared by all members of the group,
as cohesiveness is important to groups facing unfamiliar conditions and possibly
encountering other ethnic groups. Therefore, the strongly cohesive character of
Aurignacian ethnic markers could be related to the movement of these groups.
However, the extremely long duration of these forms is not anticipated, as these
processes of strong expression of a unified identity are associated with the initial
phases of movement before settlement and assimilation occurs, rather than during the

later phases of establishment as argued by Davies (2001). Nevertheless, some groups

470



actively reinforce their ethnic identity and maintain distinctions, resulting in a
prolonged period of cohesive ethnicity, although not on a timescale analogous to the

existence of the Aurignacian.

There are temporal patterns in the occurrence of other tool forms within the
Aurignacian, although none have a short duration of existence, as would be expected
if these artefact types were identity markers of ethnic groups in a fashion seen
amongst contemporary groups. Overall, the artefacts seem to group into an early and
late phase of the Aurignacian, subtler sub-divisions are not supported by the results.
However, this lack of finer divisions within the Aurignacian techno-complex could be
accounted for by the time averaging caused by the poor resolution of the dating
methods available for this period. The Aurignacian has been sub-divided into several
phases based on type fossils such as Dufour bladelets, split-based bone points,
lozengic points and busqué burins (Davies 1999), using boundaries based on
stratigraphy, which may detect finer scale temporal changes than the absolute dates
used in this study. Therefore, the temporal patterns detected cannot be used to dismiss
the phases of the Aurignacian, as the methods of detecting changes in assemblage
compositions are not comparable. Nevertheless, the temporal patterns detected are
sufficient to address questions concerning the behaviours surrounding movement, as
these require patterns of variation at the spatial scale of the movement, covering the
whole of Europe, rather than the detailed local sequences that have traditionally been
used to sub-divide the Aurignacian. Furthermore, many recent detailed stratigraphic
studies have found that the Aurignacian has been overly sub-divided in traditional
regional systematics and only clearly separates into two phases, the Aurignacian [ and
I1, with the Aurignacian 111-V not supported by modern excavations (Rigaud 1982;
Brooks 1995; Sackett 1999).

The artefact types significantly associated with the early Aurignacian are: flake tools,
marine shell, perforated teeth, split-based bone points and strangulated blades.
Additionally, bevelled bone points, biconical points, Chatelperronian knives,
choppers, Font-Yves bladelets, leaf points, mobilary art, prepared (not prismatic)
cores and split pebble cores occur at higher levels in early sites than expected, given
the temporal distribution of the Aurignacian as a whole, although the temporal

patterning of these tools is not statistically significant. The lack of significant
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patterning among these artefacts can be explained by their rarity. Amongst these
artefacts are types associated with the Middle Palaeolithic and the transitional
industries, which can perhaps be explained by mixing of assemblages in the lowest
levels of Aurignacian sites, or by the early Aurignacian retaining features of its
Middle Stone Age or Middle Palaeolithic origins, before the development of the full
Upper Palaeolithic.

The early artefacts are also characterised by the presence of highly distinctive forms
of artefacts, and especially by mobilary art, perforated teeth and marine shell, which
are used as personal ornamentation and express identity, and can be transported as the
individual migrates. It is significant that these artefact types occur in the earlier
assemblages, whereas the few occurrences of parietal art, which marks associations
with locations, occur at the end of the existence of the Aurignacian. Although
mobilary and parietal art occurrences are not statistically significantly patterned, this
division into early mobile symbolism and later locational static symbolism supports
the process of strong identity marking among the initial migrants before settlement
(Castles and Miller 1993), followed by a decline in the expression of personal identity
and an increase in the importance of the meanings of places (Kelly 2003). The lack of
significant temporal patterning is probably the result of the small number of finds of
Aurignacian art. However, if marine shell, perforated teeth and mobilary art are
considered as a group, the number of finds in the earlier Aurignacian is raised to
levels that could indicate an important pattern. This finding could lend support to
Gamble’s suggestion that communication through stylistic encoding and symbolism
was connected to the successful spread of the Upper Palaeolithic. However, it does
not support his contention that locations were symbolically constructed as part of the

social landscape during movement.

The artefacts that are found in greater numbers after the peak occurrence of the
Aurignacian at 36.5-33 Kyr BP are: backed bladelets, busqué burins, flattened
lozengic points, oval lozengic points, and Vachons burins. Additionally, Uluzzian
crescents and parietal art have only been discovered in Aurignacian sites post-dating
the peak time of occurrence, refuting the argument of d’Errico et al. (1998) and
Zilhdo and d’Errico (1999) that the Uluzzian precedes the Aurignacian. However,

there is no statistical significance to the temporal patterning of any of these artefacts,
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which is probably caused by the small number of occurrences of each form.
Nevertheless, it is possible that these artefacts are associated with a later Aurignacian
phase, and replaced the types typical of the earlier sites. Moreover, as the number of
sites declined at the end of the Aurignacian, the rarity and lack of statistical
significance of the relationship to time of these artefacts could be explained by
decreased instances of the Aurignacian. These forms could represent innovation in
technology as a result of isolation and a release from the cultural norms of the parent
group, as predicted in sociological models of movement (Milroy and Milroy 1997;
Grieco 1998). Alternatively, the development of these artefacts could be caused by
technological solutions being developed to overcome problems encountered with the
use of the earlier Aurignacian tool forms, such as the tendency for split-based bone

points to break (Mellars pers. comm.).

Are there spatial patterns in the distribution of Aurignacian
artefacts?

Figures 10.38-10.41 display the sites of the artefacts in definite Aurignacian
assemblages. The maps of the locations in which each type of artefact had been
recovered were not plotted for the uncertain Aurignacian sites because no differences
were identified between the datasets at the three levels of confidence of Aurignacian
presence. Investigation into the spatial patterning of the Aurignacian artefacts found
that the majority of the artefacts occurred throughout the range of Aurignacian
existence, at the same frequency as Aurignacian sites. The artefacts that fall into this
category are: Aurignacian blades, bone/antler tools, burins on truncations, carinated
scrapers, crested blades, debitage, dihedral burins, flake tools, Dufour bladelets,
grattoirs, nosed scrapers, perforated teeth, prismatic cores, split-based bone points,
prepared (not prismatic) cores and split pebble cores. These artefact types are not

displayed.

Beads, choppers, Font-Yves bladelets, oval lozengic points, and flattened lozengic
points were found to occur only in areas where clusters of Aurignacian sites existed.
Figure 10.38 shows the location of the sites where these artefacts have been

recovered.
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burins on truncations, carinated scrapers, crested blades, debitage, dihedral burins,
flake tools, Dufour bladelets, grattoirs, nosed scrapers, perforated teeth, prismatic
cores, split-based bone points, prepared (not prismatic) cores and split pebble cores.
Aurignacian blades, bone/antler tools, burins on truncations, carinated scrapers,
debitage, Dufour bladelets, grattoirs, nosed scrapers, prismatic cores, and possibly
flake tools and crested blades were also found to occur throughout the duration of the
Aurignacian, and thus are the artefacts that are common to the entire Aurignacian
techno-complex. Split-based bone points, split pebble cores and prepared (not
prismatic) cores were found to occur predominantly in the earlier Aurignacian sites,
and hence can be treated as ubiquitous elements of the earlier Aurignacian.
Additionally, beads, choppers, Font-Yves bladelets, oval lozengic points, and
flattened lozengic points coincided spatially with clusters of Aurignacian sites, shown
in Figure 10.38. Figure 10.43, discussed in the following section, demonstrates that
these types of artefacts are found almost exclusively in large assemblages, and
therefore their association with large clusters of Aurignacian sites is probably
explained as a sampling effect due to their rarity, and these artefacts can be added to

the ubiquitous aspects of the spatial occurrence of the Aurignacian.

Artefact types that occur only in the west of the area of Aurignacian occupation are
marine shell, mobilary art, strangulated blades, biconical points, busqué burins,
Chatelperronian knives and Vachons burins. The majority of these artefact types also
occur mainly in the early Aurignacian sites, with the exception of Vachons burins and
busqué burins, which occur mostly in sites after the peak occurrence of the
Aurignacian at 36.5-33 Kyr BP. Backed bladelets and bevelled bone points were
limited to the eastern area of the Aurignacian; however, these artefact types are
extremely rare and this biased spatial distribution could be a sampling effect. The
remaining spatial patterns are seen among Uluzzian crescents and leaf points, which
could be explained by these tool types being intrusive in Aurignacian sites, as these
artefacts are more commonly associated with the local transitional industries in the
regions in which they occur. The early western artefacts demonstrate that regional
patterning did exist from the beginning of the Aurignacian, contrary to expectations of
early Aurignacian unity (Davies 1999, 2001), but fitting the model of regional centres
of movement within the overall unified techno-complex (Bocquet-Appel and Demars

2000). Furthermore, it is possible that an early unified phase is not being detected due
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to the poor dating resolution and the potentially small number of sites involved in the

initial movement.

The spatial patterning could be indicative of regional innovations occurring as a result
of movement causing social isolation, breaking down the classical Aurignacian
assemblage characteristics at the edge of the range of the techno-complex, and
allowing innovation. This may be a more appropriate expectation of technological
developments among hunter-gatherer groups moving into new territory, as the lack of
modern communications would undermine the strength of the uniform phase of
material culture at the beginning of the process of spread, as groups became relatively
isolated early in the movement. Modern migrations that form the basis of the
sociological and geographical models, which produced the expectation of initial
uniformity therefore may not be appropriate. Innovation is associated with population
movement in both ecological and sociological models, thus the finding of regional
variants from the early phase of the Aurignacian could reflect a process of release
from the social constraints in operation in the parent population, as well as a response
to the novel conditions encountered in Europe. Thus, despite the seeming unitormity
of Aurignacian assemblages, regional and temporal variants do exist, contra Davies
(1999; 2001), which suggests that the groups manufacturing these industries acted in a
manner more similar to human groups in the present, and the variations may be linked

to the processes of movement.

The limitation of spatial grouping among Aurignacian forms to an eastern and a
western group only, could be the result of the high level of mobility of the
Aurignacian population, which could have prevented further regional idiosyncrasies
from developing. Moreover, the fluid social boundaries anticipated to be present in
low-density hunter-gatherer groups would also act to prevent regional groups

becoming socially isolated and developing unique forms of artefacts.
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The impact of the environment and assemblage size on the
artefacts represented in Aurignacian assemblages.

The possibility that variance in Aurignacian artefacts was caused by responses to
environmental conditions, or was simply the result of rare types occurring in large
assemblages was investigated. There is a significant but weak relationship between
assemblage size and artefact types, but not between the environmental categories and
artefact types. In general, the number of sites in each environment in which each
artefact type occurs reflects the level of Aurignacian presence in each biome, shown
in Figure 10.42. The tools that are not predominantly found in steppe include flattened
lozengic points and split pebble cores, which are rare and thus these absences may not
reflect a distinct behavioural pattern, but instead chance effects in small samples.
However, other rare forms, such as bevelled bone points, marine shell and mobilary
art have not been recovered from the less frequently occupied environments of alpine
grassland and temperate woodland. Therefore, there may be some underlying cause
for these associations, rather than the simple matter of sampling problems.
Nevertheless, the lack of a relationship between artefact types and environment allows
the temporal and spatial patterns discussed above to be interpreted in the behavioural

framework of movement, rather than being environmentally driven.

The weak relationship between assemblage size and artefact types further reinforces
the possibility of interpreting the artefact data in terms of behaviours during
movement, because the patterns revealed can mostly be explained as a result of rare
artefact types appearing in the larger assemblages, and thus being accounted for by
sampling, or by a more extensive range of activities taking place in the larger sites.
There is no evidence of particular artefact types being recovered exclusively from
small assemblages, which would suggest specialised site functions. Therefore, the
smaller sites contained reduced but typical ranges of tools, as predicted by the model
of exploration being undertaken by small and highly mobile groups performing a
limited range of tasks, and thus manufacturing and discarding a reduced range of
technological forms. However, it is possible that the relationship between rare tool
forms and large sites is caused by archaeological recording, thus rare forms are only

published when extensive excavations and publication has been completed. This
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possibility is reinforced by the fact that many of the unusual artefacts are types of
manufacturing debris, which must have been present in many sites, but are
infrequently listed in publications. Alternatively, tool manufacturing was limited to
the larger sites, and the smaller sites were functionally specialised foraging locations
that tools were brought into already fully manufactured. Nonetheless, as assemblage
size accounts for 5-9% of the variance in artefact occurrence, potential explanations of
artefact variation relating to the processes of movement, and temporal and spatial
trends remain valid. Furthermore, as assemblage size is weakly related to time, and
some artefact types are also significantly related to time, the linkage between the
assemblage sizes and types of artefacts may be caused by the temporal relationships

of both factors.

Conclusions.

In conclusion, the proxy sources of data concerning the behaviours associated with the
initial phases of movement have not provided a clear picture of exploration during the
early Aurignacian. This could be explained by the time averaging caused by the large
standard deviations of radiocarbon dates during this period, the occurrence of very
rapid movement, the exploration not being recognised as Aurignacian in the
archaeological record, or by the proxies providing poor sources of data regarding
exploration. The spatial and temporal data discussed in Chapter 8, and the
environmental and ecological data explored in Chapter 9 reinforce the picture of a
lack of exploration during the Aurignacian. Therefore, the Aurignacian was
widespread across the mid-latitudes of Europe, with a relatively large population, and
the full range of behaviours during the earliest date category. However, the spatial
data presented in this chapter suggest that spread into the peripheries of Europe can be
detected, and secondary dispersal into smaller sites might be indicated. Thus, the
Aurignacian data provides less support for the exploration model of movement than
the Lower Palaeolithic data, which showed a process of gradual spread spatially, and

in terms of occupation of an increasing range of environments and landscapes.

However, the Aurignacian artefacts show some temporal and spatial patterning that

may be related to movement, as a result of innovation responding to novel conditions
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and release from the behavioural constraints of the society at the origin. The
equivalent data from the Lower Palaeolithic did not demonstrate that innovation or
spatial and temporal groupings of artefacts occurred; therefore, the Upper Palaeolithic

data provides clearer evidence of behavioural change associated with movement.
The differences between the two study periods, and the manner in which the data from

both movements relates to the models presented in Chapters 2 and 3 will be discussed

further in the following chapter.
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Chapter 11 : Connections between the Lower
Palaeolithic and Aurignacian data and the models of

movement.

This chapter will address the issue of how the patterns revealed in the data and their
causes relate to the archaeological models of dispersal processes and the
biogeographical, sociological and geographical models of population movement. The
strengths and weaknesses of each of the models will be explored, and the aspects that
are worthy of inclusion in future studies of population movements will be highlighted.
This chapter will begin with a comparison between the findings concerning the two
study periods. The similarities and differences between the movements that occurred
during the two study periods, and the manner in which they match or refute the
expectations of the archaeological models of the four authors discussed in Chapter 3
will then be examined, with the aspects of the data that relate to the models. The
biological, sociological and geographical models will then be assessed in the light of

the findings presented in Chapters 5-10.

The similarities and differences between the movements

during the Lower Palaeolithic and the Aurignacian.

Table 11.1 summarises and compares the results of the findings of the Lower
Palaeolithic and Aurignacian case studies, in terms of the presence or absence of
evidence of the processes of movement predicted by the ecological, sociological and
geographical models discussed in Chapter 2 and the archaeological models discussed
in Chapter 3. In general, the Lower Palaeolithic movements were slower, showed
gradual spread across Europe following exploration, and were related to ecological
circumstances. The movement of the Aurignacian was very rapid in comparison to the
Lower Palaeolithic, leaving no strong evidence of exploration, and showing poor
linkage to the ecological conditions in Europe during OIS 3. The movements in both
study periods followed riverine corridors, and potentially revealed the presence of

destination nodes and secondary dispersal after establishment of occupation. During
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the Lower Palaeolithic movements were characterised by technological loss, whereas

in the Aurignacian innovation and the development of portable stylised objects

reflecting social identity were associated with the early period of movement. It can be

seen that despite the poor dating resolution of the Lower Palaeolithic data, many of

the features of movement predicted to be seen by the models have been detected,

whereas the Upper Palaeolithic data has not revealed processes such as exploration,

due to the speed of spread with respect to the resolution of the radiocarbon dates. The

manner in which these findings relate to the models of movement will be discussed in

the following sections.

Movement Process Lower Palaeolithic Upper Palaeolithic
Growth of population from small size | Yes No
Spatially restricted occupation, then Yes Possibly
spread
Rapid movement No Yes
Increasing diversity of landscapes Yes No
occupied over time
Movement through riverine corridors | Yes Yes
Sequence of environments occupied, | Yes No
related to conditions at the origin
Physical change and adaptation Yes No
Movement during faunal turnover Yes No
Movement part of faunal dispersal Yes in Early No
Pleistocene, possibly
in Middle Pleistocene
Ability to cope with competition Possibly Yes
Initially ephemeral occupation Yes No
Increasing group size over time Possibly No
Increasing local knowledge over time | No No
Population clustered in destination Possibly Yes
nodes
Secondary dispersal after initial Possibly Possibly

movement
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Movement Process - | Lower Palaeolithic Upper Palaeolithic
Decreasing mobility over time Possibly Possibly
Behavioural changes during/after Yes Yes

movement

Behavioural innovation No Yes

Development of strong identity No Yes

Exploration Possibly No

Table 11.1. Table comparing the detection of the expected processes of movement in the Lower
Palaeolithic and the Aurignacian.

The archaeological models.

Each of the four models will be discussed, and the data supporting or undermining the
precepts of the models will be highlighted. The applicability of each model to the
events of both the study periods will then be considered. The aspects of the models
that have been found to be worthwhile and useful for future studies will also be

reviewed.

Gamble’s model.

The regional environment model.
Gamble (1986) suggests that the Lower Palaeolithic occupation of Europe took place

simultaneously at around 500 Kyr BP in all regions except the northeast, which was
occupied later. The Lower Palaeolithic data clearly refute this suggestion, as southern
and western areas of Europe were occupied before this date, and hominids
subsequently moved into the northwest and finally the northeast, providing greater
support for his recent claim that southern Europe was occupied before the north
(Gamble 1998b). Gamble argues that Lower Palaeolithic groups would not have been
able to cope with the continentality and uniformity of resources in the northeast.
However, Aurignacian groups also appear not to have occupied the northeast,
undermining the argument that the social capacities of Homo sapiens, particularly

communication through stylistic encoding, are connected to the occupation of
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continental climatic zones, as Aurignacian groups certainly had these abilities.
Moreover, hominid presence in this region is suggested to date from OIS 11 and more
certainly from OIS 9, without the stylistic encoding predicted by Gamble. Upper
Palaeolithic settlement of Europe is predicted to be more continuous than in the
Lower Palaeolithic due to the presumed better environmental adaptations. The data
does show discontinuities in Lower Palaeolithic occupation as Gamble suggests;
however, as the time scale of the Lower Palaeolithic study is far greater than the
Aurignacian the levels of continuity are not comparable, especially as the

environmental circumstances are not identical in the two case studies.

Gamble argues that social developments drove colonisation and therefore that
speciation, technological developments and cognitive changes should not coincide
with movement. However, the Lower Palaeolithic events may be associated with the
speciation of Homo antecessor and Homo heidelbergensis. Technological
developments do not seem to coincide with the initial occupation of Europe, and the
study did not address cognitive issues. The movement of the Aurignacian does appear
to be independent of speciation and cognitive developments, unless Klein’s (1998)
proposal of cognitive modernity evolving as late as 50 Kyr BP is accepted. However,
Aurignacian movement is certainly associated with the emergence of Upper
Palaeolithic technology, countering Gamble’s argument. Furthermore, he proposes
that social change will precede rather than follow episodes of movement, whereas the

Aurignacian data suggests innovation occurred after, as well as before colonisation.

The suggestion that Lower Palaeolithic dispersal was a response to changing climatic
conditions creating intermediate environments of open woodland is supported by the
high numbers of sites in temperate woodland conditions. However, Gamble’s denial
of the Lower Palaeolithic occupation of steppe or forests is not supported by the data.
Moreover, his suggestion that Lower Palaeolithic groups would be restricted to easy
environments with plentiful resources, such as river valleys, is supported by the data,
but this pattern is also seen in the Aurignacian, which supposedly was free of these
constraints. The environmental matching model of the mid 1990s proposed that
grasslands were the first habitats to be occupied, which is seen in the data, but

woodlands and shrublands were occupied from an equal age.
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Local hominid networks and social landscapes.
The local hominid network model suggests that groups were socially isolated within

ranges of 40 Km, and were only capable of slow expansion until the development of
the social landscape, coinciding with the emergence of the Upper Palaeolithic. The
Lower Palaeolithic data do support a slow expansion and the lack of evidence for
interaction beyond the 40 Km range boundary. However, the lack of regional
behaviours is not clearly seen in the data when the temporal and the spatial patterns of
the occurrence of the Acheulean are considered. The social landscape of the Upper
Palaeolithic is expected to include symbolism and locational meanings, as well as
regional styles, long distance raw material transfers and occupation of difficult
environments. The symbolic aspects of the Aurignacian suggest that locations were
not assigned meanings until after the colonisation had occurred, as parietal art is
lacking in the early Aurignacian, undermining the argument that the symbolic
associations of places facilitated rapid spread. Furthermore, the higher levels of
mobilary art and potentially symbolic objects such as marine shell and perforated
teeth in the earlier periods of the Aurignacian suggest that mobile means of expressing
identity were more important than symbolic locations during the movement across
Europe. Regional styles of artefacts were present in the Aurignacian, but the majority
of artefacts were ubiquitous or temporally patterned, rather than spatially diverse.
Moreover, the Aurignacian only divides into a western and an eastern region,
suggesting that regional behaviours were not a marked aspect of this period.
Furthermore, Aurignacian sites have not been recovered in environments that lacked
occupation in the Lower Palaeolithic; thus, the symbolic communication of these
groups does not appear to have allowed their spread into harsher habitats than those
occupied by groups lacking these behaviours. Nevertheless, the raw material transfer
distances do show consistently high levels of movement across Europe, supporting the
claim of longer range interactions, although this may indicate high personal mobility

rather than extended social networks.
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Foley’s model.

Ecological predictions.
Throughout his work, Foley explains the timing of dispersals by climate changes

driving biome shifts, which cause the expansion or contraction of habitat suitable for
hominid occupation, and an environmental matching pattern of spread is predicted, as
hominids gradually adapted to new conditions. These predictions are fulfilled by the
environmental data of the Lower Palaeolithic, but the Aurignacian case study does not
show environmental matching within biomes, unless steppe is treated as analogous to
tropical grasslands due to the structural similarities between all grasslands (Whittaker
1975). Moreover, Foley predicts movements northwards from Africa during
interglacials and spread east to west across Eurasia during glacials, due to the patterns
of expansion and contraction of biomes during climate cycles, shown in Figure 3.2.
The Lower Palaeolithic data does support the initial occupation of Europe occurring
during an interglacial, but the Aurignacian arrives during a mild episode within the
last glaciation, contrary to Foley’s model if the source of the Aurignacian groups was
in Africa as Foley argues, since movement across the enlarged Sahara barrier during
glacials should have been impossible. Foley also suggests that the movement of
hominids in the Lower Palaeolithic was associated with the appearance of large social
carnivores in the European community. There is tentative support for this proposal
from the relatively high levels of FADs of carnivores during the late Early and middle
Middle Pleistocene. However, as the number of carnivore FADs in each period
included the appearance of solitary carnivores such as the cats, the data do not clearly
support or disprove Foley’s model, and further analysis using both FADs and social
groupings would be necessary to establish whether the appearance of hominids in

Europe did coincide with the arrival of a significant number of other social carnivores.

Archaeological predictions.
Foley predicts that technologies are directly correlated to hominid species, which is

refuted by the Lower Palaeolithic data, and although not directly tested in the
Aurignacian case study, the transitional Upper Palaeolithic industries of the final

Neanderthals counter the possibility that mode 4 technology is exclusively possessed
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by Homo sapiens. Foley expects there to be gradual developments in hominid
behaviour, with no rapid episodes of change. This is supported by the lack of
innovation in the Lower Palaeolithic assemblage data, although the loss of Acheulean
technology could be seen as a discontinuity. The Aurignacian does not display a
gradual development and its innovative artefacts demonstrate that rapid changes were
_possible, thus technological continuity is not proven. Foley attempts to link the
Aurignacian with the movement of Homo sapiens from Africa, suggesting an origin
for this techno-complex en route in North Africa. However, the Aurignacian data
clearly shows that the earliest dates of this industry are in Europe, with a later
appearance in the Levant. Foley denies the possibility of developments within Europe,
consistently placing the origins of technologies in Africa. The mode 3 hypothesis
(Foley and Lahr 1997) claims that the origin of prepared core technologies was in
Africa, and that no evidence of core preparation should be found in Europe before
OIS 7. The European Lower Palaeolithic assemblages include prepared cores from the
early Middle Pleistocene, denying the possibility that the development of the Middle
Palaeolithic in Europe was the result of the movement of Homo helmei from Africa

with this technology.

Foley argues that the causes of hominid dispersal were population increase and
territoriality, combined with the biological invader traits of generalism, opportunism
and behavioural flexibility. There is little evidence to support the argument of
population increase driving hominids into Europe, as the surrounding regions show
low levels of occupation in terms of the number of sites present. There is a large
number of large sites in the Levant during the late Early Pleistocene, providing a
potential area of population pressure, but no wave front of population increase driving
forwards motion is observed across Europe. Likewise, in the Upper Palaeolithic the
numbers and sizes of sites in the surrounding areas of Europe are not particularly
high. A possible archaeological proxy of territoriality is raw material transfer
distances, which do show that interactions occurred over a limited range in the Lower
Palaeolithic, but the long transfer distances of the Aurignacian reject this mechanism
of dispersal for Homo sapiens entering Europe. The wide dietary breadth predicted by
Foley was tested through the numbers of utilised species, which did show a
consistently broad range during the Aurignacian, but lower diversity in the Lower

Palaeolithic. However, as faunal utilisation data was not widely available these
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findings are provisionary and do not clearly refute or support Foley’s claims.
Opportunism and behavioural flexibility may be reflected in the variations within the
tool assemblages and the range of environments occupied by the hominid groups. The
Lower Palaeolithic shows technological stasis and a slow diversification of
environments and landscapes occupied, suggesting low levels of flexibility during the
initial occupation of Europe, with more diverse behaviours in the middle and late
Middle Pleistocene. The Aurignacian does reveal variance in assemblage
characteristics, but a restricted range of environments and landscapes were occupied
through its duration, suggesting some flexibility. Thus, the evidence of hominid

groups spreading as a result of these physical adaptations is equivocal.

Rolland’s model.

Rolland’s model specifically applies to the initial occupation of Europe, and the

Aurignacian data do not fit his predictions.

Ecological predictions.
Rolland advocates an environmental matching model of dispersal, with slow

adaptation to new habitats, environmental change driving movement and the presence
of an ecological barrier to hominid occupation at roughly 40° latitude. These
predictions are endorsed by the Lower Palaeolithic data, which shows a sequence of
movement into novel biomes, later occupation of central and northern Europe than the
Mediterranean, and fluctuating evidence of occupation during glacial-interglacial
cycles. Rolland also proposes that steppic environments were occupied during OIS 9,
which is partially supported by the environmental findings, as temperate grasslands
had been occupied before this date, but movement into Northeast Europe took place
during either OIS 11 or 9, upholding the argument that harsher and more uniform

environments were occupied at this time.

Rolland argues that hominid arrival should be seen through repercussions in the
faunal community of Europe. The evidence of the FADs and LADs does show that
turnover and community restructuring were happening during the periods of potential

hominid dispersal, although it is not possible to tell whether these preceded or
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followed the arrival of the hominids at the present level of dating resolution. Rolland
also predicts that hominids moved during a major faunal dispersal event, and should
arrive in Europe at the same time as other species from the same origin. Dispersal of
African fauna to Europe occurred during the Early Pleistocene and movement of
Asian species during the early Middle Pleistocene. Thus, there is some support for
Rolland’s linkage of hominid dispersal with the range shifts of other species, although
he favoured an Asian origin of the earlier movement and an African source of the later
population, the opposite of that implied by the findings of the faunal data. Moreover,
the timing of faunal turnover does not prove that hominids shared an origin and route

of dispersal with the other species arriving in Europe.

Archaeological predictions.
Rolland forwards a model of gradual behavioural change, with technological variation

being environmentally driven, and regional behaviours developing over time allowing
the history of populations to be traced. These suggestions are not well supported by
the Lower Palaeolithic data. No relationship was found between artefact types and the
environments in which they were produced; thus, technological variation cannot be
environmentally driven. Lower Palaeolithic technology does change very gradually,
with the addition of handaxes and cleavers, and later prepared cores during the Middle
Pleistocene in Europe. However, regional behaviours do not seem to have developed
during the Lower Palaeolithic, as no unique artefact types were limited to a region,
and the variance between areas can be accounted for by the length of time of hominid
presence and the size of sites in the region. Therefore, the claim that technological
similarities can be used to trace populations is not clearly upheld by the data, because
the spatial and temporal differences in artefact occurrences can be explained by
dispersal processes rather than population history, as technological narrowing can
occur during a movement without environmental pressure. Nevertheless, Rolland’s
assertion that a pre-handaxe phase existed in Europe, and that the appearance of the
Acheulean represented a second movement, is supported by the data. The earliest sites
in Europe all lack handaxes, and the timing of the appearance of the Acheulean
coincides with ecological opportunities for successful establishment of a new species,
although the environmental and landscape data suggest that the indigenous population

adapted to conditions in Europe and expanded. Moreover, it is possible that the pre-
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handaxe industries could represent the exploration before major colonisation proposed
by Rolland, supported by the small assemblage size and widely dispersed population
during the initial occupation of Europe. It is plausible that the earliest inhabitants of
Europe failed to become established as suggested by Rolland, and a second dispersal
led to the later settlement in the late Early or early Middle Pleistocene, as sites are

lacking in the middle Early Pleistocene.

Rolland backs an origin of the pre-handaxe phase inhabitants of Europe in either
North Africa or the Far East. An Asian origin is not supported by a faunal dispersal
event, as the FADs data shows that few Asian species appeared in Europe during the
Early Pleistocene, whereas African arrivals were present. However, this does not
necessarily prove that Rolland’s favoured route across the Straits of Gibraltar was the
taken, as spread from Western Asia through Eastern Europe is plausible. Rolland
focuses on the physical barriers preventing occupation of Europe, especially the
mountains and highlands of Anatolia and the Near East. However, occupation of
mountains and high plateaux was seen since the middle Middle Pleistocene, thus these
landscapes were not barriers to the spread of populations in the potential dispersal
associated with the colonisation of northern Europe and the marked rise in numbers of
sites at this time. The earlier populations do seem to have been constrained to inhabit
river valleys, coasts or lacustrine landscapes. However, this does not provide clear
support for the sea-crossings Rolland proposes, only for coastal occupation. Thus,
there is little evidence to support either of Rolland’s favoured routes and a Levantine

source for the pre-Acheulean and Acheulean occupation of Europe is possible.

Carbonell’s model.

The Lower Palaeolithic.
Carbonell supports a separate dispersal of pre-Acheulean and Acheulean groups. The

pre-Acheulean movement is argued to have entered Europe at around 1.0 Mya from
Africa via the Levant, and to have been continuous and widespread since this date.
The settlement of Europe at 1.0 Mya is suggested to have been facilitated by faunal
turnover and environmental change. The Lower Palaeolithic data supports the pre-

Acheulean phase of occupation of Europe, but places its beginning earlier in the Early
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Pleistocene. However, the data contradict Carbonell’s model as there is a possibility
that discontinuity occurred in the middle Early Pleistocene, and the population was
focused in the southwest of Europe, unless all the unlikely sites during the Early
Pleistocene are accepted, which would show a relatively widespread occupation.
Furthermore, the widespread dispersal of the pre-Acheulean groups is argued to be
allowed by a lack of barriers to movement into and within Europe, which is refuted by
the lack of early sites in mountains and highlands, and in many biomes. The context
of faunal turnover allowing colonisation is supported by the data, since hominid
groups appear at times of high levels of FADs and LADs. Carbonell recently modified
his dispersal scenario of the pre-Acheulean population to include the limited
distribution of these groups in the southwest, as shown in the data, but argues for an
Asian origin. The route into Europe and the area of origin of the population, and the
possibility of return migration to Africa was not definitively revealed in the Lower
Palaeolithic data of artefact distributions, site distributions over time or faunal
correlations; thus, this aspect of Carbonell’s model cannot be accepted or rejected at

present.

The pre-Acheulean phase in Europe is described as behaviourally primitive, with high
mobility and expedience compared to the Acheulean territoriality and planning.
Carbonell suggests that the pre-Acheulean phase will show differences in raw material
transportation, subsistence and assemblage sizes compared to the Acheulean. The
Lower Palaeolithic data revealed a very weak trend for assemblage size to increase
over time and raw material transfer distances to decrease, providing slight support for
the contention that the pre-Acheulean sites were smaller than the Acheulean
assemblages and were characterised by less territoriality. The faunal utilisation data
did not show any trends over time and thus there is no evidence of subsistence
differences between the pre-Acheulean and Acheulean groups. Therefore, there is no
strong supporting evidence for Carbonell’s model of competition based on
territoriality and subsistence organisation driving the spread of the pre-Acheulean and

Acheulean groups.

The Acheulean is argued to disperse from Africa at 600 Kyr BP due to population
increase without environmental opportunities for movement, except the low sea level

of OIS 14 that allowed a route across the Straits of Gibraltar. The evidence of
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numbers of sites and artefact types do show a substantial change in the middle Middle
Pleistocene, fitting the dating proposed by Carbonell, although it is not certain that
these changes represent a second dispersal into Europe instead of indigenous
population increase and diversification of behaviours. There is little evidence in the
areas surrounding Europe that population increase took place and drove dispersal, as
the number and size of sites in the middle and late Middle Pleistocene is greater in
Europe than in its surrounding areas. Furthermore, dispersal at 600 Kyr BP would be
facilitated by faunal turnover and environmental changes during glacial-interglacial
cycles, undermining Carbonell’s demographic explanation. The issue of the origin and

route of the movement was not resolved by the data.

The Aurignacian.
Carbonell’s argument that the Aurignacian does not show unity across Europe due to

high levels of regional variance is not supported by the artefact data, which showed
temporal trends but little spatial patterning, and a division into only eastern and
western groups. However, Carbonell’s assertion that the Aurignacian developed in
Europe as a result of the meeting of anatomically modern humans and Neanderthals
could be endorsed by the Aurignacian case study, as the earliest Aurignacian sites are
located in Europe, not the Near East or Africa. The fossil record is insufficient to test
the claim that the Aurignacian is not necessarily associated with Homo sapiens and
could be a Neanderthal industry. The Aurignacian data also cannot address
Carbonell’s claim that the Aurignacian and Mousterian were differentiated by

ecology, as Mousterian sites were not included in the study.

The applicability of the interpretive framework.

The models discussed in Chapter 2, deriving from the observations of ecological,
sociological and geographical research will be examined in the light of the data
concerning the two study periods. The aspects of the framework of interpretation of
movement processes that was developed from these models, which have been
supported by the data analysis will be disclosed, and the value of the interpretive

framework will be appraised.
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The biological models.

Biological invasions.
The predicted circumstances surrounding a biological invasion suggest that there

should be environmental matching between the origin and the destination, and that
environments should be occupied in their order of similarity to the original habitat.
These conditions are satisfied in the Lower Palaeolithic data, with the grassland,
shrubland and woodland habitats being occupied before temperate forests, alpine
grasslands and taiga, which would have been less familiar to groups moving into
Europe from the south. However, in the Aurignacian no sequence of environmental
occupation is seen, although the grasslands are the main habitat to be inhabited. Stable
environmental conditions at the destination allow a biological invader to adjust to the
new region occupied without problems of fluctuating resources. The climate and
environments of OIS 3 were highly unstable (van Andel 2003; Huntley et al. 2003),
undermining the possibility that the Aurignacian movement conformed to a biological
invasion model. The environment of Europe during the Early Pleistocene and early
Middle Pleistocene was probably more stable than that of OIS 3 (Gamble 1995a;
Agusti et al. 2001), especially at the temporal scale of hominid lifespan, which would
be the time frame of adaptation necessary to survive and establish a population.
Therefore, the initial occupation of Europe fits the environmental predictions of a

biological invasion, but the Aurignacian may not.

Biological invasions are expected to occur in a context of disturbance, extinctions and
community restructuring resulting in empty niches allowing easier assimilation into
the community. The Lower Palaeolithic faunal data provides strong support for a
context of movement during periods of faunal turnover, whereas the Upper
Palaeolithic data gave no direct support for the presence of empty niches, although
some species were declining and possibly leaving niches open in areas of Europe
(Stewart ef al. 2003a). Biological invasions are also anticipated to transpire in regions
of endemic fauna that have not evolved means to resist the arrival of new competitors.
The Lower Palaeolithic data do not suggest high levels of endemic fauna, as African
and Asian species were present, particularly in the Early Pleistocene. The OIS 3 fauna

did include endemic species in Europe, but these were located in the southern
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European peninsulas (Stewart et al. 2003b) where the Aurignacian occurred at low
densities or was entirely absent. Thus, there is little evidence to connect either of the
periods of population movement to the exploitation of endemic weakly resistant

communities.

The population size of a biological invasion is predicted to be large enough to be self-
sustaining, and to increase rapidly after a lag time, until saturation is achieved. The
Lower Palaeolithic data concerning population size suggests that initially numbers in
Europe were very small and remained steadily low in the Early Pleistocene, which
could represent the lag time, followed by exponential increase during the Middle
Pleistocene. Thus, the data do not support strong propagule pressure at the start of the
dispersal, but does follow the predicted patterns of population increase. The Upper
Palaeolithic data show that a large population was present in Europe from the earliest
dated occurrences of the Aurignacian, and the population size seems to have increased
slowly, without a lag time, and thus does not match the predicted demographic
expansion. These demographic expectations are linked to the two-phase model of a
small low-density population preceding expansion and substantial demographic
increases. The Lower Palaeolithic data show reasonable support for a two-phase
movement, with initial small population and reduced technologies, followed by
expansion and an increased range of behaviours indicated by the production of
handaxes and cleavers. The spatial patterns of tool occurrences show a lag effect
between the time of appearance of hominids in a region and the manufacture of
handaxes and cleavers, strongly supporting the two-phase model. The Upper
Palaeolithic data lacks the low-density phase, and unless the small and undiagnostic
EUP assemblages are treated as Aurignacian exploration, no behavioural evidence of
a two-phase movement is seen. Failure to establish during the initial small population
phase is also predicted, and may be seen in the Lower Palaeolithic lack of definitely
dated sites in the middle Early Pleistocene. There is no evidence of the Aurignacian

failing to establish before reaching the expansion phase.

Biological invasions have been associated with behavioural innovation or narrowing
and physical changes among the dispersing population. Behavioural narrowing may
be supported by the Lower Palaeolithic evidence that handaxes and cleavers were not

manufactured by the earliest groups in Europe, whereas the populations in the
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surrounding regions did use these tools. The Upper Palaeolithic data does not suggest
that behavioural narrowing happened, unless the undiagnostic small EUP assemblages
were formed by Aurignacian groups undertaking a limited range of activities.
Innovation is not detected in the Lower Palaeolithic artefact data, but the Aurignacian
does show the addition of new types of artefacts and the regional occurrence of
certain forms, which indicates that new behaviours were being adopted by the groups
moving across Europe. Dietary breadth is predicted to increase or decrease as a
response to new conditions encountered and the behavioural changes they engender,
but no evidence of this was detected in either the Lower or Upper Palaeolithic data.
Physical changes were not directly investigated, but the evidence of changing hominid
species over time during the Lower Palaeolithic can be interpreted as physical
responses to the European environment (Stringer and Hublin 1999; Bermidez de
Castro et al. 2004). The fossil record of the Aurignacian is extremely sparse, but these
groups are considered to be anatomically modern humans and did not undergo

substantial physical adaptations after arriving in Europe (Stringer 2002).

The spatial patterns of movement predicted to occur during a biological movement are
that patches of suitable habitat will be colonised on the edge of the primary
population, but satellite populations far beyond this front may also form. Thus, the
majority of dispersals are short distance but longer movements are possible. The slow
spread of the Lower Palaeolithic population across Europe suggests that movements
were short, whereas the Aurignacian appearance across large areas of Europe
simultaneously indicates that long distance movements to satellite populations must
have occurred if the movement was a biological invasion. The focus of Aurignacian
population in clusters could also support the patch colonisation model. Likewise,
clustering of sites is seen in the Lower Palaeolithic data; hence, the earliest occupation
of Europe appears to have taken place by short distance dispersal to patches of
suitable resources, rather than the long distance movements to secondary dispersal
centres seen in the Aurignacian. The maintenance of links to the parent population
enhances the chance of a successful biological invasion, which may be seen through
spatial continuity of occupation and behavioural stability. The appearance of the
Lower Palaeolithic in southwestern Europe does not provide spatially continuous
occupation between the potential source areas and the European sites. Moreover, the

abandonment of the manufacture of handaxes could be interpreted as a breakdown of
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the behaviours of the parent population, and thus isolation of the European
population. The Aurignacian also appears to be isolated in Europe, although areas of
western Asia did contain Upper Palaeolithic industries that may have been connected
to the emergence of the Aurignacian (Tixier and Inizan 1981; Gilead 1981; Banesz
1998; Kuhn et al. 1999; Kuhn ef al. 2001). However, as the geographical origin of the
Aurignacian is uncertain, and the distinctive features of the techno-complex are not
seen outside Europe until after its appearance within Europe, spatial and behavioural

continuity between the parent population and the Aurignacian cannot be proven.

Biological invaders are usually generalists, with high levels of behavioural flexibility
and strong competitive ability. All members of the genus Homo are generalists (Potts
1998), with an omnivorous diet, and thus both the Lower and Upper Palaeolithic
movements could conform to the biological invasion model. Behavioural flexibility
was not directly assessed, but competitive ability was measured through the levels of
competitors present in archaeological sites. The data from both study periods showed
that carnivores and omnivores were present at consistently low levels throughout the

dispersal; hence, strong competitive ability was not demonstrated.

Jump dispersal.
This model predicts that movement will cross a substantial barrier, resulting in

isolation of the dispersing population, and potential founder effects leading to
physical change. The Upper Palaeolithic movement does not show any of these
features. The Lower Palaeolithic dispersal may have crossed the barrier of the Straits
of Gibraltar, and may have been followed by physical adaptation and speciation
resulting in Homo heidelbergensis and ultimately Homo neanderthalensis. Moreover,
as settlement of Eastern Europe appears to have occurred later than in the west,

isolation may have occurred after a movement from the east.

Secular migration.
Slow movements associated with evolutionary and behavioural change in the context

of environmental changes are predicted in this model. The rapid Upper Palaeolithic
dispersal, without resulting physical adaptations, cannot be accommodated in this

model. The Lower Palaeolithic movement was slow, possibly involving evolutionary
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change, and hence could be considered as a secular migration. However, it is unclear
that substantial behavioural changes occurred during the spread of the Lower
Palaeolithic; thus, not all of the criteria of this model are fully supported by the

evidence.

Diffusion.
This model involves many of the features seen in a biological invasion, such as the

dominance of short distance moves, population increase, physical adaptation,
behavioural changes, environmental matching and community restructuring.
Additionally, diffusion stipulates that a single metapopulation gradually expands in a
wave front advance through corridors or filters but not barriers. The presence of
corridors or filters and absence of barriers is unclear from the evidence of both study
periods, as the route of dispersal is uncertain. However, the slow spread of the Lower
Palaeolithic implies that short distance movement in a wave front may have taken
place. The static nature of the Lower Palaeolithic assemblages prevent conclusions
being drawn concerning the presence or absence of a single metapopulation from a
shared behavioural repertoire, and the fossil evidence is too limited to determine
whether groups became isolated and underwent independent evolution. The Upper
Palaeolithic spread rapidly, perhaps by satellite populations forming beyond the wave
front, thus diffusion is not an appropriate model for this movement. Nevertheless, the
unified artefact forms of the Aurignacian suggest that a single metapopulation was
maintained throughout its existence. Diffusion is predicted to occur in the context of a
movement of several species from the same region. The Lower Palaeolithic faunal
data does show movements of species into Europe from Africa and Asia during the
periods of hominid arrival, whereas the Upper Palaeolithic fauna had no arrivals in
Europe apart from Homo sapiens. Diffusion is also associated with environmental
change and biome shifts, which occurred throughout the Pleistocene in Europe and

thus apply to both the periods of movement.
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The sociological and geographical models.

Local and step migration.
Local and step migrations are short distance movements, occurring within the existing

social network without requiring behavioural change. These movements may result in
long distance movements as the cumulative effect of a series of shorter migrations,
but do not cause the formation of destination nodes because knowledge of the local
destinations is widely available. Step and local migration may involve a representative
sample of individuals from the original community. The slow spread of the Lower
Palaeolithic across Europe, with its cline of dates of first appearance, and lack of
evidence for behavioural change, could conform to these processes. However, the loss
of handaxes and cleavers from the areas undergoing settlement during the spread of
the Lower Palaeolithic does not fit these expectations, since slow movement within
the social network should not result in technological loss. Furthermore, clusters of
sites are present during the Lower Palaeolithic, which undermines the expectations of
a lack of destination nodes. The rapid and seemingly focused movement of the Upper
Palaeolithic does not fit these models, although the lack of a clear exploration phase

before major settlement would be accommodated in a step or local migration scenario.

Circular and chain migration.
These models of migration involve long distance as well as short distance movement,

focused towards destination nodes due to the limited knowledge of conditions at a
distance. Movement is initially expected to comprise a small sub-set of the original
community, and behaviours are predicted to be limited. Over time a flow of migrants
will develop, involving a broad range of individuals and a greater variety of
behaviours. The clustering of population into nodes is seen in both study periods, but
the two-stage movement is only clearly identified in the Lower Palaeolithic through
the limited technology of the earliest sites, and the small population size of the initial
groups. Nevertheless, exploration may have occurred in the Upper Palaeolithic in the
form of the undiagnostic EUP sites, with the Aurignacian representing the second
phase of more substantial movement, which is supported by the large population size

indicated by the numbers of sites during the earliest phase of the Aurignacian. The
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long distance movements predicted by these models allow rapid colonisation, which is
seen in the Aurignacian example but not in the Lower Palaeolithic. However, the
focus on destination nodes results in intervening areas being ignored by the migrants
in favour of known but distant destinations. This situation may be seen in the Lower
Palaeolithic, if the eastern route into Europe was used, as the vast majority of sites
from the earliest dates are in the west. Return movements are also predicted by these
models, and possibly explain the late appearance of the Aurignacian in the Levant.
There is no clear evidence of a return migration during the Lower Palaeolithic, but

this may be due to the limited variety of tool forms disguising movements.

General characteristics of human migrations.
In addition to the predictions of step, local, chain and circular migration models,

observations suggest that migrants usually move within an existing social network and
act to reinforce their ethnic identity. Possible evidence of this process is seen in the
Aurignacian production of mobilary art and personal ornamentation during the early
stages of the movement, and the unified artefact forms throughout the Aurignacian
techno-complex. There is little evidence of this process operating in the Lower
Palaeolithic, unless the production of handaxes is interpreted as an expression of

ethnicity.

Migrants have also been observed to be drawn from the skilled young adults in the
original community, and therefore to be innovative and behaviourally flexible.
Innovation is not observed in the Lower Palaeolithic data, but the Aurignacian does
show evidence of the development of new artefact types. Stagnation at the origin of
the migration, compared to dynamism in the destination areas has also been observed,
due to the movement of the most skilled and innovative members of the community. It
is possible that the Aurignacian represents such dynamism at the destination, whilst in
western Asia the development of distinctive and innovative artefacts was slower. A
lack of change is seen throughout the Lower Palaeolithic, refuting the existence of

these processes.
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Which models apply to the two study periods?

None of the archaeological models is supported in its entirety by the findings of this
study. Gamble’s social approach can only partially account for the events of each of
the study periods, and his environmental model of the 1980s is likewise supported by
some of the data but rejected by other data sources. Foley’s ecological approach is
well supported by the Lower Palaeolithic data but not by that of the Aurignacian, and
his archaeological predictions are not upheld for either study period. Rolland’s
linkage of hominid movements and biogeographical events is validated by the faunal
data, but his suggested routes of colonisation and connections between technology,
environment and population history are not supported. Carbonell’s model of
competition driving movement receives little support from the study, although his
focus on the existence of a pre-Acheulean phase does seem to be justified. Likewise,
Carbonell’s suggestion that the Aurignacian emerged within Europe could be backed
by the data, but his proposal that major differences exist between the assemblages of
the regions of Europe is not endorsed by the findings. Thus, each archaeological
model offers an incomplete explanation of the processes that took place during both
periods of population movement. However, aspects of each model provide useful

insights into these events.

It has often been assumed that the events of the Lower Palaeolithic movement into
Europe follow a biological process, whereas the movement of the Aurignacian is
explained by cultural models. It is true that the Lower Palaeolithic data better fit an
historical biogeographical model than the Aurignacian data do. The slow spread and
lack of behavioural change during the Lower Palaeolithic events suggest that a
process of diffusion operated. However, many of the predictions of biological
invasions are also fulfilled by the Lower Palaeolithic data, providing insights into the
processes allowing the diffusion to take place at an ecological scale, particularly the
technological loss that occurred in the areas undergoing colonisation, which can be
explained by the nature of the groups that explore beyond the population front.
Nevertheless, the data also fits the local or step migration models in the rate of spread,
and the chain or circular migration models in the presence of a two-stage process of

movement. Therefore, although the events of the Lower Palaeolithic are well
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explained by a combination of ecological and historical biogeographical approaches,
an element of sociological or human geographical processes cannot be dismissed in

the explanation of these events.

The movement of the Aurignacian, with its rapid spread and nodal destinations, fits
the chain migration model, although the lack of an exploratory stage undermines the
certainty of this process. Nevertheless, the lack of the exploratory phase can probably
be explained by the poor dating resolution in relation to the speed of the processes
under investigation. However, a biological invasion with the formation of satellite
populations far beyond the primary population would also accommodate the patterns
in the Aurignacian data. The historical biogeographical and the step or local migration
models do not match the findings of the Aurignacian data. It is currently impossible to
differentiate between the two possible sets of processes that operated during the
Aurignacian movement, as the archaeological proxies of both models predict the same
findings. Therefore, the movement of the Aurignacian can equally plausibly be

explained by biological or cultural processes.

Conclusions.

In conclusion, the findings of the case studies show that is it possible to detect some
of the processes predicted in the models of population movements. The archaeological
approaches to the episodes of movement have addressed some of these processes, but
each model provided only a partial explanation of the events of each movement. The
ecological, sociological and geographical models likewise supply insights into the
processes that occurred, but none perfectly matches the findings of the data analysed.
The strength of these findings and their potential contribution to the study of
population movements during the Pleistocene will be discussed in the following

chapter.
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Chapter 12 : Conclusions.

Achievements of the interpretive framework developed in the
study.

This study aimed to determine whether it is possible to discern the processes that
occurred during the population movements into Pleistocene Europe. The published
archaeological record was used in order to test whether the current state of knowledge
of Pleistocene Europe allows the behaviours underlying movement to be detected,
rather than simply providing a timetable of dispersal events. The models of
movements developed by academic disciplines other than archaeology were used to
provide a framework of interpretation, allowing access to the processes taking place
during the movements under investigation. The predictions of these models have been
shown to be present in the archaeological, palacontological and palaeoenvironmental
records of the study periods. Therefore, this study has demonstrated that some aspects
of the behaviours associated with movement can be seen in the spread of the Lower

Palaeolithic and the Aurignacian.

Archaeological models were also investigated in order to see whether the current
approaches to population movements are justified. The archaeological models were
partially upheld by the findings of the analysis, but none were totally supported. Each
of the models was strongly agenda driven; Gamble aims to show that social behaviour
is the key to understanding all the events of prehistory, whereas Foley intends to
explain all patterns by ecological adaptation and Neo-Darwinian theories. Carbonell
follows a political agenda of showing Iberia and particularly his own excavations to
be key to human evolution. Rolland has built a responsive model, which changes as
new data are discovered, but his underlying biogeographical framework and
assumption that assemblage characteristics can trace population history is constantly
present, and the promotion of this interpretive method is his agenda. The findings of
this study support aspects of each author’s models, but also show that a single focus
of interpretation, whether ecological, social, biogeographical or political, cannot

explain all the archaeological remains of the population movements. The issues
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highlighted in the sociological and geographical models, such as decision making,
information flow, knowledge acquisition and expression of identity are important
aspects of movements, and can be seen in the Palaeolithic archaeological record, as
focused directional movement and strong expressions of identity during the
Aurignacian, and exploration during the Lower Palaeolithic. Both periods also show
strong ecological preferences and the Lower Palaeolithic reveals a sequence of
environmental adaptations. Thus, each period of movement can be seen to possess
ecological and social aspects, and requires interpretation in the light of all the possible
processes that operated. Therefore, the aim of this study to search for an interpretive
framework based on both ecological and sociological knowledge has been justified,
and has provided a more complete means of understanding the happenings of the

movements into Europe during the Pleistocene.

Palaeolithic archaeology has tended to assume that ecological and biogeographical
models are appropriate to the interpretation of human behaviour in the Pleistocene,
especially during the Lower Palaeolithic. Thus, the ecological and biogeographical
aspects of the archaeological models were well supported by the data, as historically
these issues have been of interest to Palaeolithic archaeologists and have been well
researched. However, sociological and geographical models of movement have not
been adopted in the investigation of these issues, as the environmental and
evolutionary background to the movements has been given precedence over issues of
the social behaviours of the groups experiencing movement, even during the Upper
Palaeolithic. The archaeological models that do consider social aspects of movement
have not made use of the research of sociology and human geography concerning the
processes of movement occurring among human groups in the present, and therefore
the social predictions of the archaeological models did not always coincide with the
models of human migration developed by other academic disciplines from
observations of migrations. Archaeology has often assumed that behavioural change is
linear, and assemblage characteristics can be used to trace population history, whereas
sociological studies of migrants have shown their material culture to be highly
flexible and expressions of identity to be variable between the parent population and
the migrants. Thus, the means of detecting migration flows used by archaeology
cannot be retained, and the predictions of sociological and geographical models must

be considered in future studies of population movements throughout prehistory.
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It has often been assumed in Palaeolithic archaeology that the events of the Lower
Palaeolithic are entirely explained by ecological and evolutionary processes, whereas
the Upper Palaeolithic requires some social or cultural interpretation. This study
intended to determine whether it is justifiable to apply biogeographical models to the
initial occupation of Europe, and models based on information sharing within regional
social groups to the Upper Palaeolithic. However, the models of biogeography and
sociology and human geography resulted in similar predictions in the patterns
anticipated to be present in the proxy data sources. Therefore, it is not possible to
confirm that Lower Palaeolithic movements were more biologically based than those
of the Aurignacian. Nevertheless, the models can be divided into those treating slow
local movements producing spread in a wave front pattern over long periods of time,
and those that model rapid spread to nodal locations far from the source, and the
differences between the two study periods can be seen in this framework. The
Aurignacian appears to have moved rapidly, whether due to processes of a biological
invasion or a chain migration; whereas the Lower Palaeolithic movements were
slower, conforming to a local or step migration or a biogeographical diffusion.
However, differences were also detected within the periods of potential movement in
the Lower Palaeolithic, as a context of movement during a faunal dispersal was
present during the arrival of the earliest occupants of Europe, but not the appearance
of the Acheulean. Therefore, the Lower Palaeolithic events should not be treated as
unitary, the context of movement was variable, and the behaviours surrounding these
episodes were potentially different. The traditional archaeological assumption that the
Lower Palaeolithic was invariant and unchanging is thus challenged by these findings,
and each episode should be investigated separately, rather than assuming that a single

model can explain all events prior to the emergence of the Upper Palaeolithic.

The differences between the archaeological models of the events of the Lower
Palaeolithic and the Aurignacian can be linked to the belief that the detection of social
processes requires high resolution data that is assumed to not be available at the
timescale of the Lower Palaeolithic. The data analysis was intended to reveal whether
it is true that processes can be identified in the Upper Palaeolithic but not during the
earlier movements. It was found that the rapid movement of the Aurignacian,

combined with the high level of uncertainty of radiocarbon dates at this time depth,
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prevented the detection of many of the processes that might have occurred,
particularly an exploratory phase. In contrast, the slow spread of the Lower
Palaeolithic allowed the detection of exploration through the spatial distribution of
sites despite problems with dating. However, the more variable archaeological record
of the Aurignacian, compared to the Lower Palaeolithic, did enable issues of regional
social networks and expression of identity to be discussed, whereas the static nature of
the Lower Palaeolithic prevented their detection. Nevertheless, the temporal sequence
of environmental and landscape occupation in the Lower Palaeolithic provided
insights into the possible problems of adaptation and knowledge acquisition during
movements, which were not possible to detect in the Aurignacian data because the
initial phase of movement and exploration could not be accessed. Therefore, the
assumption that the Upper Palaeolithic data would be of better quality than the Lower
Palaeolithic proved to be false, and the possibility of identifying processes of

movement is present in the data of both case studies.

The interpretive framework allowed the resolution of several puzzles left unexplained
in the archaeological models of the initial dispersal of hominids into Europe. The very
low numbers of sites in Europe before the middle Middle Pleistocene indicates an
extremely small population, which in turn suggests that the population might not be
demographically self-sustaining. However, failure to increase population and to
become established is a common feature of ecological spread, and hence it is not
surprising that an early phase of limited incursions into Europe, which subsequently
failed took place. Moreover, repeated or semi-continuous dispersal is anticipated, and
the initial groups in Europe could conform to a sink population relying on
reinforcement from further movements from the source population. Therefore, the
argument followed by proponents of the short chronology that a lack of evidence of
continuous occupation of Europe before OIS 13 indicates that colonisation did not
take place before this date is falsified by the interpretive framework of this study, as
multiple dispersals and failure before establishment have been shown in ecological

studies to be normal features of spread.

Furthermore, the interpretive framework can resolve the problem of the early
concentration of sites in the southwest of Europe, which has been assumed in many

archaeological approaches, to require a crossing of the Straits of Gibraltar (Rolland
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1978; Giles Pacheco and Pérez 1987; Straus 2001). Rapid movement through areas of
sub-optimal habitat, followed by occupation and population increase in optimal areas
can result in a picture of earliest occupation of an area at a point far from the entrance
to the region (Hazelwood and Steele 2003, 2004). Moreover, the groups undertaking
the initial movement are predicted to be small and highly mobile, and to use a
restricted technology; thus, the evidence of these groups in the regions crossed before
settlement is liable to be dismissed by archaeologists as not clearly of human
manufacture. These early ephemeral sites have been shown to lack handaxes and
cleavers, which appear in each region after a substantial length of occupation. The late
appearance of handaxes in Europe compared to its surrounding regions has been
highlighted as a problem in several studies (Rolland 1992, 1998b, 2001; Carbonell et
al. 1999b). However, the interpretive framework suggests that a narrowing of
technology is to be expected during movement, followed by a broadening. Thus, the
appearance of handaxes in a region may signal a more substantial occupation

following exploration.

Recommendations for future studies.

In general, the proxy sources of data concerning movement did provide good evidence
of the processes under investigation. However, the analysis was hampered by the lack
of published data concerning many of the variables, even including the location of the
sites. Many sites lack a full report, and interim publications tend to focus on a single
aspect of interest to the excavator, rather than providing an overview of the features
present. There is a strong regional bias to the quality of publication, with British sites
being reported on far more fully than those in continental Europe. Admittedly,
environmental proxies and raw material provenancing is not available for all sites;
however, given the current state of publication of archaeological materials it is not
possible to determine whether data is simply unpublished or unobtainable for many
sites. Thus, it is not possible to dismiss the proxy sources of data that did not provide
good results, the raw material transfer distances and faunal species showing
utilisation, as their lack of patterning may be explained by poor recording rather than
a genuine absence. Therefore, better publication, including information concerning

the surroundings of the site, as well as stratigraphy and assemblage characteristics,
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would greatly facilitate studies of population movements, and other regional

syntheses.

The publication of the faunal assemblages of archaeological sites was of particular
concern because the overwhelming majority of reports focused on issues of interest to
the palaeontologists that examined the assemblage, such as taxonomy and
environmental reconstruction, without any mention of archaeological questions of
evidence of hominid consumption of meat or marrow, or of modifications to the bones
to make tools. There is clearly a need for greater integration between the disciplines
involved in the study of the European Pleistocene, in order to maximise the
information to be gained from all aspects of the archaeological and palaeontological
records. This is especially applicable to the Lower Palaeolithic sites, as a context of
faunal dispersal was found to occur during the initial hominid movements, and thus
the interaction of hominids with other members of the ecological community may
have been extremely important in the nature of the movements, but cannot be
determined on a European scale given the poor publication of the fauna from many

sites.

Nevertheless, other data sources were found to be strong sources of information
regarding movement processes. The spatial and temporal distribution of sites revealed
the rate of spread, exploration and potentially communication during movements in
both study periods. The dates and locations of sites should be widely available, and
therefore should be considered in future studies of movement, in both the Palaeolithic
and later periods. Population size over time can disclose the rate of increase, and is
related to the rate and nature of spread, thus the number and size of sites should be
included in considerations of movement processes as proxies for population size. The
environment surrounding the sites has been found to provide useful information
regarding the processes of adaptation to new regions, the capacities of the hominids to
cope with unfamiliar conditions, and also the ecological preferences of the groups
involved in movement. Landscape has likewise been found to be a major determinant
of the ease of colonisation because its features are linked to the acquisition of
knowledge about an area, and can impact upon the ability of hominids to locate vital
resources and other individuals or groups. The features of interest in the landscapes

surrounding sites are the presence of a water supply and a natural corridor or
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topographic features that enable paths and landmarks to be identified. Therefore,
reconstructed landscape features should be recorded in more detail in archaeological
publications whenever possible, rather than simply labelling sites as open-air or
cave/abri, as a description of the local area in terms of the presence or absence of
rivers, coasts, mountains, plains, hills and plateaux would be more useful, and would
enable archaeologists to address questions of hominid knowledge acquisition and

landscape utilisation that previously have been unobtainable.

Previous approaches to the use of tool forms in periods of movement focused on the
tracing of the origin and route of movement. The framework of analysis developed
from the findings of sociological and human geographical studies undermined the
potential of lithic assemblages to directly reflect population history, but have shown
that changes in assemblage characteristics are to be expected during movement. The
appearance of new forms, or loss of technologies, has been found to be more
informative than similarities between assemblages. Movement is also associated with
the appearance of novel artefact forms and the strong expression of identity through
material culture; thus, movements may be seen through the emergence of widespread
similar assemblages with new forms of technology and style, but little similarity to the
assemblages at the origin of the movement. Therefore, tracing the source of
movements through the archaeological record remains problematic, but it may be
possible to detect periods of movement in the destinations by the use of lithic

assemblages, in conjunction with the other proxy data sources for movement.

Furthermore, the prediction that the initial phase of a movement will entail small
groups exploring over large distances, and possibly using a restricted material culture
has repercussions for the criteria used to validate the earliest archaeological sites in
Europe. Sites pre-dating major occupation of Europe in the middle Middle
Pleistocene, which have small assemblage sizes, and lack distinctive artefacts such as
handaxes, have often been dismissed as probably not manufactured by hominids. The
framework of interpretation built in this study suggests that this rejection of small
early sites may have destroyed the potential to detect processes of movement and the
timing of the earliest incursions into Europe. Therefore, the criteria used to judge
whether an assemblage is genuinely indicative of human presence need to be

reassessed in the light of these predictions.
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Conclusions.

In conclusion, the processes underlying movements, such as landscape learning,
ecological interactions and behavioural innovations have been found to leave traces in
the archaeological record. Although it is difficult to determine the precise form of a
movement from the archaeological record, movement itself can be seen and some
aspects of the behaviours involved can be recovered. Archaeology has traditionally
treated issues of environmental tolerances, raw material transportation and ecological
interactions as reflecting behavioural capacities of the hominid groups under study,
with evolutionary, cognitive and economic explanations of the patterning of the
archaeological record. This study has shown that movement and duration of
occupation of an area can affect the environments and landscapes occupied, and have
repercussions on the artefacts present, and potentially may affect other aspects of the
archaeological record, such as raw material transportation and subsistence. Therefore,
the history of the population in a region must be considered in the explanation of the
behaviours seen in the archaeological record, in conjunction with issues such as raw
material availability and behavioural capacities. The framework of interpretation
developed in this study allows a means of detecting some processes of movement, but
cannot differentiate between many of the models of movement, and cannot prove that
movement rather than cognitive developments, adaptations and economics, was the
cause of these patterns. Future studies, with the benefit of better dating resolution and
enlarged samples of sites, may be able to resolve these difficulties, and develop a
means of distinguishing between movements and indigenous development or
diffusion of ideas in later periods of prehistory when dispersal is controversial due to
the presence of indigenous populations in the region and a lack of clear genetic
evidence of the arrival of a new population. Nevertheless, population movement must
be treated as an important aspect of behaviour and should be considered in

explanations of both Palaeolithic and later periods of archaeology.
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Appendix One: Glossary.

Adult range: the range occupied by an individual after dispersal from the natal range

and independence from the parental group has been achieved.

Allee effects: low population density effects of fluctuations in sex ratio and age

composition.

Anagenesis: evolution within a lineage that results in new species without branching

events, thus a species evolves into a single daughter species.

Anarchist: ideology within a narrative that considers cataclysmic change to be
possible, which could recreate the utopia of the distant past by rejecting the present
society entirely.

Barrier: conditions beyond the tolerance limits of a species, such as adverse
temperature, moisture or chemical conditions, or overwhelming competition,
predation or a lack of resources.

Bergmann’s rule: the correlation between the body size of a species and its latitude.
Biogeography: the study of the geographical distribution of species.

Biological invasion: the expansion of a species range into new territory.

Biome: an area of continuous similar habitat, with a consistent structure and

distribution of energy and resources, despite variation in species within the biome.

Biotic barrier: ecological conditions beyond the tolerance limits of a species due to

high levels of competition and predation, or insufficient resources.

Biotic release: rapid spread of a species during a biological invasion due to the release

from the constraints of co-evolved competitors, predators, parasites and diseases.
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Biotic resistance: prevention of a biological invasion through competition, predation,
parasitism and disease undermining the ability of the invader to establish a sustainable

population.

Centrifugal dispersal: movement away from the centre of population.

Centripetal dispersal: movement towards the core population.

Chain migration: permanent or prolonged movement to distant destinations, involving
social upheaval. Movement is focused on known locations after exploration by

pioneers, creating a migration network reflecting information flow.

Character displacement: changes in the behaviour and physical traits of a species as a
result of niche shifts to differentiate species with similar niches and reduce

competition to avoid extinction.

Circular migration: movement to a destination followed by a return to the origin, for
example during transhumance and seasonal movement. Movements are to known
destinations, over variable distances, and take place within the original social

network.

Colonisation: a cultural process of movement of a population into a new territory.
Comedy: plot structure of a narrative in which partial liberation from fate occurs as
the hero becomes reconciled to the world, elements are harmonised and conflicts
result in positive outcomes, which can produce new forces in the world.

Community restructuring: see ecosystem restructuring.

Conservative: ideology within a narrative that considers change to be undesirable, and

to take place at a gradual pace because the current situation is the most desirable state

possible.
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Contextualist argumentation: form of argument that aims to be integrative within the
context and functional interrelationships of events in the plot, but denies the
possibility of laws of interpretation. Contextualism is inherently synchronic and the

causality proposed is specific to the events under investigation.

Corridor: a link between two areas of similar habitat, acting as a route for interchange
of species, and resulting in similar community composition on either side of the
corridor. Alternatively, a broad band of continuous habitat, facilitating free dispersal

of species throughout a biome.

Cultural distance: the costs of social upheaval of movement into an unfamiliar social

environment.

Diffusion: local movement within the parent population during a biological invasion.
In historical biogeography diffusion takes place within a corridor or filter, resulting in
gradual expansion through areas of suitable habitat.

Dispersal: a biological process of movement of a species into a new territory.

Ecosystem restructuring: changing the organisation of the distribution of energy and

niches within an ecosystem.

Emplotment: the structuring of facts into a coherent argument in the form of a story of

a familiar kind.

Endemism: areas with high numbers of species that have a restricted geographical

range and are unique to the region due to a history of evolutionary isolation.

Environmental matching: the similarities between the ecology of the origin and

destination of a biological invasion that facilitate establishment.

Establishment: the founding of a sustainable population over several generations in a

new territory.
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Filter: a gradient of community composition, which allows some exchange of

members of neighbouring communities, but restricts the movement of some species.

Followers: individuals who undertake movement only when the destination is known

and the risks of movement are minimised due to the exploration of pioneers.

Formal argument: narrative structure that explains the events of the plot as a process
of development following the rules of Formism, Organicism, Mechanism or

Contextualism.

Formist argument: mode of argumentation that aims to identify the unique attributes
of the objects under discussion by description and classification. Formism does not

address causality or diachronic change and involves little generalisation.

Founder effect: changes in the genetics of a founding population, compared to the

parent population, due to the small size of the founding group.

Fundamental niche: the area in which a species can potentially survive, limited by

physical constraints such as temperature and moisture.

Generalism/generalist: a species that is able to survive a wide range of conditions by

having a broad diet and high levels of behavioural flexibility.

Gravity model: spatial interaction model that predicts that the flows of migration

between centres of population are proportion to the size of population in each centre.

Holarctic: species with a distribution throughout the Arctic Circle regions of northern

Eurasia and North America.

Ideological implications: form of explanatory code of a narrative concerning the
placement of utopia relative to the present and the nature of change over time. The
ideological stances of academic narratives are Conservative, Liberal, Radical and

Anarchist.
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Invasional meltdown: breakdown of the ecological community as a biological
invasion causes ecosystem restructuring and existing species are forced to change

ecological roles by niche shifts, which often results in extinctions.

Irony: linguistic trope that undermines the relationships constructed by the use of
Metaphor, Metonymy or Synecdoche. [rony is negational, revealing the problems and
limitations of linguistic constructions by the use of absurdities and paradoxes. Irony is

associated with Satirical plots, Contextualist argumentation and Liberal ideology.

Jump dispersal: movement over a considerable distance from the main population
front of a biological invasion, resulting in the establishment of an independent satellite
population. In historical biogeography jump dispersals cross barriers and traverse

large distances in a relatively short period of time, within the lifetime of an individual.

K-selection: species adapted to slow reproduction with long generation times, few

offspring and high levels of parental care.

Liberal: ideology within a narrative that considers change to occur at the social pace
of debate, through acceptable and limited adjustments, which will build on the present

situation to produce utopia in the distant future.

Local migration: short distance movement with little or no disruption to the social

contacts of the migrant.

Mechanistic argumentation: mode of argument that aims to be integrative and strongly
reductive. Events of the plot are seen to be determined by generalised laws of cause
and effect. Mechanistic argumentation focuses on the search for ahistorical laws of

explanation. Mechanistic arguments can be synchronic or diachronic.

Metaphor: linguistic trope that shows similarities by equivalence or identity between
objects or events. Metaphor reveals similarities and differences by producing
analogies or similes. Metaphor underlies Formist arguments, Romantic plots and

Anarchist ideology.
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Metapopulation: a population divided into groups living in separate patches but

connected by dispersal of individuals between these patches.

Metonymy: linguistic trope that reduces a whole into parts. The name or meaning of a
part of an object represents the whole object, creating part-part relationships.
Metonymy is associated with Mechanistic argumentation, Tragic emplotment and

Radical ideology.

Narrative structures: the means by which material is organised into a narrative, which
underlies all forms of writing, and are emplotment, formal argument, ideological

implications and tropes.

Natal range: the range occupied by an individual from birth.

Niche: the habitat and resources required by a species for survival.

Niche shifts: changes in the availability of resources resulting in behavioural

adaptation and dietary and/or ecological adjustments for the species affected.

Organicist argumentation: mode of argumentation that aims to be integrative and
reductive by showing how elements are part of a synthetic whole, due to the
underlying essences or principles that link elements into an integrated whole. Each
stage of the plot prefigures the outcome of the narrative, and the argument can be
synchronic or diachronic. Organicist arguments focus on human creativity and

freedom.

Parent population: the source of a dispersing or colonising population.

Phenotype: the physical expression of the genetic makeup of an individual.

Phylogeny: the evolutionary ancestor-descendent relationships between species.

Physical barrier: conditions of temperature, moisture or chemistry beyond the

tolerance limits of a species.
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Pioneers: individuals who are filling to explore unknown territory during the earliest

stages of a migration, providing information about destinations for their followers.

Plot: the sequence of events in a narrative.

Population front: the edge of the primary population undergoing expansion.

Primary population: the main population expanding during a biological invasion,

which is large enough to form an independently reproducing centre of expansion.

Propagule pressure: the size of the population involved in a biological invasion.

Pull factors: causes of attraction of a migration flow towards a destination.

Push factors: causes of dissatisfaction with conditions at the origin of a migration

flow.

r-selection: species that invest heavily in reproduction by producing large numbers of

offspring and having short generation times.

Radical: ideology within a narrative that considers society to require major changes,
which can take place rapidly but must be encouraged in order to overcome inertia and
achieve a revolution, which would produce utopia in the imminent future.

Rapoport effect: the correlation between the range size of a species and its latitude.

Realised niche: the area within the fundamental niche in which the species actually

occurs, limited by foraging efficiency, competition and community interactions.
Romance: plot structure of a narrative in which the hero transcends the world of

experience, is victorious over the challenges encountered, and finally achieves

liberation, allowing new forces in the world of experience.
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Satellite populations: small local centres of population beyond the population front of
the primary population of a biological invasion, which may be large enough to

reproduce and become secondary centres of expansion.

Satire: plot structure of a narrative in which the hero is a captive of the world, unable

to overcome its challenges or escape fate. The opposite of romance.

Sclerophyll: tough, evergreen, and small leafed trees adapted to hot and dry summer

climatic regimes.

Source-sink: population in the sink cannot reproduce due to poor resources, and is

sustained by flows from the source, where conditions are more favourable.

Spread: any historical biogeographical process of expansion into previously

unoccupied territory.

Step migration: a series of incremental short distance moves, initially within the
original social network, but eventually resulting in movement over substantial

distances and entry into new social networks.

Sweepstake dispersal: see jump dispersal.

Synecdoche: linguistic trope that integrates parts into a whole. The whole becomes
identical to the parts that make it, and the parts symbolise a quality present in the
whole. Synecdoche underlies Organicist argumentation, Comic emplotment and

Conservative ideology.

Tragedy: plot structure of a narrative in which the hero battles fate and fails, resulting
in eventual acceptance of fate as the forces of the world are beyond the control of the

protagonists and cannot be changed.

Trope: the narrative structure underlying the plot, formal argument and ideology,
which brings together the elements of the story in a coherent conceptual mode. Tropes

provide meaning by comparing the unfamiliar concepts of the narrative to known
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objects and events. The linkages used as tropes are Metaphor, Metonymy,

Synecdoche and Irony.
Trophic level: position in the food chain of the ecological community, with producers

of energy (plants) forming the first level, and herbivores the second, carnivores the

third, and predators of carnivores the highest levels
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Appendix Two: The Lower Palaeolithic sites.

The major divisions of the Pleistocene.

Date
Date Probability Probability Country  Site Name Reference
EEP Definite = Definite = Algeria El Kherba (Sahnouni et al.
1996)
EEP Definite  Definite  Algeria Ain Hanech (Sahnouni et al.
2002), (Sahnouni
1995), (Jaeger
1975), (Sahnouni
1998), (Sahnouni
1998), (Sahnouni et
al. 1996)
EEP Definite = Definite = Egypt Abassiyeh / (Bovier-Lapierre
Abassieh 1926), (Bovier-
Lapierre 1925)
EEP Definite = Definite  Georgia  Dmanisi layer  (Ljubin and
I Bosinski 1995),
(Gabunia et al.
2000)
EEP Definite  Definite  Georgia  Dmanisi layer II (Ljubin and
Bosinski 1995),
(Gabunia et al.
2000)
EEP Definite  Definite  Georgia  Dmanisi layer V (Ljubin and
+1V Bosinski 1995),
(Gabunia et al.
2000), (Dzaparidze
et al. 1989)
EEP Definite  Definite  Israel Nahal Zihor (Ginat et al. 2003)
group 1
EEP Definite  Definite  Israel "Ubeidiya Li (Bar-Yosef 1994),
cycle (Bar-Yosef 1998),

(Tchernov et al.
1994), (Horowitz
1989), (Bar-Yosef
and Goren-Inbar
1993), (Tchernov
1987)
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Date

Date Probability Probability Country  Site Name Reference
EEP Definite  Definite  Israel 'Ubeidiya Fi (Bar-Yosef 1994),
cycle (Bar-Yosef 1998),

(Tchernov et al.
1994), (Belmaker
et al. 2002),
(Horowitz 1989),
(Bar-Yosef and
Goren-Inbar 1993),
(Tchernov 1987)

EEP Definite = Probable France Nolhac (Bonifay 1991),
(Bracco 1991)

EEP Definite = Probable Portugal Seixosa (Raposo and
Carreira 1986)

EEP Definite  Unlikely Croatia Sandalja | (Valoch 1995),
(Malez 1976)

EEP Definite  Unlikely France Ceyssaguet (de Lumley et al.
1988), (Bonifay
1986), (Guérin et
al. 2003)

EEP Definite  Unlikely France Chilhac 11 (Guth 1974),
(Raynal et al.
1995a), (Beden and
Guth 1970)

EEP Definite  Unlikely France Durance valley, (Dubar 1975)

Brigadel terrace
EEP Definite  Unlikely France Durance valley, (Dubar 1975)
Ruffe terrace

EEP Definite  Unlikely Portugal Quinta do Peru (Raposo and
Carreira 1986)

EEP Definite  Unlikely Portugal Basteza da Mo (Raposo and
Carreira 1986)

EEP Definite = Unlikely Portugal Santa Marta (Raposo and
Carreira 1986)

EEP Definite = Unlikely Portugal Quinta dos (Raposo and

Arcos Carreira 1986)

EEP Definite  Unlikely Romania Tetoiu (Valoch 1995),

(Bugiulesti) (Nicolaescu-
Plopsor and
Nicolaescu-Plopsor
1963)

EEP Definite = Unlikely  Spain Tajo valley (Raposo and
Santonja 1995),
(Querol 1984)

EEP Definite = Unlikely Spain Venta Micena  (Gibert et al. 2001),

(Roe 1995),
(Martinez Navarro
1992), (Gibert et al.
1992)
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Date

Date  Probability Probability Country  Site Name Reference

EEP Probable Definite  Spain Fuentenueva 3  (Agusti et al.
2000), (Gibert et al.
2001), (Roe 1995),
(Gibert et al. 1998),
(Martinez Navarro
et al. 1997)

EEP Probable Probable Spain Barranco Leon  (Gibert et al. 2001),
(Roe 1995), (Gibert
et al. 1998), (Oms
et al. 2000)

EEP Probable Unlikely Czech Beroun A 1lI (Valoch 1995),

Republic (Fridrich 1991a)

EEP Probable Unlikely Czech Beroun A 11 (Valoch 1995),

Republic (Fridrich 1991a)
EEP Probable Unlikely France Durance valley, (Dubar 1975)
Bois-St-Martin
terrace

EEP Probable Unlikely Spain Cueva Victoria (Carbonell ef al.
1995b), (Gibert et
al. 1995), (de
Lumley et al.
1988), (Carbonell
et al. 1981)

MEP Definite  Unlikely  France Vallonnet (Bonifay 1996),
(Bonifay 1991),
(White 1995),
(Renault-
Miskovsky 1995),
(de Lumley et al.
1988), (de Lumley
1975)

MEP Definite = Unlikely  France Saint-Prest (Bonifay 1996),
(Bourdier 1969),
(Bourdier 1962),
(Guérin et al. 2003)

MEP Definite = Unlikely  Spain Sima del (Falguéres et al.

Elefante E-11 ~ 2001)
MEP Probable Definite Jordan Daugara (Parenti et al. 1997)
Formation,
Upper Zarqa
Valley
MEP Probable Definite = Lebanon Dahrel Assiye (Sanlaville 1979)
MEP Probable Definite  Spain Fuentenueva 3 (Agusti ef al.

2000), (Gibert et al.
2001), (Roe 1995),
(Gibert et al. 1998),
(Martinez Navarro
et al. 1997)
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Date

Date

Probability Probability Country

Site Name

Reference

MEP

MEP

MEP

MEP

MEP

MEP

MEP

LEP

LEP

LEP

LEP

Probable

Probable

Probable

Probable

Probable

Probable

Probable

Definite

Definite

Definite

Definite

Definite

Definite

Probable

Probable

Unlikely
Unlikely

Unlikely

Definite

Definite

Definite

Syria

Syria

Lebanon

Portugal

Czech
Republic
Czech
Republic
Spain

France
Czech

Republic
Italy

[taly

Sitt Markho

Mchairfet es
Samouk
Borj Qinnaret

Mirouco

Mladec shaft 111
Praha-Suchdol

Cueva Victoria

Saint-Thibery

Stare Mesto 1,
series 1
Monte Poggiolo

Castro dei
Volsci

(Copeland and
Hours 1978),
(Horowitz 1989),
(Sanlaville 1979),
(Besangon et al.
1977)

(Sanlaville 1979)

(Parenti et al.
1997), (Sanlaville
1979), (Hours and
Sanlaville 1972)
(Raposo and
Santonja 1995),
(Raposo 1985),
(Raposo and
Carreira 1986)
(Valoch 1995),
(Valoch 1996b)
(Fridrich 1976)

(Carbonell et al.
1995b), (Gibert et
al. 1995), (de
Lumley et al.
1988), (Carbonell
et al. 1981)

(de Lumley et al.
1988)

(Chlachula 1994),
(Chlachula 1993)
(Mussi 1995),
(Villa 2001),
(Milliken 1997),
(Falguéres 2003),
(Antoniazzi et al.
1988)

(Segre and Biddittu
1981), (Ascenzi
and Segre 1997),
(Piperno et al.
1984), (Biddittu
1974)
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Date

Date
Probability

Probability Country

Site Name

Reference

LEP

LEP

LEP

LEP

LEP

LEP

LEP
LEP

LEP
LEP

LEP

LEP

Definite

Definite

Definite

Definite

Definite

Definite

Definite
Definite

Definite
Definite

Definite

Definite

Definite Lebanon

Definite Morocco

Definite = Syria

Definite = Syria

Probable  France

Probable = Germany

Probable
Unlikely

Turkey
Czech
Republic
France
Germany

Unlikely
Unlikely

Unlikely

Germany

Unlikely  Germany

Joubb Jannine

Thomas-1
quarry member
L

Mabharde 1

Latamne

Roussillon Plain
high terrace

Koblenz

Dursunlu
Brno-Cerveny
Kopec

Millau
Karlich B2

Karlich Bl

Karlich A

(Copeland and
Hours 1978),
(Besangon et al.
1970), (Besangon
et al. 1982), (Bar-
Yosef 1998),
(Sanlaville 1979)
(Raynal et al.
1995b), (Raynal et
al. 2001), (Raynal
and Texier 1989)
(Copeland and
Hours 1993)
(Bar-Yosef 1994),
(Bar-Yosef 1998),
(Tchernov et al.
1994), (Horowitz
1989)

(Villa 1983), (de
Lumley et al.
1988), (de Lumley
etal 1976)
(Bosinski 1995b),
(von Berg and
Fiedler 1983),
(Bosinski 1995a),
(Gaudzinski and
Vollbrecht 1995),
(Wegner and
Ament 1986)
(Giileg et al. 1999)
(Valoch 1995),
(Valoch 1996b)
(Joyes 1996)
(Bosinski 1995b),
(Gaudzinski and
Vollbrecht 1995),
(Kulemeyer 1988),
(Vollbrecht 1997)
(Bosinski 1995a),
(Gaudzinski and
Vollbrecht 1995),
(Wiirges 1986),
(Kulemeyer 1988)
(Bosinski 1995b),
(Gaudzinski and
Vollbrecht 1995),
(Kulemeyer 1988)
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Date

Date Probability Probability Country  Site Name Reference
LEP Probable Spain Atapuerca TD5 (Carbonell et al.
1995b), (Lopez
Antonanzas and
Cuenca Bescos
2002)
LEP Probable Syria Sqoubine (Sanlaville 1979)
LEP Probable Definite Israel Kefar Menahem (Gilead and Israel
/ Halulim 1975), (Bar-Yosef
1998)
LEP Probable Definite  Israel Bizat Ruhama  (Ronen et al.
1998), (Ron et al.
2003)
LEP Probable Definite Italy Romanina (Fontana et al.
Bianca 1998), (Farabagoli
1996)
LEP Probable Definite Italy Fornace (Fontana et al.
1998)
LEP Probable Definite Italy Campo Grande (Ascenzi et al.
1996)
LEP Probable Definite Italy Ca' Poggio (Fontana et al.
1998)
LEP Probable Definite Italy Bel Poggio (Fontana et al.
1998)
LEP Probable Definite Italy Podere Canestri (Aldini ef al. 1998)
/ Forlimpopoli
LEP Probable Definite Italy Ceprano (Villa 2001),
(Ascenzi et al.
1996), (Manzi
2001), (Manzi et al.
2001), (Ascenzi et
al. 2000), (Ascenzi
and Segre 1997)
LEP Probable Definite  Jordan Daugqara (Parenti ef al. 1997)
Formation,
Upper Zarqa
Valley
LEP Probable Definite = Lebanon Ras Beyrouth/ (Copeland and
Ras Beirut b Hours 1978),
(Fleisch and
Sanlaville 1974),
(Bar-Yosef 1998)
LEP Probable Definite = Lebanon Dahrel Assiye (Sanlaville 1979)
LEP Probable Definite  Lebanon Ouadi Aabet (Copeland and
Hours 1978),
(Fleisch and

Sanlaville 1974)
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Date

Date

Probability Probability Country

Site Name

Reference

LEP

LEP

LEP

LEP

LEP

LEP

LEP

LEP

LEP

LEP

LEP

Probable

Probable

Probable

Probable

Probable

Probable

Probable

Probable

Probable

Probable

Probable

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Portugal

Spain

Spain

Syria

Syria

Syria

Syria

Syria
Syria
Syria

Syria

Laredo das
Corchas a Ponta
Ruiva
Almonacid de
Toledo
Atapuerca TD6

Zaitiye 1

(Raposo and
Carreira 1986)

(Raposo and
Santonja 1995)
(Raposo and
Santonja 1995),
(Mosquera
Martinez 1996),
(Bermudez de
Castro et al. 1999),
(Falgueres et al.
1999), (Carbonell
et al. 1995b),
(Lopez Antonanzas
and Cuenca Bescos
2002), (Falguéres
2003), (Garcia and
Arsuaga 1999),
(van der Made
1999)

(Copeland and
Hours 1993)

Hama 5 (Sharia) (Copeland and

Jibtaa Khellaleh

Berzine

Arze Quarry
Jrabiyat 5
Qadib el Ban 1

Qadib el Ban 2

Hours 1993),
(Hours 1975)
(Copeland and
Hours 1978),
(Sanlaville 1979),
(Besangon et al.
1977)

(Copeland and
Hours 1978), (Bar-
Yosef 1998),
(Sanlaville 1979),
(Besangon et al.
1977)

(Copeland and
Hours 1993)
(Copeland and
Hours 1993)
(Copeland and
Hours 1993)
(Copeland and
Hours 1993)
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Date

Date

Probability Probability Country

Site Name

Reference

LEP

LEP

LEP

LEP

LEP

LEP

LEP
LEP

LEP

LEP

LEP

LEP

LEP

LEP

LEP

LEP

LEP

Probable

Probable

Probable

Probable

Probable

Probable

Probable
Probable

Probable

Probable

Probable

Probable

Probable

Probable

Probable

Probable

Probable

Definite

Definite

Definite

Definite

Definite

Definite

Definite
Definite

Definite

Probable

Probable

Probable

Probable

Probable

Probable

Probable

Probable

Syria

Syria
Syria

Syria

Syria

Syria

Syria
Syria

Syria
Czech

Republic
France

France
Holland
Holland

Italy

Italy

Italy

Jabal Idriss 1.11

Khattab 2
Maharde 2

Sitt Markho

Cheikh
Mohammed

Rastan

Jabal Jibtaa
Mchairfet es
Samouk
Gharmachi la
Stasov

Cabestany

Pont-de-la-
Hulauderie
Kwintelooijen

Rooth-Nekami

Arce

Fontana Liri

Nocicchio

(Copeland and
Hours 1978),
(Sanlaville 1979),
(Besangon et al.
1977)

(Copeland and
Hours 1993)
(Copeland and
Hours 1993)
(Copeland and
Hours 1978),
(Horowitz 1989),
(Sanlaville 1979),
(Besangon et al.
1977)

(Copeland and
Hours 1978),
(Sanlaville 1979),
(Besangon et al.
1977)

(Sanlaville 1979),
(Copeland and
Hours 1993),
(Hours 1975)
(Sanlaville 1979)
(Sanlaville 1979)

(Copeland and
Hours 1993)
(Fridrich 1991b)

(Villa 1983), (de
Lumley et al.
1988), (Collina-
Girard 1978)
(Monnier and
Despriée 1991)
(Peeters et al.
1988b)

(Peeters et al.
1988b)

(Mussi 1995),
(Villa 2001),
(Biddittu 1972)
(Mussi 1995),
(Villa 2001),
(Biddittu 1972)
(Mussi 1995)
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Date

Date

Probability Probability Country

Site Name

Reference

LEP

LEP

LEP

LEP

LEP

LEP

LEP

LEP

LEP
LEP

LEP

LEP

LEP

LEP

LEP

LEP

Probable

Probable

Probable

Probable

Probable

Probable

Probable

Probable

Probable
Probable

Probable

Probable

Probable

Probable

Probable

Probable

Probable

Probable

Probable

Probable

Probable

Probable

Probable

Probable

Probable
Probable

Probable

Probable

Probable

Probable

Probable

Probable

Lebanon

Portugal

Portugal

Portugal
Portugal

Portugal

Portugal

Roumania

Russia
Spain

Syria
Syria
Syria
Syria
Syria

Syria

Borj Qinnaret

Acafora

Mirouco

Ericeira
Areias

Praia da Aguda

Magoito

Dirjov

Gerasimovka
Barranco Leon

Abu Obeida

(Parenti et al.
1997), (Sanlaville
1979), (Hours and
Sanlaville 1972)
(Raposo and
Santonja 1995),
(Raposo 1985),
(Raposo and
Carreira 1986)
(Raposo and
Santonja 1995),
(Raposo 1985),
(Raposo and
Carreira 1986)
(Raposo and
Santonja 1995)
(Raposo and
Santonja 1995)
(Raposo and
Santonja 1995),
(Raposo 1985),
(Raposo and
Carreira 1986)
(Raposo and
Santonja 1995),
(Raposo 1985),
(Raposo and
Carreira 1986)
(Nicolaescu-
Plopsor and
Morosan 1959)
(Praslov 1995)
(Gibert et al. 2001),
(Roe 1995), (Gibert
et al. 1998), (Oms
et al. 2000)
(Copeland and
Hours 1993)

Hama 2 (Sharia) (Copeland and

Fidio
El-Farche 1

Khor-el Aassi

Ain el Labane

Hours 1993),
(Hours 1975)
(Sanlaville 1979)
(Copeland and
Hours 1993)
(Copeland and
Hours 1993)
(Sanlaville 1979)



Date

Date

Probability Probability Country

Site Name

Reference

LEP

LEP

LEP

LEP

LEP

LEP

LEP

LEP

LEP

LEP

EMP

EMP

Probable

Probable

Probable

Probable

Probable

Probable

Probable

Probable

Probable

Probable

Definite

Definite

Probable

Unlikely

Unlikely
Unlikely
Unlikely

Unlikely

Unlikely

Unlikely

Unlikely

Unlikely

Definite

Definite

Syria
Azerbaijan
Czech
Republic
Czech
Republic
Czech

Republic
Georgia

[taly

Spain

Spain

Spain

Morocco

Portugal

Ard Habibe

Azych layers X-
VII

Beroun A 11
Ivan I

Musov 1

Achalkalaki

Monte Peglia

Toro / Pinar del
Canto

Atapuerca TD4

Monfarracinos

Gandhour Ben
Habib
Lis valley Q2a

(Copeland and
Hours 1993)
(Ljubin and
Bosinski 1995),
(Lioubine 2002)
(Valoch 1995),
(Fridrich 1991a)
(Valoch 1995),
(Valoch 1996b)
(Valoch 1995)

(Ljubin and
Bosinski 1995),
(Gabunia 2000),
(Tappen et al.
2002)

(Mussi 1995),
(Peretto 1995),
(Radmilli 1976),
(van der Meulen
1973), (Piperno et
al. 1984)
(Raposo and
Santonja 1995),
(Giles Pacheco et
al. 1996)
(Raposo and
Santonja 1995),
(Carbonell et al.
1995b), (Lopez
Antonanzas and
Cuenca Bescos
2002), (Turner
1995)

(Raposo and
Santonja 1995),
(Giles Pacheco et
al. 1996), (Vallespi
Pérez 1987)
(Raynal et al.
1995b)

(Raposo and
Santonja 1995),
(Cunha-Ribeiro
1992)
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Date

Date Probability Probability Country  Site Name Reference
EMP Definite = Definite  Portugal  Quinta do (Raposo and
Conego / Santonja 1995),
Pousias (Moloney 1996),
(Cunha-Ribeiro
1996), (Cunha-
Ribeiro 1990),
(Cunha-Ribeiro
1992)
EMP Definite  Definite  Spain San Quirce (Raposo and
Santonja 1995),
(Arnaiz Alonso
1990), (Santonja
1996)
EMP Definite = Probable Czech Mladec (Valoch 1995),
Republic (Bucha et al. 1975),
(Valoch 1996b)
EMP Definite  Probable France Vidauban (Defleur et al.
1991)
EMP Definite  Probable France Barbas couche 7 (Geneste et al.
1991), (Boeda and
Kervazo 1991)
EMP Definite = Probable Portugal Ribamar (Raposo and
Santonja 1995)
EMP Definite = Probable Spain Loma de las (Giles Pacheco et
Monjas al. 1996)
EMP Definite = Unlikely  France Montieres, (Bourdier 1976b),
Ferme de Grace (Munaut 1988),
(Bourdier et al.
1974b), (Agache
1963)
EMP Definite  Unlikely Greece/  Korrissia (Darlas 1995),
Corfu (Kourtessi-
Philippakis 1993)
EMP Definite  Unlikely Russian  Cimbal (Taman (Ljubin and
Federation peninsula) Bosinski 1995),
(Bonifay 1980)
EMP Definite = Unlikely  Spain Molino del (Giles Pacheco et
Emperador al. 1996)
EMP Probable Definite = Czech Pribice I (Valoch 1977)
Republic
EMP Probable Definite  France Saint-Loubes (Geneste et al.
1991), (Moisan
1987)
EMP Probable Definite  France Wimereux, La  (Tuffreau and
Pointe-aux-Oies Antoine 1995), (de
Lumley et al.
1988), (Tuffreau
1971)
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Date

Date Probability Probability Country  Site Name Reference
EMP Probable Definite  France Le Rivalou (Tavoso 1976a),
(Tavoso 1976b)
EMP Probable Definite  France Saint-Selve (Geneste et al.
1991)
EMP Probable Definite  France Caillevat- (Geneste et al.
Beurret 1991)
EMP Probable Definite  France Wissant (Agache 1971)
EMP Probable Definite  France Labastide (de Lumley 1975)
d'Anjou
EMP Probable Definite  Greece Petralona (Darlas 1995),
(Griin 1996),
(Poulianos 1989)
EMP Probable Definite  Israel Bizat Ruhama  (Ronen et al.
1998), (Ron et al.
2003)
EMP Probable Definite Italy Campo Grande (Ascenzi ef al.
1996)
EMP Probable Definite Italy Ca' Poggio (Fontana et al.
1998)
EMP Probable Definite Italy Ceprano (Villa 2001),
(Ascenzi et al.
1996), (Manzi et al.
2001), (Manzi
2001), (Ascenzi et
al. 2000), (Ascenzi
and Segre 1997)
EMP Probable Definite Italy Bel Poggio (Fontana et al.
1998)
EMP Probable Definite Italy Isernia La Pineta (Mussi 1995),
IIt.3a (Peretto 1995),
(Villa 2001),
(Milliken 1997),
(Cremaschi and
Peretto 1988b)
EMP Probable Definite Italy Podere Canestri (Aldini ef al. 1998)
/ Forlimpopoli
EMP Probable Definite Italy Isernia La Pineta (Villa 2001),

3510

(Milliken 1997),
(Anconetani et al.
1995b)
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Date

Date Probability Probability Country  Site Name Reference
EMP Probable Definite Italy Isernia La Pineta (Mussi 1995),
[t.3a (Peretto 1995),
(Villa 2001),
(Milliken 1997),
(Anconetani ef al.
1995a), (Sevink et
al. 1981),
(Giusberti and
Peretto 1991)
EMP Probable Definite Italy Romanina (Fontana et al.
Bianca 1998), (Farabagoli
1996)
EMP Probable Definite Italy Casella di Maida (Villa 2001),
(Gambassini and
Ronchitelli 1982)
EMP Probable Definite Italy Isernia La Pineta (Mussi 1995),
It3c (Peretto 1995),
(Villa 2001),
(Milliken 1997),
(Cremaschi and
Peretto 1988b)
EMP Probable Definite  Jordan Abu Habil (Muheisen 1988)
EMP Probable Definite  Lebanon Ouadi Aabet (Copeland and
Hours 1978),
(Fleisch and
Sanlaville 1974)
EMP Probable Definite = Lebanon Ras Beyrouth/ (Copeland and
Ras Beirut Ib  Hours 1978),
(Fleisch and
Sanlaville 1974),
(Bar-Yosef 1998)
EMP Probable Definite  Lebanon Ras BeirutIa (Hours 1975)
EMP Probable Definite = Morocco Thomas Quarry (Raynal et al. 2001)
1 hominid level
EMP Probable Definite  Morocco Oulad Hamida 1 (Raynal ef al.
Grotte des 1995b), (Raynal et
Rhinoceros al. 2001), (Raynal
etal. 1993),
(Rhodes et al.
1994), (Geraads
1994)
EMP Probable Definite  Portugal Vale do Forno (Raposo and

Santonja 1995),
(Meireles and
Cunha-Ribeiro
1996)
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Date

Date

Probability Probability Country

Site Name

Reference

EMP

EMP

EMP

EMP

EMP

EMP

EMP

EMP
EMP

Probable

Probable

Probable

Probable

Probable

Probable

Probable

Probable
Probable

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Definite
Definite

Portugal

Portugal

Spain

Spain

Spain
Spain

Spain

Spain
Spain

Lis valley Q3

Lis valley Q3

Guadalquivir
valley T8

Atapuerca TD6

Guadalquivir
valley T6
Almonacid de
Toledo

Puig d'en Roca

Costa Roja
Perilla del
Castro

(Raposo and
Santonja 1995),
(Cunha-Ribeiro
1996), (Cunha-
Ribeiro 1992)
(Raposo and
Santonja 1995),
(Cunha-Ribeiro
1996), (Cunha-
Ribeiro 1992)
(Raposo and
Santonja 1995),
(Vallespi et al.
1988)

(Raposo and
Santonja 1995),
(Mosquera
Martinez 1996),
(Bermudez de
Castro et al. 1999),
(Falgueres et al.
1999), (Carbonell
et al. 1995b),
(Lopez Antonanzas
and Cuenca Bescos
2002), (Falguéres
2003), (Garcia and
Arsuaga 1999),
(van der Made
1999)

(Raposo and
Santonja 1995)
(Raposo and
Santonja 1995)
(Raposo and
Santonja 1995),
(Santonja and Villa
1990), (Carbonell
etal 1988)

(Santonja and Villa
1990), (Giles
Pacheco et al.
1996)

535



Date

Date Probability Probability Country  Site Name Reference

EMP Probable Definite  Syria Jibtaa Khellaleh (Copeland and
Hours 1978),
(Sanlaville 1979),
(Besangon et al.
1977)

EMP Probable Definite  Syria Jabal Jibtaa (Sanlaville 1979)

EMP Probable Definite  Syria Maharde 2 (Copeland and
Hours 1993)

EMP Probable Probable Czech Svedske sance  (Valoch 1995),

Republic (Valoch 1996b)
EMP Probable Probable France Pont-de-la- (Monnier and
Hulauderie Despriée 1991)
EMP Probable Probable France Belle-Assise de  (Despriée and
Lisle Lorain 1982)
EMP Probable Probable France Chene-Carre de (Despriée and
Pezou Lorain 1982)
EMP Probable Probable France La Rafette (Geneste et al.
1991), (Moisan
1987), (Bouvier
and Rousseau
1972)

EMP Probable Probable France Verdier (Geneste et al.
1991)

EMP Probable Probable Italy Nocicchio (Mussi 1995)

EMP Probable Probable Italy Colle Marino (Mussi 1995),
(Peretto 1995),
(Villa 2001),
(Piperno et al.
1984)

EMP Probable Probable Italy Fontana Liri (Mussi 1995),
(Villa 2001),
(Biddittu 1972)

EMP Probable Probable Italy Arce (Mussi 1995),
(Villa 2001),
(Biddittu 1972)

EMP Probable Probable Italy Pagliare di Sassa (Palombo et al.
2001)
EMP Probable Probable Jordan Upper Zarqa (Copeland and
Daugara Hours 1988)
formation
EMP Probable Probable Russia Gerasimovka (Praslov 1995)
EMP Probable Probable Spain El Espinar (Raposo and
Santonja 1995),
(Giles Pacheco et
al. 1996)

EMP Probable Probable Syria Ard Habibe (Copeland and

Hours 1993)
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EMP Probable Probable Syria Abu Obeida (Copeland and
Hours 1993)
EMP Probable Probable Syria El-Farche 1 (Copeland and
Hours 1993)
EMP Probable Probable Syria Khor-el Aassi  (Copeland and
Hours 1993)
EMP Probable Unlikely Azerbaijan Azych layers X- (Ljubin and
VII Bosinski 1995),
(Lioubine 2002)
EMP Probable Unlikely Czech Cernovice (Valoch 1995)
Republic
EMP Probable Unlikely Czech Ivan | (Valoch 1995),
Republic (Valoch 1996b)
EMP Probable Unlikely Czech Musov 1 (Valoch 1995)
Republic
EMP Probable Unlikely Georgia  Achalkalaki (Ljubin and
Bosinski 1995),
(Gabunia 2000),
(Tappen et al.
2002)
EMP Probable Unlikely Spain Toro / Pinar del (Raposo and
Canto Santonja 1995),
(Giles Pacheco et
al. 1996)
EMP Probable Unlikely  Spain Puente Morena (Giles Pacheco et
al. 1996)
EMP Probable Unlikely Spain Monfarracinos  (Raposo and
Santonja 1995),
(Giles Pacheco et
al. 1996), (Vallespi
Pérez 1987)
MMP Definite = Definite = Czech Stare Mesto [,  (Chlachula 1994),
Republic  series 2 (Chlachula 1993)
MMP Definite  Definite  England  Farthingworth (Wymer 1999),
Green (Roe 1968)
MMP Definite = Definite  England  Hillingdon (Gibbard and
Wymer 1983),
(Roe 1968)
MMP Definite  Definite = England  Highlands Farm (Gibbard and
Wymer 1983),
(Bridgland 1994),
(Roe 1968)
MMP Definite  Definite = England  High Lodge bed (Ashton et al.

E

1992), (Roberts et
al. 1995), (Cook et
al. 1991)
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MMP Definite  Definite  England  High Lodge bed (Roberts ef al.
D 1995), (Ashton et
al. 1992), (Cook et
al. 1991)
MMP Definite  Definite  England  High Lodge bed (Ashton et al.
C2 1992), (Roberts et
al. 1995), (Cook et
al. 1991)
MMP Definite  Definite  England  High Lodge bed (Roberts et al.
B 1995), (Cook et al.
1991), (Ashton et
al. 1992)
MMP Definite  Definite  England  Notley Road Pit (Wymer 1999),
(Roe 1968),
(Wymer 1985)
MMP Definite  Definite  England  Hampstead (Gibbard and
Marshall Wymer 1983),
(Wymer 1999),
(Bridgland 1994)
MMP Definite Definite England  Greenham (Wymer 1999),
(Bridgland 1994)
MMP Definite = Definite  England  Hockwold (Wymer 1999),
(Wymer 1985),
(Roe 1968)
MMP Definite  Definite  England  Feltwell, Shrub (Wymer 2001),
Hill (Wymer 1999),
(Roe 1968),
(Wymer 1985)
MMP Definite  Definite = England  High Lodge bed (Ashton et al.
Cl 1992), (Roberts et
al. 1995), (Cook et
al. 1991)
MMP Definite  Definite  England  Farnham terrace (Wymer 1999),
A (Roe 1981)
MMP Definite  Definite = England  Englefield (Gibbard and
Wymer 1983),
(Roe 1968)
MMP Definite  Definite  England  Brimpton (Wymer 1999)
MMP Definite  Definite = England  Brandon (Wymer 1999),
(Roe 1968)
MMP Definite  Definite  England  Boxgrove units (Roberts et al.

6-8

1995), (Parfitt
1998), (Roberts
1998), (Roberts and
Parfitt 1999)
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Date

Date

Probability Probability Country

Site Name

Reference

MMP

MMP

MMP

MMP

MMP

MMP

MMP
MMP
MMP
MMP
MMP
MMP

MMP

MMP

Definite

Definite

Definite

Definite

Definite

Definite

Definite
Definite
Definite
Definite
Definite

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Definite
Definite
Definite
Definite
Definite

Definite

Definite

Definite

England

England

England

England

England

England

England
England
England
England
England

England

England

England

Boxgrove unit
Sa

Boxgrove unit
4c&d

Boxgrove unit
4b

Boxgrove unit 3

Boxgrove unit
11

Fordwich

Tilehurst
Wolvey
Waverley Wood
Hangar Lane
Kennylands

Wasing

Wash Common,
Newbury

Wallingford

(Roberts ef al.
1995), (Parfitt
1998), (Roberts
1998), (Roberts and
Parfitt 1999)
(Roberts et al.
1995), (Parfitt
1998), (Roberts
1998), (Roberts and
Parfitt 1999)
(Roberts et al.
1995), (Parfitt
1998), (Roberts
1998), (Roberts and
Parfitt 1999)
(Roberts et al.
1995), (Parfitt
1998), (Roberts
1998), (Roberts and
Parfitt 1999)
(Roberts et al.
1995), (Parfitt
1998), (Roberts
1998), (Roberts and
Parfitt 1999)
(Bridgland et al.
1998a), (White
1998), (Wymer
1999), (Roe 1968)
(Wymer 1999),
(Roe 1968)
(Wymer 1999)
(Roberts et al.
1995), (Shotten et
al. 1993)

(Wymer 1999)
(Wymer 1999),
(Roe 1968)
(Wymer 1999),
(Roe 1968)
(Wymer 1999),
(Bridgland 1994),
(Roe 1968)
(Gibbard and
Wymer 1983),
(Wymer 1999)
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Date

Date

Probability Probability Country

Site Name

Reference

MMP

MMP

MMP

MMP

MMP

MMP

MMP

MMP

MMP

MMP

MMP

MMP

MMP

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Definite

England

England

England

England
England

England

England

England

England

England

France

France

France

Tidmarsh
Sweetings Farm
Sulhampstead
Sulham

St. George's

Hill, Weybridge
Kent's Cavern

Slindon

Maldon

Warren Hill

Lakenheath

Saint-Acheul,
rue Marcelin
Berthelot
Soleilhac

(Gibbard and
Wymer 1983),
(Roe 1968)
(Wymer 1999),
(Roe 1968),
(Wymer 1985)
(Wymer 1999),
(Bridgland 1994),
(Roe 1968)
(Wymer 1999),
(Roe 1968)
(Wymer 1999)

(Roberts et al.
1995), (Cook and
Jacobi 1998), (Roe
1968), (Roe 1981),
(Campbell and
Sampson 1971)
(Woodcock 1986),
(Wymer 1999),
(Roe 1968)
(Bridgland 1994),
(Roe 1968),
(Wymer 1985)
(Roberts et al.
1995), (Wymer et
al. 1991), (Wymer
1999), (Roe 1968)
(Wymer 1999),
(Roe 1968)

(Raynal et al.
1995a), (Bonifay
1996), (Bonifay
1991), (Bracco
1991), (Fosse and
Bonifay 1991),
(Thouveny and
Bonifay 1984)

Roussillon plain (Villa 1983), (de

middle terrace

Lumley et al. 1976)
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Date

Date

Probability Probability Country

Site Name

Reference

MMP

MMP

MMP

MMP

MMP

MMP

MMP

MMP

MMP

MMP

MMP

MMP

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Definite

France

France

France

France

France

France

France

France

France

France

France

France

La Nauterie
layers 13/14

Mas Romeu

Cagny-la
Garenne unit 2

Ternere

Cagny-la
Garenne unit 1

Coll de la Guille

Carriere
Carpentier
Butte Four

Caune de
I'Arago unit 11

Caune de
I'Arago unit 111

Champ de Mars

Rodes

(Bonifay 1996),
(Geneste et al.
1991), (Prat and
Thibault 1976),
(Paquereau 1976)
(Villa 1983), (de
Lumley et al.
1988), (Collina-
Girard 1978)
(Bourdier et al.
1974a)

(Villa 1983), (de
Lumley et al.
1988), (Collina-
Girard 1978)
(Agache 1971),
(Lamotte 2001)

(Villa 1983), (de
Lumley et al.
1988), (Collina-
Girard 1978)

(Villa 1983), (de
Lumley et al.
1988), (Collina-
Girard 1978)
(Renault-
Miskovsky 1995),
(Villa 1983), (de
Lumley ef al.
1988), (de Lumley
et al. 1979)
(Renault-
Miskovsky 1995),
(Villa 1983), (de
Lumley et al.
1988), (de Lumley
et al. 1979)
(Bourdier 1976a)

(Villa 1983), (de
Lumley et al.
1988), (Collina-
Girard 1978)
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Date

Date Probability Probability Country  Site Name Reference
MMP Definite = Definite = Georgia  Kudaro III level (Ljubin and
8a Bosinski 1995),
(Lioubine 2002),
(Lubine ef al. 1985)
MMP Definite  Definite  Georgia  Kudaro Il level (Ljubin and
8 Bosinski 1995),
(Lioubine 2002),
(Lubine et al. 1985)
MMP Definite  Definite =~ Germany Karlich H (Bosinski 1995a),
(Gaudzinski and
Vollbrecht 1995),
(Kulemeyer 1988),
(Vollbrecht 1997)
MMP Definite  Definite = Germany Mauer (Vollbrecht 1995b)
MMP Definite  Definite = Germany Miesenheim 1  (Turner 2000b),
(Vollbrecht 1997)
MMP Definite = Definite = Germany Karlich G (Bosinski 1995a),
(Gaudzinski and
Vollbrecht 1995),
(Kulemeyer 1988),
(Vollbrecht 1997)
MMP Definite  Definite  Italy Venosa- (Mussi 1995),
Notarchirico A (Belli et al. 1991)
MMP Definite  Definite  Italy Venosa- (Mussi 1995),
Notarchirico B (Belli ez al. 1991)
MMP Definite  Definite  Italy Venosa- (Mussi 1995),
Notarchirico C  (Belli et al. 1991)
MMP Definite  Definite  Italy Venosa- (Mussi 1995),
Notarchirico E1 (Belli et al. 1991)
MMP Definite = Definite  Italy Venosa- (Mussi 1995),
Notarchirico (Villa 2001),
alpha (Milliken 1997),
(Belli et al. 1991)
MMP Definite  Definite  Italy Venosa- (Villa 2001)
Notarchirico Al
MMP Definite  Definite  Italy Venosa-Loreto  (Mussi 1995),
level A (Milliken 1997),
(Caloi and Palombo
- 1979), (Barral and
Simone 1983)
MMP Definite  Definite  Italy Venosa- (Mussi 1995),
Notarchirico D (Belli et al. 1991)
MMP Definite  Definite  Italy Quarto delle (Milliken et al.
Cinfonare 1998), (Peretto et
al. 1997)
MMP Definite  Definite  Italy Venosa- (Mussi 1995),

Notarchirico E

(Belli et al. 1991)
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Date

Date
Probability

Probability Country

Site Name Reference

MMP

MMP

MMP

MMP

MMP

MMP

MMP

MMP

MMP

MMP

MMP

MMP

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Probable
Probable

Probable

Probable

Probable

Probable

Probable

Probable

Unlikely

Russian
Federation

Russian
Federation

Spain

Czech
Republic
Czech
Republic
Czech
Republic

England
England

England

France

Germany

Czech
Republic

Treugol'naja (Ljubin and

Cave 7b Bosinski 1995),
(Lioubine 2002),
(Hoffecker er al.
2003)

Treugol'naja (Ljubin and

Cave 7a Bosinski 1995),
(Lioubine 2002),
(Hoffecker et al.
2003)

Cullar de Bazal (Raposo and
Santonja 1995),
(Santonja and Villa
1990), (Ruiz
Bustos ef al. 1982),
(Ruis Bustos and
Michaux 1976),
(Giles Pacheco et
al. 1996), (Alberdi
etal. 2001)

Becov 2 (Fridrich 1976)

Stranska Skala I (Valoch 1995)
(Musil 1968)
Prezletice (Valoch 1995),
(Fridrich 1976),
(Fridrich 1989),
(Valoch 1996b)
Freeland (Hardaker 2001)
Wivenhoe (Roberts et al.
1995), (Bridgland
1994)
Westbury-sub-  (Roberts et al.
Mendip 1995), (Roe 1981),
(Bishop 1975),
(Andrews et al.
1999)
Hangenbieten  (Thévenin 1991),
(de Lumley et al.
1988), (Wernert
1957)
Achenheim layer (Vollbrecht 1995a),
30 (Junkmanns 1995),
(Thévenin 1991)
Prezletice (Valoch 1995),
(Fridrich 1976),
(Fridrich 1991b),
(Valoch 1996b)
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Date

Date Probability Probability Country  Site Name Reference
MMP Probable Definite = Azerbaijan Azych layer VI (Ljubin and
Bosinski 1995),
(Lioubine 2002)
MMP Probable Definite = Belgium Pad'la l'iau (Lamotte 2001),
(Cahen 1984)
MMP Probable Definite  Czech Pribice I (Valoch 1977)
Republic
MMP Probable Definite  England  Bembridge (Preece and
raised beach Scource 1987)
MMP Probable Definite  England  Straits Mill (Wymer 1999)
MMP Probable Definite  England  Ridlands Farm (Wymer 1999),
(Roe 1968)
MMP Probable Definite  France La Nauterie (Bonifay 1996),
layer 11 (Prat and Thibault
1976)
MMP Probable Definite  France Menez-Dregan 1
MMP Probable Definite  France Grotte Vaufrey (Geneste e al.
c.11-13 1991)
MMP Probable Definite  France Saint-Selve (Geneste et al.
1991)
MMP Probable Definite  France Aldene J/K (Bonifay 1996),
(Bonifay 1991),
(Renault-
Miskovsky 1995),
(Villa 1983),
(Lécolle 1982),
(Bafssas 1972),
(Barral and Simone
1972)
MMP Probable Definite  France Artenac (Tournepiche 1984)
MMP Probable Definite  France Caillevat- (Geneste et al.
Beurret 1991)
MMP Probable Definite = France Les Courbillous (Tavoso 1976b)
MMP Probable Definite  France Cap Sizun (Monnier and
(Plouhinec) Molines 1993)
MMP Probable Definite  France Saint-Loubes (Geneste et al.
1991), (Moisan
1987)
MMP Probable Definite  France La Llabanere (Villa 1983), (de
Lumley et al.
1988), (Collina-
Girard 1978)
MMP Probable Definite  France Wissant (Agache 1971)
MMP Probable Definite  France Montauban (Tavoso 1976b)
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Date

Date

Probability Probability Country

Site Name

Reference

MMP

MMP

MMP

MMP

MMP

MMP

MMP

MMP

MMP

MMP

MMP

Probable

Probable

Probable

Probable

Probable

Probable

Probable

Probable

Probable

Probable

Probable

Probable

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Definite

France

France

France

France

France

France

France

France

Georgia

Georgia

Georgia

Georgia

Lunel-Viel /
Mas des Caves

I'Escale G

Montmaurin, La
Terrasse 2
Saint-Colomban

Stade

Vergranne

Wimereux, La
Pointe-aux-Qies

Labastide
d'Anjou
Tsona level 7

Kudaro 111 level
7

Kudaro 11l level
6

Kudaro 111 level
5

(Bonifay 1996),
(Bonifay 1991),
(Villa 1983), (de
Lumley 1975),
(Bonifay 1976),
(Bonifay 1968)
(Bonifay 1996),
(Bonifay 1991), (de
Lumley 1975),
(Bonifay and
Bonifay 1963)
(Villa 1983),
(Girard 1976)
(Monnier 1988),
(Monnier and Le
Cloirec 1985)
(Bourdier 1974)

(Bonifay 1996),
(Thévenin 1991),
(Vandermeersch
and Tillier 1983),
(Chaline 1983)
(Tuffreau and
Antoine 1995), (de
Lumley et al.
1988), (Tuffreau
1971)

(de Lumley 1975)

(Ljubin and
Bosinski 1995),
(Lioubine 2002)
(Ljubin and
Bosinski 1995),
(Lioubine 2002),
(Lubine et al. 1985)
(Ljubin and
Bosinski 1995),
(Lioubine 2002),
(Lubine ef al. 1985)
(Ljubin and
Bosinski 1995),
(Lioubine 2002),
(Lubine et al. 1985)
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Date

Date

Probability Probability Country

Site Name

Reference

MMP

MMP

MMP

MMP

MMP

MMP

MMP

MMP

MMP

MMP

MMP

Probable

Probable

Probable

Probable

Probable

Probable

Probable

Probable

Probable

Probable

Probable

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Georgia

Georgia

Georgia

Greece

Hungary

Israel

[taly

[taly

[taly

Italy

[taly

Kudaro I level
5b

Kudaro I level 5
a

Kudaro ] level 5
v

Petralona

Vertesszollos

Ma'ayan Baruch

Isernia La Pineta
3S10

Venosa-Loreto
level B

Isernia La Pineta
IIt3a

Visogliano A

Le Svolte

(Ljubin and
Bosinski 1995),
(Lioubine 2002),
(Lubine et al. 1985)
(Ljubin and
Bosinski 1995),
(Lioubine 2002),
(Lubine et al. 1985)
(Ljubin and
Bosinski 1995),
(Lioubine 2002),
(Lubine et al. 1985)
(Darlas 1995),
(Griin 1996),
(Poulianos 1989)
(Valoch 1995),
(Kretzoi and Vertes
1965), (Kretzoi and
Dobosi 1990)
(Bar-Yosef 1998),
(Sanlaville 1979),
(Ronen and Ohel
1980), (Stekelis
and Gilead 1966)
(Villa 2001),
(Milliken 1997),
(Anconetani et al.
1995b)

(Mussi 1995),
(Milliken 1997)
(Mussi 1995),
(Peretto 1995),
(Villa 2001),
(Milliken 1997),
(Cremaschi and
Peretto 1988b)
(Mussi 1995),
(Villa 2001),
(Abbazzi et al.
2000), (Milliken
1997), (Falgueres
2003), (Cattani et
al. 1991),
(Mallegni et al.
2002)

(Radmilli 1964),
(Piperno et al.
1984)
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Date

Date

Probability Probability Country

Site Name

Reference

MMP

MMP

MMP

MMP

MMP

MMP

MMP

MMP

MMP

MMP

Probable

Probable

Probable

Probable

Probable

Probable

Probable

Probable

Probable

Probable

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Definite

[taly

[taly

Italy

Italy

Italy

Italy
Morocco

Morocco

Portugal

Portugal

Isernia La Pineta
It.3c

Isernia La Pineta
[t.3a

Fontana
Ranuccio

Cava Pompi

Ceprano

Marina di
Camerota
Thomas Quarry
1 hominid level
Oulad Hamida 1
Grotte des
Rhinoceros

Vale do Forno

Monte Famaco

(Mussi 1995),
(Peretto 1995),
(Villa 2001),
(Milliken 1997),
(Cremaschi and
Peretto 1988b)
(Mussi 1995),
(Peretto 1995),
(Villa 2001),
(Milliken 1997),
(Anconetani et al.
1995a), (Sevink et
al. 1981),
(Giusberti and
Peretto 1991)
(Mussi 1995),
(Milliken 1997),
(Biddittu et al.
1979), (Segre and
Ascenzi 1984)
(Mussi 1995),
(Piperno et al.
1984)

(Ascenzi et al.
1996), (Ascenzi
and Segre 1997),
(Piperno et al.
1984)

(Piperno et al.
1984)

(Raynal et al. 2001)

(Raynal et al.
1995b), (Raynal et
al. 2001), (Raynal
et al. 1993),
(Rhodes et al.
1994), (Geraads
1994)

(Raposo and
Santonja 1995),
(Meireles and
Cunha-Ribeiro
1996)

(Santonja and Villa
1990), (Penalva
1987)
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Date

Date

Probability Probability Country

Site Name

Reference

MMP

MMP

MMP

MMP

MMP

MMP

MMP

Probable

Probable

Probable

Probable

Probable

Probable

Probable

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Spain

Spain

Spain

Spain

Spain

Spain

Spain

Carmona

Ambrona lower
occupation

Guadalquivir
valley T8

Cau d'en Borras

La Maya III

Laguna Medina

Pinedo

(Santonja and Villa
1990), (Bordes and
Viguier 1969),
(Giles Pacheco et
al. 1996)

(Raposo and
Santonja 1995),
(Santonja and Villa
1990), (Santonja
1996), (Shipman
and Rose 1983),
(Perez-Gonzalez et
al. 1999), (Villa
1983)

(Raposo and
Santonja 1995),
(Vallespi et al.
1988)

(Raposo and
Santonja 1995),
(Fernandez-Peris
and Villaverde
1996), (Carboneli
Roura 1992), (Gusi
etal 1982),
(Carbonell et al.
1979)

(Raposo and
Santonja 1995),
(Santonja and Villa
1990)

(Raposo and
Santonja 1995),
(Giles Pacheco et
al. 1996)

(Raposo and
Santonja 1995),
(Santonja and Villa
1990), (Giles
Pacheco and Pérez
1987), (Santonja
1996), (Moloney
1996), (Querol and
Santonja 1979),
(Querol 1984)
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Date

Date

Probability Probability Country

Site Name

Reference

MMP

MMP

MMP

MMP

MMP

MMP

MMP

MMP

MMP

MMP

MMP

MMP

MMP

Probable

Probable

Probable

Probable

Probable

Probable

Probable

Probable

Probable

Probable

Probable

Probable

Probable

Definite

Definite

Definite

Probable

Probable

Probable

Probable

Probable

Probable

Probable

Probable

Probable

Probable

Spain

Turkey

Turkey

Belgium

Czech
Republic
Czech
Republic

Czech
Republic

Czech
Republic

England

France

France
France

France

Torralba

Karain

Yarimburgaz

La Belle-Roche

Svedske sance

Becov site [-B
layer 11

Becov site I-B
Layer 1

Becov site [-B
layer 111

Pakefield

La Rafette

Verdier

Poirier
d'Armenstein
Chene-Carre de
Pezou

(Raposo and
Santonja 1995),
(Santonja and Villa
1990), (Ortega
Martinez 1992),
(Carbonell et al.
1987), (Freeman
and Butzer 1966),
(Santonja 1996),
(Shipman and Rose
1983), (Perez-
Gonzalez et al.
1999)

(Otte ef al. 1998b),
(Yalginkaya et al.
1992)

(Darlas 1995),
(Farrand 1995),
(Kuhn et al. 1998),
(Kuhn et al. 1996)
(Roebroeks 1986),
(Cordy 1980),
(Cahen 1984)
(Valoch 1995),
(Valoch 1996b)
(Valoch 1995),
(Fridrich 1976),
(Fridrich 1989)
(Valoch 1995),
(Fridrich 1976),
(Fridrich 1989)
(Valoch 1995),
(Fridrich 1976),
(Fridrich 1989)
(Stuart 1996),
(Stuart and Lister
2000)

(Geneste et al.
1991), (Moisan
1987), (Bouvier
and Rousseau
1972)

(Geneste ef al.
1991)

(Morin and
Jacquemot 1976)
(Despriée and
Lorain 1982)
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Date

Date Probability Probability Country  Site Name Reference
MMP Probable Probable Italy Valchetta (Mussi 1995),
Cartoni (Blanc 1935)
MMP Probable Probable Italy Quinzano (Radmilli 1976),
(Cremaschi and
Peretto 1988a)
MMP Probable Probable Poland Trzebnica (Valoch 1995)
MMP Probable Probable Ukraine  Korolevo VIII  (Valoch 1995),
(Gladilin 1989),
(Carbonell et al.
1995b), (Valoch
1996b),
(Adamenko and
Gladiline 1989)
MMP Probable Unlikely Czech Cernovice (Valoch 1995)
Republic
LMP Definite France I'Igue des (Bonifay 1996)
Rameaux
LMP Definite = Definite =~ Albania  Gajtan (Darlas 1995)
LMP Definite = Definite =~ Azerbaijan Azych layer V. (Ljubin and
Bosinski 1995),
(Lioubine 2002)
LMP Definite = Definite  Belgium  Petit-Spiennes  (Lamotte 2001),
(Cahen 1984)
LMP Definite = Definite  England  Barnham unit4 (Ashton et al.
2000b), (Ashton et
al. 1998)
LMP Definite  Definite = England  Barnham unit 7 (Ashton et al.
2000b), (Ashton et
al. 1998)
LMP Definite  Definite  England  Wood Green (Bridgland and
Harding 1987),
(Wymer 1999),
(Roe 1968)
LMP Definite = Definite = England = Winch's Pit, near (Wymer 1999),
Maidenhead (Roe 1968)
LMP Definite  Definite = England  Wilmington (Wymer 1999),
(Roe 1968)
LMP Definite  Definite = England  Aldingbourne  (Wymer 1999),
(Roe 1968)
LMP Definite  Definite = England  Barnham unit3 (Ashton et al.
2000b), (Ashton et
al. 1998)
LMP Definite  Definite = England  Shakespeare (Wymer 1999)
Farm Pit, St.
Mary's Hoo
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Date

Date Probability Probability Country  Site Name Reference
LMP Definite = Definite = England  Barnham unit 5¢ (Roberts et al.
1995), (Ashton et
al. 2000b), (Ashton
et al. 1998)
LMP Definite  Definite  England  Elveden (Ashton et al.
brickearth 2000a), (Paterson
and Fagg 1940)
LMP Definite  Definite  England  Barnham unit Se (Ashton et al.
2000b), (Ashton et
al. 1998)
LMP Definite  Definite  England  Elveden lag (Ashton et al.
gravel 2000a), (Wymer
1985), (Paterson
and Fagg 1940)
LMP Definite = Definite  England Elveden (Ashton et al.
palacosol area  2000a), (Wymer
[11 1985), (Paterson
and Fagg 1940)
LMP Definite  Definite = England  Swanscombe (Roberts et al.
Lower Loam 1995), (Roe 1968),
(Conway et al.
1996)
LMP Definite  Definite = England  Farnham terrace (Wymer 1999),
A (Roe 1981)
LMP Definite = Definite  England  Swanscombe (Roberts et al.
Lower Gravel  1995), (Roe 1968)
LMP Definite  Definite  England  Foxhall Road, (Wymer 1999),
Ipswich (Roe 1968),
(Wymer 1985)
LMP Definite  Definite = England  Devereux's Pit, (Lewis 1998)
Icklingham
LMP Definite  Definite  England  Stonehall Farm (Wymer 1999)
Pits, Redbridge
LMP Definite  Definite  England  Deverill's Pit (Wymer 1999),
(Roe 1968)
LMP Definite = Definite  England  Hanborough (Bridgland 1994),
(Roe 1968)
LMP Definite  Definite = England Red Barns, (Gamble and
Portchester ApSimon 1986)
LMP Definite = Definite  England  Orton (Davey 1991),
Longueville/  (Wymer 1999)
Hicks Brickyard
LMP Definite  Definite  England Mark's Tey (Wymer 1999),
(Wymer 1985)
LMP Definite  Definite = England  Ingress Vale (Wymer 1999),

(Bridgland 1994),
(Roe 1968)
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Date

Date

Probability Probability Country

Site Name

Reference

LMP

LMP

LMP

LMP

LMP

LMP

LMP

LMP

LMP

LMP

LMP

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Definite

England

England
England
England

England

England

England

England

England

England

England

Hoxne stratum E (Roberts et al.

1995), (Lewis et al.
2000), (Singer et
al. 1993), (Schreve
2000), (Wymer
1985)

Hoxne stratum C (Lewis ef al. 2000),

Hoxne bed 5

Hitchin

Sturry

Swanscombe
Upper Gravel
Beeches Pit bed
3

Hoxne bed 4

Beeches Pit bed
4

Beeches Pit bed
5-6

Beeches Pit bed
7

(Schreve 2000),
(Singer et al. 1993)
(Lewis et al. 2000),
(Schreve 2000),
(Singer et al. 1993)
(Ashton et al.
2000b), (Wymer
1999), (Roe 1968)
(Bridgland et al.
1998b), (Bridgland
et al. 1998b),
(Wymer 1999),
(Roe 1968)
(Roberts et al.
1995), (Roe 1968)
(Roberts et al.
1995), (Gowlett
and Hallos 2000),
(Preece et al.
2000), (Preece et
al. 1991)

(Lewis et al. 2000),
(Schreve 2000),
(Singer et al. 1993)
(Roberts et al.
1995), (Preece et
al. 1991), (Gowlett
and Hallos 2000),
(Preece et al. 2000)
(Gowlett and
Hallos 2000),
(Preece et al.
2000), (Preece et
al. 1991), (Roberts
et al. 1995)
(Gowlett and
Hallos 2000),
(Preece et al.
2000), (Preece et
al, 1991), (Roberts
et al. 1995)

552



Date

Date Probability Probability Country  Site Name Reference
LMP Definite  Definite  England  Barnham unit 6 (Ashton et al.
2000b), (Ashton et
al. 1998)
LMP Definite = Definite  England  Barnham unit 5d (Ashton ef al.
2000b), (Ashton et
al. 1998)
LMP Definite  Definite = England  Barton Cliffs (Bridgland 2001),
(Roe 1968)
LMP Definite  Definite  England  Swanscombe (Roberts et al.
Upper Loam 1995), (Roe 1968)
LMP Definite  Definite = England  Swanscombe (Roberts et al.
Upper Middle  1995), (Roe 1968)
Gravel
LMP Definite  Definite = England  Swanscombe (Roberts et al.
Lower Middle  1995), (Roe 1968)
Gravel
LMP Definite  Definite  England  Burnham (Wymer 1999),
(Roe 1981)
LMP Definite = Definite = England  Burnham-on-  (Bridgland 1994),
Crouch (Roe 1968)
LMP Definite = Definite  England  Chadwell St. (Wymer 1999),
Mary (Roe 1968)
LMP Definite  Definite = England  Clacton Lower (Roberts et al.
Freshwater Bed 1995), (Wymer
1985), (Roe 1968)
LMP Definite  Definite = England  Clacton Upper (Roberts et al.
Freshwater Bed 1995), (Wymer
1985), (Roe 1968)
LMP Definite  Definite = England  Cooper's Pit (Wymer 1999),
(Roe 1968)
LMP Definite = Definite = England  Cuxton (Wymer 1999),
(Roe 1981)
LMP Definite  Definite  England  Dartford (Wymer 1999),
(Roe 1968)
LMP Definite  Definite = England  Dartford Heath (Gibbard and
Wymer 1983),
(Bridgland 1994),
(Roe 1968)
LMP Definite  Definite  France La Micoque unit (Falgueres ef al.
Allayer 1 1997), (Laville
1975), (Guichard
1976)
LMP Definite  Definite = France Grotte Vaufrey (Rigaud 1989)
couche XII
LMP Definite  Definite  France Cagny-la (Bourdier et al.

Garenne unit 3/4 1974a), (Lamotte

2001)
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Date

Date Probability Probability Country  Site Name Reference
LMP Definite Definite  France Chasse Mitaisa (Michel 1982)
Equeurdreville
LMP Definite  Definite  France La Micoque unit (Falgueres ef al.
Cl/layer 2 1997), (Guichard
1976)
LMP Definite  Definite  France Cagny- (Moigne 1988),
Cimetiere (Bourdier ef al.
1974a), (Tuffreau
et al. 1982)
LMP Definite Definite  France Saint-Acheul,
rue de Cagny
white sands
LMP Definite  Definite = France Port-Pignot (Michel 1982)
LMP Definite  Definite = France Toulinet (Monnier 1982)
LMP Definite Definite  France Saint-Pierre-les- (Fosse 1982)
Elbeuf
LMP Definite  Definite = France Teviec (Monnier 1982)
LMP Definite  Definite  France Saint-Acheul,  (Tuffreau et al.
rue de Cagny 1982), (Commont
gravels 1908)
LMP Definite Definite  France Terra Amata (Renault-
Miskovsky 1995),
(Villa 1983), (de
Lumley 1975), (de
Lumley 1966)
LMP Definite Definite France Montmaurin, La (Villa 1983)
Terrasse 1
LMP Definite = Definite = France Montfarville (Michel 1982)
LMP Definite  Definite = France Mautort (Tuffreau 1976)
LMP Definite = Definite = France Salouel (Tuffreau 1976)
LMP Definite  Definite = France Saline (Michel 1982),
(Verron 1977)
LMP Definite = Definite = Germany Reilingen (Czarnetzki 1991)
LMP Definite = Definite = Germany Neumark sud  (Mania 1995),
(Mania 1984)
LMP Definite  Definite = Germany Memleben (Mania 1995),
(Mania 1984),
(Weber 1977)
LMP Definite  Definite =~ Germany Bilzingsleben II (Mania 1990),
(Mania 1988)
LMP Definite  Definite = Germany Wangen (Mania 1995)
LMP Definite  Definite = Germany Karlich Seeufer (Gaudzinski et al.
1998), (Gaudzinski
et al. 1996)
LMP Definite  Definite = Germany Wallendorf (Mania 1995),

(Mania 1984)
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Date

Date
Probability

Probability Country

Site Name

Reference

LMP

LMP

LMP

LMP

LMP

LMP

LMP

LMP

LMP

LMP

LMP

LMP

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Germany

Israel

[srael

Israel

Israel

Italy

[taly

[taly

Italy

Jordan

Portugal

Russian
Federation

Schoningen

Evron

Tabun F and G

Umm Qatafa

Holon

Pontecorvo

Visogliano B

Gargano

Monte Conero
level [

Upper Zarqa
Bire formation
Mealhada

Treugol'naja
Cave 5v

(Thieme and Maier
1995)
(Bar-Yosef 1994),
(Bar-Yosef 1998),
(Tchernov et al.
1994), (Horowitz
1989), (Ron et al.
2003)

(Mercier et al.
1995), (Jelinek
1982), (Horwitz
and Tchernov
1989)

(Bar-Yosef 1998),
(Tchernov 1988),
(Perrot 1992),
(Horwitz and
Tchernov 1989)
(Yizraeli 1967),
(Chazan 2000),
(Porat ef al. 1999),
(Bar-Yosef 1998)
(Biddittu and
Cassoli 1968)
(Cattani et al.
1991), (Mallegni et
al. 2002)
(Galiberti and
Calboli 1992),
(Palma di Cesnola
1975)

(Abbazzi et al.
2000), (Peretto and
Scarpante 1982)
(Copeland and
Hours 1988)
(Raposo and
Santonja 1995),
(Antunes ef al.
1988), (Penalva
1987)

(Ljubin and
Bosinski 1995),
(Lioubine 2002),
(Hoffecker et al.
2003)
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Date Probability Probability Country  Site Name Reference
LMP Definite  Definite = Russian  Treugol'naja (Ljubin and
Federation Cave 4 Bosinski 1995),
(Lioubine 2002),
(Doronichev
2000a), (Hoffecker
et al. 2003)
LMP Definite  Definite  Russian  Treugol'naja (Ljubin and
Federation Cave 5b Bosinski 1995),
(Lioubine 2002),
(Hoffecker et al.
2003)
LMP Definite  Definite = Russian  Treugol'naja (Ljubin and
Federation Cave Sa Bosinski 1995),
(Lioubine 2002),
(Hoffecker et al.
2003)
LMP Definite = Definite  Syria Roudo (Sanlaville 1979)
LMP Definite  Definite = Syria Jabal Souayate (Sanlaville 1979)
LMP Definite  Probable Germany Kochstedt (Mania 1995)
LMP Definite = Probable Germany Bilzingsleben (Mania 1990)
LMP Probable Definite = Azerbaijan Azych layer VI (Ljubin and
Bosinski 1995),
(Lioubine 2002)
LMP Probable Definite  Denmark Vejstrup Skv (Holm 1986)
LMP Probable Definite  Egypt Dakhla oasis (Wendorf and
Schild 1980),
(Churcher et al.
1999)
LMP Probable Definite  England Bembridge (Preece and
raised beach Scource 1987)
LMP Probable Definite  England Limpsfield (Wymer 1999)
Common
LMP Probable Definite England Ridlands Farm (Wymer 1999),
(Roe 1968)
LMP Probable Definite England Biddenham (Wymer 1999)
LMP Probable Definite  France Menez-Dregan 1
LMP Probable Definite  France La Nauterie (Bonifay 1996),
layer 11 (Prat and Thibault
1976)
LMP Probable Definite  France Ailly-sur- (Tuffreau 1976),
Somme (Agache 1971)
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Date Probability Probability Country  Site Name Reference
LMP Probable Definite  France Aldene I (Bonifay 1996),
(Renault-
Miskovsky 1995),
(Villa 1983),
(Lécolle 1982),
(Baissas 1972),
(Barral and Simone
1972)
LMP Probable Definite  France Cap Sizun (Monnier and
(Plouhinec) Molines 1993)
LMP Probable Definite  France Chaubard (Tavoso 1973)
LMP Probable Definite  France Lunel-Viel / (Bonifay 1996),
Mas des Caves (Bonifay 1991),
(Villa 1983), (de
Lumley 1975),
(Bonifay 1976),
(Bonifay 1968)
LMP Probable Definite  France Montmaurin, La (Villa 1983),
Terrasse 2 (Girard 1976)
LMP Probable Definite  France La Llabanere (Villa 1983), (de
Lumley et al.
1988), (Collina-
Girard 1978)
LMP Probable Definite  France Saint-Colomban (Monnier 1988),
(Monnier and Le
Cloirec 1985)
LMP Probable Definite  France Grotte Vaufrey (Geneste et al.
c.l11-13 1991)
LMP Probable Definite  France Montauban (Tavoso 1976b)
LMP Probable Definite  France Artenac (Tournepiche 1984)
LMP Probable Definite  Georgia  Tsonalevel 7  (Ljubin and
Bosinski 1995),
(Lioubine 2002)
LMP Probable Definite  Georgia  Kudaro III level (Ljubin and
7 Bosinski 1995),
(Lioubine 2002),
(Lubine ef al. 1985)
LMP Probable Definite  Georgia  Kudaro I level 5 (Ljubin and
\ Bosinski 1995),
(Lioubine 2002),
(Lubine ef al. 1985)
LMP Probable Definite = Georgia  Kudaro I level 5 (L jubin and
a Bosinski 1995),
(Lioubine 2002),

(Lubine et al. 1985)
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Date

Date

Probability Probability Country

Site Name

Reference

LMP

LMP

LMP

LMP

LMP

LMP

LMP

LMP

LMP

LMP

LMP

Probable

Probable

Probable

Probable

Probable

Probable

Probable

Probable

Probable

Probable

Probable

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Georgia

Georgia

Georgia

Georgia

Hungary

Israel

Israel

Italy

Italy

[taly

Italy

Kudaro I11 level
5

Tsona level 6

Kudaro I level
5b

Kudaro III level
6

Vertesszollos

Evron-Zinat /
Oumm Zinat

Nahal Zihor
group 2
Bibbona

Le Svolte

Ceprano

Venosa-Loreto
level B

(Ljubin and
Bosinski 1995),
(Lioubine 2002),
(Lubine et al. 1985)
(Ljubin and
Bosinski 1995),
(Lioubine 2002)
(Ljubin and
Bosinski 1995),
(Lioubine 2002),
(Lubine et al. 1985)
(Ljubin and
Bosinski 1995),
(Lioubine 2002),
(Lubine et al. 1985)
(Valoch 1995),
(Kretzoi and Vertes
1965), (Kretzoi and
Dobosi 1990)
(Gilead and Ronen
1977), (Bar-Yosef
1998), (Horwitz
and Tchernov
1989)

(Ginat et al. 2003)

(Mussi 1995),
(Peretto 1995),
(Galiberti 1982),
(Piperno et al.
1984)

(Radmilli 1964),
(Piperno et al.
1984)

(Ascenzi et al.
1996), (Ascenzi
and Segre 1997),
(Piperno et al.
1984)

(Mussi 1995),
(Milliken 1997)
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Date

Date

Probability Probability Country

Site Name

Reference

LMP

LMP

LMP

LMP

LMP

LMP

LMP

LMP

LMP

LMP

LMP

Probable

Probable

Probable

Probable

Probable

Probable

Probable

Probable

Probable

Probable

Probable

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Italy

Italy

Italy

[taly

[taly

Moldavia

Moldavia

Morocco
Morocco

Spain

Spain

Visogliano A

Grotta Paglicci

Fontana
Ranuccio

Marina di
Camerota
Collinaia

Dubossary

Pogreby

Cap Chatelier
Fez, Ben Souda

quarry
Bolomor

La Maya III

(Mussi 1995),
(Villa 2001),
(Abbazzi et al.
2000), (Milliken
1997), (Falguéres
2003), (Cattani et
al. 1991),
(Mallegni et al.
2002)

(Mussi 1995),
(Mezzena and
Palma di Cesnola
1971), (Palma di
Cesnola 1975)
(Mussi 1995),
(Biddittu et al.
1979), (Segre and
Ascenzi 1984)
(Piperno et al.
1984)

(Mussi 1995),
(Sarti and Stoduti
1982)

(Praslov 1995),
(Anisssutkine
1987)

(Praslov 1995),
(Anisssutkine
1987)

(Raynal et al.
1995b)
(Onoratini et al.
1990)

(Raposo and
Santonja 1995),
(Fernandez Peris et
al. 1997)
(Raposo and
Santonja 1995),
(Santonja and Villa
1990)
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Date

Date

Probability Probability Country

Site Name

Reference

LMP

LMP

LMP

LMP

LMP

LMP

LMP

LMP

LMP

LMP

Probable

Probable

Probable

Probable

Probable

Probable

Probable

Probable

Probable

Probable

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Spain

Spain

Spain

Spain

Spain

Spain

Spain

Spain

Spain

Spain

Cau d'en Borras

Pinedo

Budino

Cuesta de la
Bajada

La Maya Il

El Sartalejo

Atapuerca TD10

Majarromaque

Atapuerca TD11

Sima de los
Huesos

(Raposo and
Santonja 1995),
(Fernandez-Peris
and Villaverde
1996), (Carbonell
Roura 1992), (Gusi
et al. 1982),
(Carbonell et al.
1979)

(Raposo and
Santonja 1995),
(Santonja and Villa
1990), (Giles
Pacheco and Pérez
1987), (Santonja
1996), (Moloney
1996), (Querol and
Santonja 1979),
(Querol 1984)
(Santonja and Villa
1990)

(Santonja 1996),
(Santonja et al.
1992)

(Santonja and Villa
1990)

(Raposo and
Santonja 1995),
(Moloney 1992),
(Querol 1984)
(Carbonell et al.
1995b), (Lopez
Antonanzas and
Cuenca Bescos
2002)

(Giles Pacheco et
al. 1996)
(Aldhouse-Green
1995), (Lopez
Antonanzas and
Cuenca Bescos
2002)

(Arsuaga et al.
1999), (Bischoff et
al. 2003), (Bischoff
et al. 1997),
(Garcia et al. 1997)
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Date

Date

Probability Probability Country

Site Name

Reference

LMP
LMP
LMP
LMP
LMP
LMP
LMP
LMP
LMP
LMP

LMP

LMP

LMP

LMP

LMP

LMP

LMP

Probable
Probable
Probable
Probable
Probable
Probable
Probable
Probable
Probable
Probable

Probable

Probable

Probable

Probable

Probable

Probable

Probable

Definite
Definite
Definite
Definite
Definite
Definite
Definite
Definite
Definite

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Probable

Syria
Syria
Syria
Syria
Syria
Syria
Syria
Syria
Syria
Syria

Syria

Syria

Turkey

Turkey

Ukraine

Ukraine

Czech
Republic

Jrabiyat 4

Tell Khasselate
2

Jrabiyat 2

Saene et-Tinat

(Copeland and
Hours 1993)
(Copeland and
Hours 1993)
(Copeland and
Hours 1993)
(Copeland and
Hours 1993)

Tahun Semaan 2 (Copeland and

&3
Aacharne Plain

Jrabiyat 3

Jrabiyat 6
Dahr el Ayani
Hama 3

Nadaouiyeh 1

Hanifa

Karain

Yarimburgaz

Korolevo VII

Korolevo VI

Becov 2

Hours 1993)
(Copeland and
Hours 1993)
(Copeland and
Hours 1993)
(Muhesen 1993)
(Sanlaville 1979)
(Copeland and
Hours 1993)

(Bar-Yosef 1998),
(Le Tensorer et al.
1993), (Hours et al.

1983)
(Copeland and
Hours 1993)

(Otte et al. 1998b),

(Yalginkaya e al.
1992)

(Darlas 1995),
(Farrand 1995),

(Kuhn et al. 1998),
(Kuhn et al. 1996)

(Valoch 1995),
(Gladilin 1989),
(Carbonell et al.
1995b), (Valoch
1996b),
(Adamenko and
Gladiline 1989)
(Valoch 1995),
(Gladilin 1989),
(Carbonell et al.
1995b), (Valoch
1996b),
(Adamenko and
Gladiline 1989)
(Fridrich 1976)
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Date

Date

Probability Probability Country

Site Name

Reference

LMP

LMP

LMP

LMP

LMP
LMP

Probable

Probable

Probable

Probable

Probable
Probable

Probable

Probable

Probable

Probable

Probable
Probable

France
Holland
[taly
Poland

Russia
Spain

Poirier
d'Armenstein
Kwintelooijen

Quinzano

Trzebnica

(Morin and
Jacquemot 1976)
(Peeters et al.
1988a)
(Radmilli 1976),
(Cremaschi and
Peretto 1988a)
(Valoch 1995)

Chrjasci level 24 (Praslov 1995)

Cau del Duc
cave

(Raposo and
Santonja 1995),
(Santonja 1996),
(Carbonell Roura
1992), (Santonja
and Villa 1990)

The oxygen isotope stages.

Date

Date
Probability

Probability Country

Site Name

Reference

OI25

0123

0123

0122

0122

o121

Probable

Probable

Probable

Probable

Probable

Probable

Unlikely

Probable
Unlikely

Unlikely

Definite

Italy

Turkey
Germany

Spain

Spain

Czech
Republic

Monte Peglia

Dursunlu
Karlich A

Atapuerca
TDS

Atapuerca
TD4

Stare Mesto
1, series 1

(Mussi 1995),
(Peretto 1995),
(Radmilli 1976),
(van der Meulen
1973), (Piperno et
al. 1984)

(Giileg et al. 1999)

(Bosinski 1995b),
(Gaudzinski and
Vollbrecht 1995),
(Kulemeyer 1988)
(Carbonell et al.
1995b), (Lopez
Antonanzas and
Cuenca Bescos
2002)

(Raposo and
Santonja 1995),
(Carbonell et al.
1995b), (Lopez
Antonanzas and
Cuenca Bescos
2002), (Turner
1995)

(Chlachula 1994),
(Chlachula 1993)
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Date

Date

Probability Probability Country

Site Name

Reference

o121

0l21
Ol 21
Ol21

O121

Ol 21

0Ol 21

0120

OI19

Probable

Probable
Probable
Probable

Probable

Probable

Probable

Probable

Probable

Definite

Probable
Probable
Unlikely

Unlikely

Unlikely

Unlikely

Unlikely

Definite

Spain

Russia
Turkey
Azerbaijan

Czech
Republic
Georgia

Germany

Georgia

Algeria

Atapuerca
TD6

Gerasimovka
Dursunlu
Azych layers
X-VII

(Raposo and
Santonja 1995),
(Mosquera
Martinez 1996),
(Bermudez de
Castro et al. 1999),
(Falgueres et al.
1999), (Carbonell
et al. 1995b),
(Lopez Antonanzas
and Cuenca Bescos
2002), (Diez et al.
1999), (Falguéres
2003), (Garcia and
Arsuaga 1999),
(van der Made
1999)

(Praslov 1995)
(Glileg et al. 1999)
(Ljubin and
Bosinski 1995),
(Lioubine 2002)

Brno-Cerveny (Valoch 1995),

Kopec
Achalkalaki

Karlich B1

Achalkalaki

Ternifine /
Tighenif

(Valoch 1996b)
(Ljubin and
Bosinski 1995),
(Gabunia 2000),
(Tappen et al.
2002)

(Bosinski 1995a),
(Gaudzinski and
Vollbrecht 1995),
(Wiirges 1986),
(Kulemeyer 1988)
(Ljubin and
Bosinski 1995),
(Gabunia 2000),
(Tappen et al.
2002)

(Raynal et al.
2001), (Geraads et
al. 1986), (Jaeger
1975), (Balout et
al. 1967)
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Date

Date

Probability Probability Country

Site Name

Reference

OI'19

OoI19

Or19

Or19

0119

OI'19

Oor19

Ol 19

01 19 Probable

Probable

Probable

Probable

Probable

Probable

Probable

Probable

Probable

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Definite

Probable

Israel

Italy

[taly

Italy
Italy
Spain

Spain

Spain

Germany

Gesher Benot
Ya'aqov

Bel Poggio

Podere
Canestri /
Forlimpopoli
Fornace

Ca' Poggio
Guadalquivir
valley T6

Atapuerca
TD6

Perilla del
Castro

Koblenz

(Bar-Yosef 1994),
(Bar-Yosef 1998),
(Tchernov et al.
1994), (Saragusti
and Goren-Inbar
2001), (Horowitz
1989), (Goren-
Inbar et al. 1994),
(Goren-Inbar et al.
2000)

(Fontana et al.
1998)

(Aldini et al. 1998)

(Fontana et al.
1998)

(Fontana et al.
1998)

(Raposo and
Santonja 1995)
(Raposo and
Santonja 1995),
(Mosquera
Martinez 1996),
(Bermudez de
Castro ef al. 1999),
(Falgueres et al.
1999), (Carbonell
et al. 1995b),
(Lopez Antonanzas
and Cuenca Bescos
2002), (Falguéres
2003), (Garcia and
Arsuaga 1999),
(van der Made
1999)

(Santonja and Villa
1990), (Giles
Pacheco et al.
1996)

(von Berg and
Fiedler 1983),
(Bosinski 1995a),
(Gaudzinski and
Vollbrecht 1995),
(Wegner and
Ament 1986)
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Date

Date  Probability Probability Country Site Name Reference
OI'19 Probable  Probable Italy Pagliare di
Sassa
Ol 19 Probable Probable = Russia Gerasimovka (Praslov 1995)
Ol19 Probable  Unlikely = Azerbaijan Azych layers (Ljubin and
X-VII Bosinski 1995),
(Lioubine 2002)
Ol 19 Probable Unlikely Czech Beroun A1  (Valoch 1995),
Republic (Fridrich 1991a)
Ol 19 Probable  Unlikely  Georgia Achalkalaki (Ljubin and
Bosinski 1995),
(Gabunia 2000),
(Tappen et al.
2002)
OI'19 Probable  Unlikely  Germany KarlichB2  (Bosinski 1995a),
(Gaudzinski and
Vollbrecht 1995),
(Kulemeyer 1988),
(Vollbrecht 1997)
OI19 Probable  Unlikely = Russian Cimbal (Ljubin and
Federation (Taman Bosinski 1995),
peninsula) (Bonifay 1980)
Ol 18 Probable Definite Italy Isernia La (Mussi 1995),
Pineta Il t.3a (Peretto 1995),
(Villa 2001),
(Milliken 1997),
(Cremaschi and
Peretto 1988b)
Ol 18 Probable  Definite Italy Isernia La (Mussi 1995),
Pinetalt.3a (Peretto 1995),
(Villa 2001),
(Milliken 1997),
(Anconetani et al.
1995a), (Sevink et
al. 1981),
(Giusberti and
Peretto 1991)
Ol 18 Probable  Definite Italy Isernia La (Mussi 1995),
Pineta I t.3c (Peretto 1995),
(Villa 2001),
(Milliken 1997),
(Cremaschi and
Peretto 1988b)
Ol 18 Probable Definite Italy [sernia La (Villa 2001),
Pineta 3S10  (Milliken 1997),

(Anconetani et al.
1995b)
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Date

Date  Probability Probability Country Site Name  Reference
OI 17 Probable  Definite Algeria Ternifine/  (Raynal et al.
Tighenif 2001), (Geraads et
al. 1986), (Jaeger
1975), (Balout et
al. 1967)
Ol 17 Probable  Probable  Czech Svedske (Valoch 1995),
Republic  sance (Valoch 1996b)
Ol 17 Probable  Probable  France Vidauban (Defleur et al.
1991)
Ol 17 Probable  Probable Italy Pagliare di
Sassa
Ol 17 Probable  Unlikely  Czech Cernovice (Valoch 1995)
Republic
Ol 17 Probable Unlikely  France Montieres,  (Bourdier 1976b),
Ferme de (Munaut 1988),
Grace (Bourdier et al.
1974b), (Agache
1963)
Ol 15 Definite Definite France Carriere
Carpentier
OI 15 Definite Definite Russian Treugol'naja  (Ljubin and
Federation Cave 7a Bosinski 1995),
(Lioubine 2002),
(Hoffecker et al.
2003)
OI 15 Probable  Definite Azerbaijan Azych layer (Ljubin and
VI Bosinski 1995),
(Lioubine 2002)
Ol 15 Probable  Definite Czech Stare Mesto I, (Chlachula 1994),
Republic  series 2 (Chlachula 1993)
OI15 Probable  Definite England Waverley (Roberts et al.
Wood 1995), (Shotten et
al. 1993)
OI 15 Probable Definite France I'Escale G (Bonifay 1996),
(Bonifay 1991), (de
Lumley 1975),
(Bonifay and
Bonifay 1963)
OI 15 Probable  Definite France Soleilhac (Raynal et al.
1995a), (Bonifay
1996), (Bonifay
1991), (Bracco
1991), (Fosse and
Bonifay 1991),
(Thouveny and

Bonifay 1984)
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Date

Date  Probability Probability Country Site Name  Reference
Ol 15 Probable  Definite France Butte Four  (Villa 1983), (de
Lumley et al.
1988), (Collina-
Girard 1978)
OI 15 Probable Definite France Ternere (Villa 1983), (de
Lumley et al.
1988), (Collina-
Girard 1978)
Ol 15 Probable  Definite France Rodes (Villa 1983), (de
Lumley et al.
1988), (Collina-
Girard 1978)
OI'15 Probable  Definite Georgia Kudaro Il (Ljubin and
level 8a Bosinski 1995),
(Lioubine 2002),
(Lubine et al. 1985)
OI I5 Probable  Definite Georgia Kudaro 1 (Ljubin and
level 5v Bosinski 1995),
(Lioubine 2002),
(Lubine et al. 1985)
Ol 15 Probable Definite Germany  Miesenheim 1 (Turner 2000b),
(Vollbrecht 1997)
Ol 15 Probable Definite [taly Quarto delle (Milliken et al.
Cinfonare 1998), (Peretto et
al. 1997)
Ol 15 Probable Probable  Czech Cernovice (Valoch 1995)
Republic
Ol 15 Probable Probable Czech Becov site I-  (Valoch 1995),
Republic B layer Il (Fridrich 1976),
(Fridrich 1989)
OI 15 Probable  Probable  Czech Becov site I-  (Valoch 1995),
Republic B layer I1I (Fridrich 1976),
(Fridrich 1989)
Ol 15 Probable  Probable  Czech Becov site I-  (Valoch 1995),
Republic B Layer 1 (Fridrich 1976),
(Fridrich 1989)
Ol 15 Probable  Probable  Czech Svedske (Valoch 1995),
Republic  sance (Valoch 1996b)
OI 15 Probable Probable  Czech Prezletice (Valoch 1995),
Republic (Fridrich 1976),
(Fridrich 1989),
(Valoch 1996b)
Ol 15 Probable  Probable Czech Stranska (Valoch 1995)
Republic  Skala |
Ol 15 Probable  Probable  England Pakefield (Stuart 1996),

(Stuart and Lister
2000)
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Date

Probability Probability Country

Site Name

Reference

Ol'15

OI'l5

Ol'15

Ol 14

Ol'14

o113

OI'13

OI13

OI'13

OI'13

Probable

Probable

Probable

Probable

Probable

Definite

Definite

Definite

Definite

Definite

Probable

Probable

Unlikely

Definite

Definite

Definite

Definite

Definite

Definite

England

Russian
Federation

Czech

Republic

Georgia

Germany

England

England

England

England

England

Westbury-
sub-Mendip

Treugol'naja
Cave 7b

Prezletice

Kudaro 111
level 8

Karlich G

High Lodge

bed E

High Lodge
bed C1

High Lodge
bed C2

(Roberts et al.
1995), (Stringer et
al. 1996), (Roe
1981), (Bishop
1975), (Andrews et
al. 1999)

(Ljubin and
Bosinski 1995),
(Lioubine 2002),
(Hoffecker et al.
2003)

(Valoch 1995),
(Fridrich 1976),
(Fridrich 1991b),
(Valoch 1996b)
(Ljubin and
Bosinski 1995),
(Lioubine 2002),
(Lubine et al. 1985)
(Bosinski 1995a),
(Gaudzinski and
Vollbrecht 1995),
(Kulemeyer 1988),
(Vollbrecht 1997)
(Ashton ef al.
1992), (Roberts et
al. 1995), (Cook et
al. 1991)

(Ashton et al.
1992), (Roberts et
al. 1995), (Cook et
al. 1991)

(Ashton et al.
1992), (Roberts et
al. 1995), (Cook et
al. 1991)

Boxgrove unit (Roberts et al.

Sa

1995), (Parfitt
1998), (Roberts
1998), (Roberts and
Parfitt 1999)

Boxgrove unit (Roberts ef al.

4c&d

1995), (Parfitt
1998), (Roberts
1998), (Roberts and
Parfitt 1999)
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OI'13 Definite Definite England Boxgrove unit (Roberts et al.
4b 1995), (Parfitt
1998), (Roberts
1998), (Roberts and
Parfitt 1999)

OI'13  Definite Definite England Boxgrove unit (Roberts ef al.

3 1995), (Parfitt
1998), (Roberts
1998), (Roberts and
Parfitt 1999)

OI'13 Definite Definite England High Lodge (Roberts et al.

bed B 1995), (Cook et al.
1991), (Ashton et
al. 1992)

OI 13 Definite Definite England Slindon (Woodcock 1986),
(Wymer 1999),
(Roe 1968)

OI 13 Definite Definite Germany  Mauer (Vollbrecht 1995b)

OI 13 Definite Probable = England Wivenhoe (Roberts et al.
1995), (Bridgland
1994)

OL13 Probable  Definite Azerbaijan Azych layer (Ljubin and

VI Bosinski 1995),
(Lioubine 2002)
Ol 13 Probable Definite Czech Stare Mesto I, (Chlachula 1994),
Republic  series 2 (Chlachula 1993)
OI 13 Probable  Definite England Feltwell, (Wymer 2001),
Shrub Hill (Wymer 1999),
(Roe 1968),
(Wymer 1985)
Ol 13 Probable  Definite England Waverley (Roberts et al.
Wood farm  1995), (Shotten et
pit al. 1993)

OI 13 Probable  Definite England High Lodge (Roberts et al.

bed D 1995), (Ashton et
al. 1992), (Cook et
al. 1991)

OI 13 Probable  Definite England Warren Hill  (Roberts ef al.
1995), (Wymer et
al. 1991), (Wymer
1999), (Roe 1968)

OI 13 Probable  Definite England Kent's Cavern (Roberts et al.

1995), (Cook and
Jacobi 1998), (Roe
1968), (Roe 1981),
(Campbell and
Sampson 1971)
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Ol 13 Probable Definite England Hockwold (Wymer 1999),
(Wymer 1985),
(Roe 1968)
OI 13 Probable Definite England Lakenheath (Wymer 1999),
(Roe 1968)
Ol 13 Probable  Definite England Brandon (Wymer 1999),
(Roe 1968)
Ol 13 Probable  Definite England Straits Mill ~ (Wymer 1999)
Ol 13 Probable  Definite England Notley Road (Wymer 1999),
Pit (Roe 1968),
(Wymer 1985)
Ol 13 Probable  Definite England Sweetings (Wymer 1999),
Farm (Roe 1968),
(Wymer 1985)
OI 13 Probable  Definite England Bembridge  (Preece and
raised beach Scource 1987)
Ol 13 Probable  Definite England Highlands (Gibbard and
Farm Wymer 1983),
(Bridgland 1994),
(Roe 1968)
Ol 13 Probable Definite England Kennylands (Wymer 1999),
(Roe 1968)
Ol 13 Probable  Definite England Fordwich (Bridgland et al.
1998a), (White
1998), (Wymer
1999), (Roe 1968)
Ol 13 Probable  Definite England Wolvey (Wymer 1999)
Ol 13 Probable  Definite England Farnham (Wymer 1999),
terrace A (Roe 1981)
Ol 13 Probable  Definite England Farthingworth (Wymer 1999),
Green (Roe 1968)
OI 13 Probable  Definite England Sulham (Wymer 1999),
(Roe 1968)
Ol 13 Probable  Definite England Brimpton (Wymer 1999)
OI 13 Probable  Definite England Wasing (Wymer 1999),
(Roe 1968)
Ol 13 Probable Definite England Wash (Wymer 1999),
Common, (Bridgland 1994),
Newbury (Roe 1968)
Ol 13 Probable  Definite England Greenham (Wymer 1999),
(Bridgland 1994)
OI'13 Probable  Definite England Sulhampstead (Wymer 1999),
(Bridgland 1994),
(Roe 1968)
OI'l3 Probable  Definite England Hillingdon  (Wymer 1999),
(Roe 1968)
OI'13 Probable  Definite England Hangar Lane (Wymer 1999)
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OI I3 Probable  Definite England Ridlands (Wymer 1999),
Farm (Roe 1968)
OI 13 Probable  Definite England Hampstead  (Gibbard and
Marshall Wymer 1983),
(Wymer 1999),
(Bridgland 1994)
Ol 13 Probable  Definite France Champ de
Mars
Ol 13 Probable  Definite France Rodes (Villa 1983), (de
Lumley et al.
1988), (Collina-
Girard 1978)
OI 13 Probable  Definite France Soleilhac (Raynal et al.
1995a), (Bonifay
1996), (Bonifay
1991), (Bracco
1991), (Fosse and
Bonifay 1991),
(Bonifay and
Bonifay 1981),
(Thouveny and
Bonifay 1984)
OI 13 Probable Definite France Saint-Acheul,
rue Marcelin
Berthelot
OI 13 Probable  Definite France Menez-
Dregan 1
OI 13 Probable  Definite France Vergranne  (Bonifay 1996),
(Thévenin 1991),
(Vandermeersch
and Tillier 1983),
(Chaline 1983)
OI 13 Probable  Definite France La Nauterie  (Bonifay 1996),
layers 13/14  (Geneste et al.
1991), (Prat and
Thibault 1976),
(Paquereau 1976)
OI 13 Probable  Definite France Aldene J/K  (Bonifay 1996),

(Bonifay 1991),
(Renault-
Miskovsky 1995),
(Villa 1983),
(Lécolle 1982),
(Baissas 1972),
(Barral and Simone
1972)
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Ol 13 Probable  Definite France Caune de (Renault-
I'Arago unit II Miskovsky 1995),
(Villa 1983), (de
Lumley et al.
1988), (de Lumley
et al. 1979)
Ol 13 Probable  Definite France Cap Sizun (Monnier and
(Plouhinec) Molines 1993)

OI 13 Probable  Definite France Ternere (Villa 1983), (de
Lumley et al.
1988), (Collina-
Girard 1978)

Ol 13 Probable  Definite France Stade (Bourdier 1974)

OI 13 Probable  Definite France Mas Romeu  (Villa 1983), (de
Lumley et al.
1988), (Collina-
Girard 1978)
Ol 13 Probable Definite France La Llabanere (Villa 1983), (de
Lumley et al.
1988), (Collina-
Girard 1978)
Ol 13 Probable  Definite France Coll de la (Villa 1983), (de
Guille Lumley et al.
1988), (Collina-
Girard 1978)
Ol 13 Probable Definite France Artenac (Tournepiche 1984)
Ol 13 Probable  Definite France Butte Four  (Villa 1983), (de
Lumley et al.

1988), (Collina-
Girard 1978)
OI 13 Probable Definite France Grotte (Geneste et al.
Vaufrey c.11- 1991)
13
OI 13 Probable  Definite France La Nauterie  (Bonifay 1996),
layer 11 (Prat and Thibault
1976), (Thibault
1976)

OI 13 Probable Definite France Lunel-Viel / (Bonifay 1996),
Mas des (Bonifay 1991),
Caves (Villa 1983), (de
Lumley 1975),
(Bonifay 1976),
(Bonifay 1968)
OI 13 Probable Definite France Montmaurin, (Villa 1983),
La Terrasse 2 (Girard 1976)
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Ol 13 Probable  Definite France Saint- (Monnier 1988),
Colomban (Monnier and Le
Cloirec 1985)
Ol 13 Probable  Definite Georgia Tsona level 7 (Ljubin and
Bosinski 1995),
(Lioubine 2002)
OI'13 Probable  Definite Georgia Kudaro I (Ljubin and
level 5 v Bosinski 1995),
(Lioubine 2002),
(Lubine et al. 1985)
Ol 13 Probable  Definite Georgia Kudaro Il (Ljubin and
level 6 Bosinski 1995),
(Lioubine 2002),
(Lubine et al. 1985)
OI13 Probable  Definite Georgia Kudaro III  (Ljubin and
level 7 Bosinski 1995),
(Lioubine 2002),
(Lubine et al. 1985)
OI13 Probable  Definite Georgia Kudaro 1 (Ljubin and
level 5b Bosinski 1995),
(Lioubine 2002),
(Lubine ef al. 1985)
Ol 13 Probable  Definite Germany  Miesenheim 1 (Turner 2000b)
Ol 13 Probable  Definite Germany  Karlich G (Bosinski 1995a),
(Gaudzinski and
Vollbrecht 1995),
(Kulemeyer 1988),
(Vollbrecht 1997)
OI 13 Probable  Definite Hungary  Vertesszollos (Valoch 1995)
Ol 13 Probable  Definite Italy Fontana (Mussi 1995),
Ranuccio (Milliken 1997),
(Biddittu et al.
1979), (Segre and
Ascenzi 1984)
OI 13 Probable  Definite Italy Ceprano (Ascenzi et al.
1996), (Ascenzi
and Segre 1997)
Ol 13 Probable  Definite [taly Venosa- (Mussi 1995),
Loreto level (Milliken 1997),
A (Caloi and Palombo
1979), (Barral and
Simone 1983)
OI 13 Probable  Definite Italy Marina di (Piperno et al.
Camerota 1984)
OI 13 Probable  Definite Italy Cava Pompi (Mussi 1995),

(Piperno et al.
1984)
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Reference

OI'l3

OlI'13

OI'13

o113

OI'l3

OI'l3

o113

o113

Ol13

Probable

Probable

Probable

Probable

Probable

Probable

Probable

Probable

Probable

Definite

Definite

Definite

Definite

Definite

Definite

Probable

Probable

Probable

Italy

Italy

Spain

Spain

Spain

Turkey

Belgium

Czech
Republic
Czech
Republic

Visogliano A

Venosa-
Notarchirico
alpha

Laguna
Medina

Laguna
Medina

Pinedo

Karain

La Belle-
Roche
Cernovice

Becov site I-
B layer III

(Mussi 1995),
(Villa 2001),
(Abbazzi et al.
2000), (Milliken
1997), (Falgueres
2003), (Cattani et
al. 1991),
(Mallegni et al.
2002)

(Mussi 1995),
(Villa 2001),
(Milliken 1997),
(Belli et al. 1991)
(Raposo and
Santonja 1995),
(Carbonell Roura
1992), (Giles
Pacheco et al.
1993)

(Raposo and
Santonja 1995),
(Carbonell Roura
1992), (Giles
Pacheco et al.
1993)

(Raposo and
Santonja 1995),
(Santonja and Villa
1990), (Giles
Pacheco and Pérez
1987), (Santonja
1996), (Moloney
1996), (Querol and
Santonja 1979),
(Querol 1984)
(Otte et al. 1998b),
(Yalginkaya et al.
1992)

(Roebroeks 1986),
(Cordy 1980),
(Cahen 1984)
(Valoch 1995)

(Valoch 1995),
(Fridrich 1976),
(Fridrich 1989)
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OI 13 Probable  Probable  Czech Prezletice (Valoch 1995),
Republic (Fridrich 1976),
(Fridrich 1989),
(Valoch 1996b)
Ol 13 Probable Probable = Czech Becov site I-  (Valoch 1995),
Republic B layer Il (Fridrich 1976),
(Fridrich 1989)
Ol 13 Probable  Probable  Czech Svedske (Valoch 1995),
Republic  sance (Valoch 1996b)
Ol 13 Probable  Probable  Czech Stranska (Valoch 1995),
Republic  Skalal (Musil 1968, 1995)
Ol 13 Probable  Probable  Czech Becov site I-  (Valoch 1995),
Republic B Layer 1 (Fridrich 1976),
(Fridrich 1989)
Ol 13 Probable  Probable  England Westbury- (Roberts et al.
sub-Mendip  1995), (Roe 1981),
(Bishop 1975),
(Andrews et al.
1999)
Ol 13 Probable  Probable  England Freeland (Hardaker 2001)
Ol 13 Probable  Probable  France Hangenbieten (Thévenin 1991),
(de Lumley et al.
1988), (Wernert
1957)
Ol 13 Probable  Probable  Germany  Achenheim (Vollbrecht 1995a),
Layer 30 (Junkmanns 1995),
(Thévenin 1991)
Ol I3 Probable  Probable Italy Valchetta (Mussi 1995),
Cartoni (Blanc 1935)
OI 13 Probable  Probable  Poland Trzebnica (Valoch 1995)
OI 13 Probable  Unlikely = Czech Prezletice (Valoch 1995),
Republic (Fridrich 1976),
(Fridrich 1991b),
(Valoch 1996b)
OI'12 Definite Definite England St. George's  (Wymer 1999)
' Hill,
Weybridge
Ol 12 Definite Definite England Tilehurst (Wymer 1999),
(Roe 1968)
Ol 12 Definite Definite England Maldon (Bridgland 1994),
(Roe 1968),
(Wymer 1985)
Ol 12 Definite Definite England Boxgrove unit (Roberts et al.

11

1995), (Parfitt
1998), (Roberts
1998), (Roberts and
Parfitt 1999)
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Ol 12 Definite Definite England Boxgrove (Roberts et al.
units 6-8 1995), (Parfitt
1998), (Roberts
1998), (Roberts and
Parfitt 1999)
Ol 12 Definite Definite France Cagny-la (Agache 1971),
Garenne unit (Lamotte 2001)
1
OI 12 Definite Definite France Cagny-la (Bourdier et al.
Garenne unit 1974a)
2
Ol 12 Definite Definite Germany  Karlich H (Bosinski 1995a),
(Gaudzinski and
Vollbrecht 1995),
(Kulemeyer 1988),
(Vollbrecht 1997)
Ol 12 Probable Spain Torre del (Giles Pacheco et
Puerco al. 1996)
Ol 12 Probable Definite Belgium Pad'lal'tau  (Lamotte 2001),
(Cahen 1984)
OI12 Probable  Definite England Englefield (Gibbard and
Wymer 1983),
(Roe 1968)
OI 12 Probable  Definite England Wolvey (Wymer 1999)
OI 12 Probable  Definite England Clacton (Roberts et al.
Lower 1995), (Wymer
Freshwater  1985), (Roe 1968)
Bed
OI 12 Probable  Definite England Warren Hill  (Roberts ef al.
1995), (Wymer et
al. 1991), (Wymer
1999), (Roe 1968),
(Wymer 1985)
OI 12 Probable  Definite England Kennylands (Wymer 1999),
(Roe 1968)
Ol 12 Probable  Definite England Hillingdon  (Gibbard and
Wymer 1983),
(Roe 1968)
OI12 Probable  Definite England Dartford (Gibbard and
Heath Wymer 1983),
(Bridgland 1994),
(Roe 1968)
OI 12 Probable  Definite England Wasing (Wymer 1999),
(Roe 1968)
OI 12 Probable  Definite England Farthingworth (Wymer 1999),

Green

(Roe 1968)
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Ol 12 Probable  Definite England Sulham (Wymer 1999),
(Roe 1968)
OI 12 Probable  Definite England Greenham (Wymer 1999),
(Bridgland 1994)
Ol 12 Probable  Definite England Brimpton (Wymer 1999),
(Roe 1968)
Ol 12 Probable  Definite England Highlands (Gibbard and
Farm Wymer 1983),
(Bridgland 1994),
(Roe 1968)
Ol 12 Probable  Definite England Wash (Wymer 1999),
Common, (Bridgland 1994),
Newbury (Roe 1968)
Ol 12 Probable  Definite England Waverley (Roberts et al.
Wood farm  1995), (Shotten et
pit al. 1993)
Ol 12 Probable  Definite England Sulhamstead (Bridgland 1998),
(Bridgland 1994),
(Roe 1968)
Ol 12 Probable  Definite England Wallingford (Gibbard and
Wymer 1983),
(Wymer 1999)
Ol 12 Probable  Definite England Tidmarsh (Gibbard and
Wymer 1983),
(Roe 1968)
Ol 12 Probable  Definite France Artenac (Tournepiche 1984)
Ol 12 Probable  Definite France Caune de (Renault-
I'Arago unit  Miskovsky 1995),
HI (Villa 1983), (de
Lumley et al.
1988), (de Lumley
etal. 1979)
OI 12 Probable  Definite Georgia Kudaro III  (Ljubin and
level 8 Bosinski 1995),
(Lioubine 2002),
(Lubine et al. 1985)
OI 12 Probable  Definite Georgia Kudaro I (Ljubin and
level 5 a Bosinski 1995),
(Lioubine 2002),
(Lubine et al. 1985)
OI 12 Probable  Definite Georgia Kudaro Il (Ljubin and
level 5 Bosinski 1995),
(Lioubine 2002),
(Lubine et al. 1985)
OI12 Probable  Definite Spain Laguna (Raposo and
Medina Santonja 1995),

(Giles Pacheco et
al. 1996)
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Site Name

Reference

Ol 12 Probable

Ol 12 Probable

OI 12 Probable

Ol 12 Probable

OI 12 Probable

OI 12 Probable

OI 11 Definite

Ol 11 Definite

Definite

Definite

Definite

Definite

Probable

Probable

Definite

Definite

Spain

Spain

Turkey

Ukraine

Czech
Republic
Ukraine

England

England

Torralba

Ambrona
lower
occupation

Karain

Korolevo VII

Becov 2

(Raposo and
Santonja 1995),
(Santonja and Villa
1990), (Ortega
Martinez 1992),
(Carbonell et al.
1987), (Freeman
and Butzer 1966),
(Santonja 1996),
(Shipman and Rose
1983), (Perez-
Gonzalez et al.
1999)

(Raposo and
Santonja 1995),
(Santonja and Villa
1990), (Santonja
1996), (Shipman
and Rose 1983),
(Perez-Gonzalez et
al. 1999), (Villa
1983)

(Otte et al. 1998b),
(Yalginkaya et al.
1992)

(Valoch 1995),
(Gladilin 1989),
(Carbonell et al.
1995b), (Valoch
1996b),
(Adamenko and
Gladiline 1989)
(Fridrich 1976)

Korolevo VIII (Valoch 1995),

Swanscombe

(Gladilin 1989),
(Carbonell et al.
1995b), (Valoch
1996b),
(Adamenko and
Gladiline 1989)
(Roberts ef al.

Lower Middle 1995), (Roe 1968)

Gravel
Swanscombe
Lower Loam

(Roberts et al.
1995), (Roe 1968),
(Conway et al.
1996)
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OI'11 Definite Definite England Swanscombe (Roberts et al.
Lower Gravel 1995), (Roe 1968)
OI 11 Definite Definite England Wilmington (Wymer 1999),
(Roe 1968)
Ol 11 Definite Definite England Chadwell St. (Wymer 1999),
Mary (Roe 1968)
OI 11 Definite Definite England Swanscombe (Roberts et al.
Upper Middle 1995), (Roe 1968)
Gravel
Ol 11 Definite Definite England Barnham unit (Roberts ef al.
5¢ 1995), (Ashton et
al. 2000b), (Ashton
et al. 1998)
Ol 11 Definite Definite England Dartford (Wymer 1999),
(Roe 1968)
Ol 11 Definite Definite England Stonehall (Wymer 1999)
Farm Pits,
Redbridge
Ol 11 Definite Definite England Cooper's Pit  (Wymer 1999),
(Roe 1968)
Ol 11 Definite Definite England Deverill's Pit (Wymer 1999),
(Roe 1968)
Ol 11 Definite Definite England Burnham (Wymer 1999),
(Roe 1981)
Ol 11 Definite Definite England Elveden (Ashton et al.
palaeosol area 2000a), (Wymer
111 1985), (Paterson
and Fagg 1940)
OI'11 Definite Definite England Swanscombe (Roberts et al.
Upper Loam 1995), (Roe 1968)
OI'11 Definite Definite England Ingress Vale (Wymer 1999),
(Bridgland 1994),
(Roe 1968)
OI 11 Definite Definite England Barnham unit (Ashton et al.
7 2000b), (Ashton et
al. 1998)
OI'11 Definite Definite England Barnham unit (Ashton et al.
6 2000b), (Ashton et
al. 1998)
OI'11 Definite Definite England Shakespeare (Wymer 1999)
Farm Pit, St.
Mary's Hoo
OI'1l Definite Definite England Barnham unit (Ashton et al.
Se 2000b), (Ashton et
al. 1998)
OI'11 Definite Definite England Barnham unit (Ashton et al.

5d

2000b), (Ashton et
al. 1998)
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OI'll Definite Definite England Burnham-on- (Bridgland 1994),
Crouch (Roe 1968)
OI'l1l Definite Definite England Barnham unit (Ashton et al.
4 2000b), (Ashton et
al. 1998)
OI11 Definite Definite England Barnham unit (Ashton et al.
3 2000b), (Ashton et
al. 1998)
OI'11 Definite Definite England Winch's Pit, (Wymer 1999),
near (Roe 1968)
Maidenhead
OI 11l Definite Definite England Beeches Pit  (Gowlett and
bed 5-6 Hallos 2000),
(Preece et al.
2000), (Preece et
al. 1991), (Roberts
et al. 1995)
OI'11 Definite Definite England Hoxne (Roberts et al.
stratum E 1995), (Lewis et al.
2000), (Singer et
al. 1993), (Schreve
2000), (Wymer
1985)
OI 11 Definite Definite England Aldingbourne (Wymer 1999),
(Roe 1968)
OI'll Definite Definite England Swanscombe (Roberts et al.
Upper Gravel 1995), (Roe 1968)
OI'11 Definite Definite England Hoxne (Lewis et al. 2000),
stratum C (Schreve 2000),
(Singer et al. 1993)
OI'll Definite Definite England Beeches Pit  (Gowlett and
bed 7 Hallos 2000),
(Preece et al.
2000), (Preece et
al. 1991), (Roberts
et al. 1995)
OI'll Definite Definite England Clacton (Roberts et al.
Upper 1995), (Wymer
Freshwater  1985), (Roe 1968)
Bed
OI'l1 Definite Definite England Beeches Pit  (Roberts et al.
bed 3 1995), (Gowlett
and Hallos 2000),
(Preece et al.
2000), (Preece et
al. 1991)
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Ol 11 Definite Definite England Beeches Pit  (Roberts ef al.
bed 4 1995), (Preece et
al. 1991), (Gowlett
and Hallos 2000),
(Preece et al. 2000)
OI 11 Definite Definite England Hoxne bed 5 (Lewis et al. 2000),
(Schreve 2000),
(Singer et al. 1993)
OI'll Definite Definite England Hitchin (Ashton et al.
2000b), (Wymer
1999), (Roe 1968)
Ol 11 Definite Definite England Elvedenlag (Ashton et al.
gravel 2000a), (Wymer
1985), (Paterson
and Fagg 1940)
OI'11 Definite Definite England Elveden (Ashton et al.
brickearth 2000a), (Paterson
and Fagg 1940)
OI 11 Definite Definite England Hoxne bed 4 (Lewis et al. 2000),
(Schreve 2000),
(Singer et al. 1993)
Ol 11 Definite Definite France Saint-Acheul,
rue de Cagny
white sands
OI 11 Definite Definite France Mautort (Tuffreau 1976)
OI11 Definite Definite France Cagny- (Moigne 1988),
Cimetiere (Bourdier et al.
1974a), (Tuffreau
etal 1982)
OI'l1l Definite Definite France Cagny-la (Bourdier et al.
Garenne unit 1974a), (Lamotte
3/4 2001)
OI 11 Definite Definite France Saint-Acheul, (Tuffreau et al.
rue de Cagny 1982), (Commont
gravels 1908)
OI'll Definite Definite Germany  Karlich (Gaudzinski et al.
Seeufer 1998), (Gaudzinski
et al, 1996)
OI'll Definite Definite Germany  Bilzingsleben (Mania 1990),
II (Mania 1988)
OI'll Definite Definite Russian Treugol'naja (Ljubin and
Federation Cave 5v Bosinski 1995),
(Lioubine 2002),
(Hoffecker et al.
2003)
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Date  Probability Probability Country Site Name  Reference
Ol 11 Definite Definite Russian Treugol'naja (Ljubin and
Federation Cave 5b Bosinski 1995),
(Lioubine 2002),
(Hoffecker et al.
2003)
OI 11 Definite Probable = Germany  Bilzingsleben (Mania 1990)
I
OI 11 Probable France 1Tgue des (Bonifay 1996)
Rameaux

OI 11 Probable  Definite Albania Gajtan (Darlas 1995),
(Fistani 1993a),
(Fistani 1993b)

Ol 11 Probable  Definite Azerbaijan Azych layer (Ljubin and

VI Bosinski 1995),
(Lioubine 2002)
Ol 11 Probable  Definite Azerbaijan Azych layer (Ljubin and
\Y Bosinski 1995),
(Lioubine 2002)
OI'll Probable  Definite Denmark  Vejstrup Skv (Holm 1986)
Ol'11 Probable  Definite England Clacton (Roberts et al.
Lower 1995), (Wymer
Freshwater  1985), (Roe 1968)
Bed
OI'll Probable  Definite England Foxhall Road, (Wymer 1999),
Ipswich (Roe 1968),
(Wymer 1985)
Ol 11 Probable  Definite England Ridlands (Wymer 1999),
Farm (Roe 1968)

OI 11 Probable  Definite England Cuxton (Wymer 1999),
(Roe 1981)

Ol 11 Probable Definite England Sturry (White 1998),
(Bridgland et al.
1998b), (Wymer
1999), (Roe 1968)

OI'11 Probable  Definite England Mark's Tey  (Wymer 1999),
(Wymer 1985)

OI'11 Probable  Definite England Hanborough (Bridgland 1994),
(Roe 1968)

Ol 11 Probable Definite England Farnham (Wymer 1999),

terrace A (Roe 1981)

Ol 1l Probable  Definite England Wood Green (Bridgland and
Harding 1987),
(Wymer 1999),
(Roe 1968)

OI'll Probable  Definite England Bembridge  (Preece and

raised beach Scource 1987)

OI 1l Probable  Definite England Red Barns,  (Gamble and

Portchester ~ ApSimon 1986)
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Date  Probability Probability Country Site Name  Reference
OI11 Probable  Definite England Barton Cliffs (Bridgland 2001),
(Roe 1968)
OI 11 Probable  Definite England Biddenham  (Wymer 1999)
OI11 Probable  Definite England Devereux's  (Lewis 1998)
Pit,
Icklingham
OI'11 Probable  Definite England Orton (Davey 1991),
Longueville / (Wymer 1999)
Hicks
Brickyard
OI'll Probable  Definite France Toulinet (Monnier 1982)
OI 11 Probable  Definite France Teviec (Monnier 1982)
Ol 11 Probable  Definite France Port-Pignot  (Michel 1982)
Ol 11 Probable  Definite France Artenac (Tournepiche 1984)
Ol 11 Probable  Definite France Aldene | (Bonifay 1996),
(Renault-
Miskovsky 1995),
(Villa 1983),
(Lécolle 1982),
(Baissas 1972),
(Barral and Simone
1972)
OI 11 Probable  Definite France Cap Sizun (Monnier and
(Plouhinec) Molines 1993)
OI'11 Probable Definite France Grotte (Rigaud 1989)
Vaufrey
couche XII
OI11 Probable  Definite France Montfarville (Michel 1982)
OI 11 Probable  Definite France La Llabanere (Villa 1983), (de
Lumley et al.
1988), (Collina-
Girard 1978)
OI'11 Probable  Definite France Terra Amata (Renault-
Miskovsky 1995),
(Villa 1983), (de
Lumley 1975), (de
Lumley 1966)
Ol 11 Probable  Definite France La Micoque (Falgueres et al.
unit A/layer 1 1997), (Laville
1975), (Guichard
1976)
OI Il Probable  Definite France Montmaurin, (Villa 1983),
La Terrasse 2 (Girard 1976)
OI'll Probable  Definite France La Micoque (Falgueres et al.

unit C/layer 2 1997), (Guichard

1976)
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Date  Probability Probability Country Site Name  Reference
Ol 11 Probable  Definite France Lunel-Viel /  (Bonifay 1996),
Mas des (Bonifay 1991),
Caves (Villa 1983), (de
Lumley 1975),
(Bonifay 1976),
(Bonifay 1968)
Ol 11 Probable  Definite France Saint-Pierre- (Fosse 1982)
les-Elbeuf
Ol 11 Probable  Definite France Grotte (Geneste et al.
Vaufrey c.11- 1991)
13
Ol 11 Probable  Definite France Salouel (Tuffreau 1976)
OI'11 Probable  Definite France La Nauterie  (Bonifay 1996),
layer 11 (Prat and Thibault
1976)
Ol 11 Probable  Definite France Ailly-sur- (Tuffreau 1976),
Somme (Agache 1971)
Ol 11 Probable Definite France Saline (Michel 1982),
(Verron 1977)
Ol 11 Probable Definite France Montmaurin, (Villa 1983)
La Terrasse 1
Ol 11 Probable  Definite France Chasse Mitais (Michel 1982)
a Equeurdre-
ville
Ol 11 Probable  Definite France Saint- (Monnier 1988),
Colomban (Monnier and Le
Cloirec 1985)
Ol 11 Probable  Definite France Menez- (Monnier and
Dregan 1 Molines 1993),
(Hallegouet et al.
1992)
OI'11 Probable  Definite Georgia Tsona level 7 (Ljubin and
Bosinski 1995),
(Lioubine 2002)
OI11 Probable  Definite Georgia Kudaro Il (Ljubin and
level 6 Bosinski 1995),
(Lioubine 2002),
(Lubine et al. 1985)
Ol11 Probable  Definite Georgia Kudaro [I  (Ljubin and
level 7 Bosinski 1995),
(Lioubine 2002),
(Lubine et al. 1985)
OI 11 Probable  Definite Georgia Kudaro [ (Ljubin and
level 5b Bosinski 1995),
(Lioubine 2002),

(Lubine et al. 1985)
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Date

Probability Probability Country

Site Name

Reference

OI'll

Ol'l11

OI'll

OI'll

OI'll

OI'll
OI'l1l

OI'11

OI'l1

OI'l1

OI'll

OIll1

OI11

Probable

Probable

Probable

Probable

Probable

Probable
Probable

Probable

Probable

Probable

Probable

Probable

Probable

Definite

Definite

Definite

Definite

Definite

Definite
Definite

Definite

Definite

Definite

Definite

Definite

Definite

Georgia

Georgia

Germany
Germany
Germany

Germany
Germany

Hungary

Israel

Italy

[taly

Italy

Italy

Kudaro I
level 5v

Tsona level 6
Wangen
Memleben

Neumark sud

Reilingen
Schoningen

Vertesszollos

Tabun F and
G

Visogliano A

Bibbona

Venosa-
Loreto level
B

Fontana
Ranuccio

(Ljubin and
Bosinski 1995),
(Lioubine 2002),
(Lubine et al. 1985)
(Ljubin and
Bosinski 1995),
(Lioubine 2002)
(Mania 1995)
(Mania 1995),
(Mania 1984)
(Mania 1995),
(Mania 1984)
(Czarnetzki 1991)
(Thieme and Maier
1995)

(Valoch 1995),
(Kretzoi and Vertes
1965), (Kretzoi and
Dobosi 1990)
(Mercier et al.
1995), (Jelinek
1982), (Horwitz
and Tchernov
1989)

(Mussi 1995),
(Villa 2001),
(Abbazzi et al.
2000), (Milliken
1997), (Falguéres
2003), (Cattani et
al. 1991),
(Mallegni et al.
2002)

(Mussi 1995),
(Peretto 1995),
(Galiberti 1982),
(Piperno et al.
1984)

(Mussi 1995),
(Milliken 1997)

(Mussi 1995),
(Biddittu et al.
1979), (Segre and
Ascenzi 1984)
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Date  Probability Probability Country Site Name Reference
OI'll Probable  Definite Italy Ceprano (Ascenzi et al.
1996), (Ascenzi
and Segre 1997),
(Piperno et al.
1984)
OI'll Probable  Definite [taly Collinaia (Mussi 1995),
(Sarti and Stoduti
1982)
OI'l1l Probable  Definite Italy Marina di (Piperno et al.
Camerota 1984)
OI11 Probable  Definite Moldavia  Pogreby (Praslov 1995),
(Anisssutkine
1987)
Ol 11 Probable Definite Moldavia  Dubossary (Praslov 1995),
(Anisssutkine
1987)
OI'11 Probable  Definite Russian Treugol'naja  (Ljubin and
Federation Cave Sa Bosinski 1995),
(Lioubine 2002),
(Hoffecker et al.
2003)
OI'll Probable  Definite Spain Atapuerca (Carbonell et al.
TDI10 1995b), (Lopez
Antonanzas and
Cuenca Bescos
2002)
OI'll Probable  Definite Spain Atapuerca (Carbonell et al.
TDI11 1995b), (Lopez
Antonanzas and
Cuenca Bescos
2002)
OI'l1 Probable  Definite Spain Simade los (Arsuaga et al.
Huesos 1999), (Bischoff et
al. 2003), (Bischoff
et al. 1997),
(Garcia et al. 1997)
OI'll Probable  Definite Spain Majarroma-  (Giles Pacheco et
que al. 1996)
Ol11 Probable  Definite Spain Bolomor (Raposo and

Santonja 1995),
(Fernandez Peris et
al. 1997)
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Date
Probability Probability Country

Site Name Reference

OI'll

OI'l1

OI'll

OI'll
OlI'll

OI'll
Ol'11

Probable  Definite Spain

Probable  Definite Turkey

Probable Definite Ukraine

Probable
Probable

Probable
Probable

Germany
Holland

Probable
Probable

Probable
Probable

Poland
Russia

Pinedo (Raposo and
Santonja 1995),
(Santonja and Villa
1990), (Giles
Pacheco and Pérez
1987), (Santonja
1996), (Moloney
1996), (Querol and
Santonja 1979),
(Querol 1984)
(Otte et al. 1998b),
(Yalginkaya et al.
1992)
Korolevo VI (Valoch 1995),
(Gladilin 1989),
(Carbonell et al.
1995b), (Valoch
1996b),
(Adamenko and
Gladiline 1989)
Kochstedt (Mania 1995)
Kwintelooijen (Peeters ef al.
1988a)
Trzebnica (Valoch 1995)
Chrjasci level (Praslov 1995)
24

Karain
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Appendix Three: The Upper Palaeolithic sites.

Date Aurignacian Country Site Name Reference
Probability
>40 Definite Bosnia Luscic
>40 Definite Croatia Sandalja Il f[-5- (Allsworth-Jones 1986)
5.5m]
>40 Definite Croatia Sandalja [IIl] e [- (Allsworth-Jones 1986)
4.5-5m]
>40 Definite France Roche a Pierrot  (Lévéque and
[St.-Cesaire] 6  Vandermeersch 1980)
[Ejo sup.] (Leroi-Gourhan 1984)
(Lévéque et al. 1993)
(Lévéque and Miskovsky
1983)
>40 Definite France La Salpetriere Radiocarbon 18: 81 (Lyon
[Remoulins] 30 E datelist 6). (Escalon de
Fonton 1966) (Bazile
1984)
>40 Definite France La Ferrassie Els  (Djindjian 1986) (Delporte
1984) (Peyrony 1934)
>40 Definite France Solutre [O/A] 6 Radiocarbon 15: 520
[sondage B] (Lyon datelist 4)
>40 Definite France La Ferrassie F (Djindjian 1986) (Delporte
1984) (Peyrony 1934)
>40 Definite France Canecaude | (Sacchi 1976) Radiocarbon
[Villardonel] 3 24(3): 323.
>40 Definite France Abri Pataud 6 OxA datelist 5 (1987)
(Movius 1975) (Rigaud
1991)
>40 Definite France Le Flageolet | (Rigaud 1976)
[Bezenac] X1
>40 Definite France La Salpetriere ~ Radiocarbon 18: 81 (Lyon
[Remoulins] 30  datelist 6). (Escalon de
M Fonton 1966) (Bazile
1984)
>40 Definite France La Ferrassie [Els] (Djindjian 1986) (Delporte
Gl 1984) (Peyrony 1934)
>40 Definite France LaFerrassie F  (Djindjian 1986) (Delporte
(Peyrony 1934) 1984) (Peyrony 1934)
>40 Definite France La Ferrassie K5 (Djindjian 1986) (Delporte
1984)
>40 Definite Germany  Paderborn (Allsworth-Jones 1986)
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Date Aurignacian Country Site Name Reference
Probability
>40 Definite Moldavia  Climautsy II [in (Cohen and Stepanchuk
Lower Climautsi  1999)
village, near
mouth of one of
the dextral bank
Dniestr
tributaries]
>40 Definite Portugal Lapa da Rainha 5 (Zilhdo 1997)
>40 Definite Romania  Ceahlau-Cetatica Paul Pettitt database
I (Honea 1986) (Chirica
1986)
>4(0 Definite Romania  Ceahlau-Cetatica Paul Pettitt database
11 (Honea 1986)
>40 Definite Russia Berdyzh 1 OxA datelist 5 (1987)
(Soffer 1985)
>40 Definite Spain Labeko Koba V
>40 Definite Spain L'Arbreda -4.85- (Canal i Roquet and
4.95m [Level G] Carbonell i Roura 1989b)
(Canal i Roquet and
Carbonell i Roura 1989e¢)
(Bischoff et al. 1989)
(Soler i Masferrer and
Maroto i Genover 1987)
(Maroto et al. 1996)
>40 Definite Spain Nerja basal (Straus 1996)
>40 Definite Spain Labeko Koba IV
>40 Definite U.K. Tornewton Cave OxA datelist 22 (1996)
>40 Definite Ukraine Sagiadak I c.1 Paul datelist (Cohen and
[1st loess] Stepanchuk 1999)
>40 Probable  Austria Alberndorf {in  (Svoboda et al. 1996)
der Riedmark]
>40 Probable  Austria Horn (Svoboda et al. 1996)
(Raberstrasse)
>40 Probable  Austria Langmannersdorf (Allsworth-Jones 1986)
A (Svoboda et al. 1996)
(Hahn 1977) (Hahn 1970)
>40 Probable  Belgium  Trou Magrite 3  (Otte and Straus 1995)
>40 Probable  Belgium Trou Magrite 2 (Otte and Straus 1995)
>40 Probable  France Solutre [O/A] Radiocarbon 5: 64 (763)
"sondage C"
>40 Probable  Spain Rascano Cave 7 Radiocarbon 24: 251
(British Museum datelist
14).
>40 Probable  Spain LaRiera1[26] Radiocarbon 27: 444

(Lyon datelist 10).
)(Straus and Clark 1986)
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Date Aurignacian Country Site Name Reference
Probability
>40 Probable  Spain La Riera 1 [26] Radiocarbon 27: 444
(Lyon datelist 10) (Straus
and Clark 1986)
>40 Probable  Spain La Riera 1 [26] Radiocarbon 27: 444
(Lyon datelist 10) (Straus
and Clark 1986)
>40 Probable  Spain LaRieral[26] British Museum datelist 15
(Straus and Clark 1986)
>40 Probable UK. Pin Hole Cave  OxA datelist 9 (1989)
within blade (Jacobi er al. 1998)
distribution
>40 Probable  U.K. Paviland Cave  (Aldhouse-Green and
[Goat's Hole] Pettitt 1998) (Swainston
occupation 2000) (Turner 2000a)
horizon
>40 Probable = Ukraine Sagaidak I Paul Pettitt database
(Cohen and Stepanchuk
1999)
>40 Unlikely  Belgium  Goyet (Toussaint et al. 1998)
(Allsworth-Jones 1986)
>40 Unlikely  France Gr des Fieux (Champagne et al. 1990)
[Miers]
>40 Unlikely  France Pompertuzat
loess I
>40 Unlikely Switzerland Schnurenloch GrN datelist 10: 55.
(Jequier 1975)
>40 Unlikely UK. Ogof-yr-Ichen,  (Stuart 1982)
Caldey island
>4( Unlikely U.K. Robin Hood's OxA datelist 3 (1986)
Cave LSB: hearth
C3 top
>40 Unlikely U.K. Picken's Hole, (Tratman 1964) (Stuart
Layer 3 1982)
>40 France Igue de Radiocarbon 27: 397
Barriere[s] (Lyon datelist 10)
>40 Romania  Climautsy I 1]
>40 Romania  Climautsy I 11
>40 Definite Austria Willendorf 11 GrN datelist 6: 97.
2?/D1 mid. (Haesaerts et al. 1996)
(Hahn 1977) (Broglio and
Laplace 1966)
>40 Definite Austria Willendorf 11 GrN datelist 6: 97.

2/D1 up.

(Haesaerts et al. 1996)
(Hahn 1977) (Broglio and
Laplace 1966)
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Date Aurignacian Country Site Name Reference
Probability
>40 Definite Austria Willendorf 11 GrN datelist 6: 97.
4/C4 (Haesaerts et al. 1996)
(Hahn 1977) (Broglio and
Laplace 1966)
>40 Definite Austria Krems- (Hahn 1977) (Broglio and
Hundssteig Laplace 1966), (Strobl and
brown layer Obermaier 1909)
(Allsworth-Jones 1986)
(Hahn 1970)
>4() Definite Austria Willendorf 11 (Haesaerts ef al. 1996)
3/C8 (Hahn 1977) (Broglio and
Laplace 1966)
>40 Definite Belgium Trou AI'Wesse  (Otte et al. 1998a)
L6/Ch15/F480/-
543-647cm
>40 Definite Bulgaria Temnata Cave  (Kozlowski ef al. 1982)
TD-1/4C (Ginter et al. 1996)
(Marambat 1992)
(Guadelli and Delpech
1992) (Drobniewicz et al.
1992)
>40 Definite Bulgaria Temnata Cave  (Ginter et al. 1996)
TD-V/4B (Marambat 1992),
(Guadelli and Delpech
1992)
>40 Definite Bulgaria Bacho Kiro 11 OxA datelist 18 (1994)
(Kozlowski 1982)
>40 Definite Bulgaria Temnata Cave  (Ginter et al. 1996)
TD-1/4B (Marambat 1992)
(Guadelli and Delpech
1992) (Drobniewicz et al.
1992)
>40 Definite Bulgaria Temnata Cave  (Kozlowski et al. 1982)
TD-1/4A (Ginter et al. 1996)
(Marambat 1992)
(Guadelli and Delpech
1992) (Drobniewicz et al.
1992)
>40 Definite Bulgaria ~ Temnata Cave  (Ginter et al. 1996)
TD-V/4A (Marambat 1992)
(Guadelli and Delpech
1992)
>40 Definite Bulgaria  Bacho Kiro 6b  OxA datelist 18 (1994)
(Kozlowski 1982)
>40 Definite Croatia Velika Pecina 2 I GrN datelist 10: 60.

(Karavanic 1995)
(Karavanic 2000)

591



Date Aurignacian Country Site Name Reference
Probability
>40 Definite Czech Pod Hradem GrN datelist 6: 102.
Cave A 8 (Valoch 1996a)
(Allsworth-Jones 1986)
>40 Definite Czech Stranska-skala  (Valoch 1996a) (Svoboda
I11b 4 et al. 1996) (Allsworth-
Jones 1986)
>40 Definite France Roc de Combe  OxA datelist 10 (1990)
[Nadaillac] 7b  (Bordes and Labrot 1967)
(Demars 1990) (Pelegrin
1995) (Lévéque and
Miskovsky 1983) (Delpech
1972)
>40 Definite France Abri Caminade  (Zilhao and d'Errico 1999)
[Caneda] G (de Sonneville-Bordes and
Mortureux 1955) (de
Sonneville-Bordes 1970)
(Lévéque and Miskovsky
1983) (Paquereau 1970)
>40 Definite France Esquicho- (Bazile 1976) (Bazile
Grapaou SLC1A 1984)
>40 Definite France Roc de Combe  OxA datelist 10 (1990)
[Nadaillac] 7c (Bordes and Labrot 1967)
(Demars 1990) (Pelegrin
1995) (Lévéque and
Miskovsky 1983) (Delpech
1972)
>40 Definite France A. Combe (Mellars 1999)
Sauniere [Sarliac-
sur-1'lsle]
>40 Definite France Roche a Pierrot  (Lévéque and
[St.-Cesaire] 6  Vandermeersch 1980)
[Ejo sup.] (Leroi-Gourhan 1984)
(Lévéque et al. 1993)
(Lévéque and Miskovsky
1983)
>40 Definite France Abri Caminade  (Zilhao and d'Errico 1999)
[Caneda] D21 (de Sonneville-Bordes and
Mortureux 1955) (de
Sonneville-Bordes 1970)
(Lévéque and Miskovsky
1983) (Paquereau 1970)
>40 Definite France Abri Pataud ??  (Movius 1975)
>40 Definite France Abri Pataud 14  (Movius 1975)
>40 Definite France Esquicho- (Bazile 1976) (Bazile
Grapaou SLC 1B 1984)
>40 Definite France Abri Pataud 12 (Movius 1975)
>40 Definite France Le Flageolet | (Zilhao and d'Errico 1999)
[Bezenac] XI (Rigaud 1976)
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Probability
>40 Definite France Abri Pataud 7 (Movius 1975)
>40 Definite France Abri Caminade  (Zilhao and d'Errico 1999)
[Caneda] F (de Sonneville-Bordes and
Mortureux 1955) (de
Sonneville-Bordes 1970)
(Lévéque and Miskovsky
1983) (Paquereau 1970)
>40 Definite France La Ferrassie K6 (Djindjian 1986) (Delporte
1984)
>40 Definite France Isturitz [Isturits] (Zilhao and d'Errico 1999)
U27, 4d (Lévéque and Miskovsky
1983)
>40 Definite France Grotte du Renne, (Bailloud 1953) (Lévéque
Arcy-sur-Cure  and Miskovsky 1983)
VII (Leroi-Gourhan 1976)
(Leroi-Gourhan and Leroi-
Gourhan 1964)
>40 Definite France A. Castanet (Zilhao and d'Errico 1999)
(Peyrony 1935) (Peyrony 1935)
>40 Definite France Isturitz [Isturits] (Zilhao and d'Errico 1999)
V1 26 (Lévéque and Miskovsky
1983)
>40 Definite Germany  Wildscheuer IIL  OxA datelist 26 (1998)
(Hahn 1970) (Hahn 1977)
>40 Definite Germany  Lommersum II c- (Hahn 1989)
4
>40 Definite Germany  Lommersum 1l c- (Hahn 1989)
1
>40 Definite Germany  Das (Hahn 1988) (Hahn 1989)
Geissenklosterle (Miinzel et al. 1994)
II1a [sq.66] (Conard and Bolus 2003)
>40 Definite Germany  Das (Hahn 1988) (Miinzel et al.
Geissenklosterle 1994)
11
>40 Definite Germany  Das (Hahn 1988) (Hahn 1989)
Geissenklosterle (Miinzel et al. 1994)
IT a [sq.33]
>40 Definite Germany  Das (Hahn 1988) (Miinzel et al.
Geissenklosterle 1994) (Conard and Bolus
I11 2003)
>40 Definite Germany  Das (Hahn 1988) (Hahn 1989)
Geissenklosterle (Miinzel et al. 1994)
I b [sq.34]
>40 Definite Germany  Hahnofersand (Allsworth-Jones 1986)
>40 Definite Hungary  Pesko cave GrN datelist 10: 63.
lowest layer clay (Allsworth-Jones 1986)
>40 Definite Hungary Istallosko cave 9 (Vértes 1955) (Delporte

[base]

1957)
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Probability
>40 Definite Hungary  Istallosko cave 9 (Vértes 1955), (Delporte
1957)
>40 Definite Hungary  Istallosko cave 9 GrN datelist 10: 63.
[top] (Vértes 1955) (Delporte
1957)
>40 Definite [taly Gr. di Paina 9 (Mussi 1992) (Bartolomei
et al. 1983)
40-36.5 Definite Italy Abri Fumane A2 (Bartolomei et al. 1992)
(outer)
40-36.5 Definite Italy Abri Fumane A2 (Bartolomei ef al. 1992)
(inner)
40-36.5 Definite Italy Riparo Mochi G OxA datelist 18 (1994)
40-36.5 Definite [taly Gr. Paglicci
24B2-1
40-36.5 Definite Poland Spadzista St. A (Kozlowski 2000)
[humic soil,
stillfried B]
40-36.5 Definite Russia Kostienki I (Soffer 1989) (Hahn 1977)
cultural layer 3
40-36.5 Definite Spain La Vina XIII OxA datelist 24: 457.
[lower]
40-36.5 Definite Spain L'Arbreda (Canal i Roquet and
B1*[Level H?]  Carbonell i Roura 1989b)
(Bischoff et al. 1989),
(Soler i Masferrer and
Maroto i Genover 1987),
(Maroto et al. 1996)
40-36.5 Definite Spain Arenillas 1
40-36.5 Definite Spain Abric Romani 2 (Canal i Roquet and
Carbonell i Roura 1989a)
(Bischoff et al. 1994),
(Maroto et al. 1996)
40-36.5 Definite Spain La Guelga lower
black level [cave
interior]
40-36.5 Definite Spain Reclau Viver T  (Canal i Roquet and
I Carbonell i Roura 1989d)
40-36.5 Definite Spain Mollet Cave 0.6- OxA datelist 18 (1994)
0.8m (Canal i Roquet and
Carbonell i Roura 1989c¢)
(Maroto et al. 1996)
40-36.5 Definite Spain Castillo 18B2 (Cabrera Valdes and

[upper]

Bischoff 1989) (Cabrera-
Valdés et al. 1996)
(Cabrera Valdés 1984)
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Probability
40-36.5 Definite Spain Castillo 18B1 (Cabrera Valdes and
[upper] Bischoff 1989) (Cabrera-
Valdés et al. 1996)
(Cabrera Valdés 1984)
40-36.5 Definite Spain Castillo 18B2 OxA datelist 18 (1994)
[base] (Cabrera Valdes and
Bischoff 1989) (Cabrera-
Valdés et al. 1996)
(Cabrera Valdés 1984)
40-36.5 Definite Spain Castillo 18C (Cabrera Valdes and
Bischoff 1989) (Cabrera-
Valdés ef al. 1996)
(Cabrera Valdés 1984)
40-36.5 Definite Spain Castillo 18B2 OxA datelist 18 (1994)
(Cabrera Valdes and
Bischoff 1989) (Cabrera-
Valdés ef al. 1996)
(Cabrera Valdés 1984)
40-36.5 Definite UK. Tornewton Cave OxA datelist 22 (1996)
40-36.5 Definite U.K. Kent's Cavern (Campbell 1977)
cave earth A2 (Aldhouse-Green and
Pettitt 1998)
40-36.5 Probable  Belgium Trou Magrite 2 (Otte and Straus 1995)
base
40-36.5 Probable  Belgium Trou Magrite 3 (Otte and Straus 1995)
mid
40-36.5 Probable  Russia Kostienki XVII  (Anikovich 1992) (Soffer
[Spitsyn site] 2 1989)
40-36.5 Probable  Slovenia  Divje Babe 2 (Karavanic 2000)
40-36.5 Probable  Spain Cova Beneito (Iturbe and Cortell 1987)
upper [VIII] (Villaverde et al. 1998)
40-36.5 Probable  Spain Cueva de el (Bernaldo de Quiros Pers.
Pendo VIII Comm.) (Gonzalez
Echegaray 1980)
40-36.5 Probable  Spain Cueva de el (Bernaldo de Quiros pers.
Pendo Vllla/b Comm.) (Gonzalez
Echegaray 1980)
40-36.5 Probable  Turkey Ucagizli Magara (Kuhn et al. 1999) (Kuhn
H et al. 2001) (Minzoni-
Déroche 1992)
40-36.5 Probable  U.K. Bench Quarry OxA datelist 9 (1989)
"Tunnel" cavern (Aldhouse-Green and
Pettitt 1998)
40-36.5 Probable  U.K. King Arthur's (Taylor 1928) OxA datelist
Cave mammoth 9 (1989)
layer
40-36.5 Probable UK. Pin Hole Cave  OxA datelist 9 (1989)

(Jacobi et al. 1998)
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Date Aurignacian Country Site Name Reference

Probability
40-36.5 Probable U.K. Robin Hood's OxA datelist 22 (1996)
Cave
40-36.5 Probable UK. Pin Hole Cave  OxA datelist 9 (1989)
within blade (Jacobi ef al. 1998)
distribution
40-36.5 Probable U.K. Kent's Cavern OxA datelist 22 (1996)
(Aldhouse-Green and
Pettitt 1998)
40-36.5 Probable U.K. Paviland Cave = OxA datelist 3 (1986)
[Goat's Hole] (Swainston 2000) (Turner

2000a)
40-36.5 Unlikely  Austria Salzofenhohle  GrN datelist 3.
40-36.5 Unlikely = Austria Salzofenhohle (Allsworth-Jones 1986)
phosphate-earth  GrN datelist 7: 118 (1967]
40-36.5 Unlikely = France Perte de Bramarie Radiocarbon 21: 417

[Caniac du (Lyon datelist 8)
Causse]
40-36.5 Unlikely  Italy Gr. dei Moscerini (Kuhn 1995)
40-36.5 Unlikely Italy Gr. Guattari (Kuhn 1995)
40-36.5 Unlikely UK. Hyaena Den OxA datelist 22 (1996)
40-36.5 Unlikely U.K. Pin Hole Cave 68 (Jacobi et al. 1998)
40-36.5 Unlikely UK. Pin Hole Cave 69 (Jacobi et al. 1998)
40-36.5 Unlikely UK. Hyaena Den [OxA datelist 22 (1996)
(Tratman et al. 1971)
40-36.5 Unlikely U.K. Pin Hole Cave 50 (Jacobi et al. 1998)
40-36.5 Unlikely U.K. Pin Hole Cave 48 (Jacobi ef al. 1998)
40-36.5 Unlikely U.K. Pin Hole Cave 37 (Jacobi et al. 1998)
40-36.5 Unlikely U.K. Soldier's Hole OxA datelist 12 (1991)
spit 16 (Aldhouse-Green and
Pettitt 1998)
40-36.5 Unlikely U.K. Soldier's Hole OxA datelist 12 (1991)
spit 20 (Aldhouse-Green and
Pettitt 1998)
40-36.5 Unlikely UK. King Arthur's (Taylor 1928) OxA datelist
Cave red clay 9 (1989)
40-36.5 Unlikely U.K. Picken's Hole, Radiocarbon, 21: 340
Layer 3 (British Museum datelist
11) (Tratman 1964) (Stuart
1982)

40-36.5 Definite Belgium  Gr. du Haleux

40-36.5 Definite Belgium Trou Walou C6  (Draily 1998)

40-36.5 Definite Bosnia Luscic

40-36.5 Definite Croatia Sandalja II f[-5- (Allsworth-Jones 1986)
5.5m]

40-36.5 Definite Croatia Velika Pecina 2 g (Karavanic 1995)

40-36.5 Definite Croatia Sandalja [IlI] e [- (Allsworth-Jones 1986)
4.5-5m]
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Date Aurignacian Country Site Name Reference
Probability
40-36.5 Definite France Roche a Pierrot  (Lévéque and
[St.-Cesaire] 6  Vandermeersch 1980)
[Ejo sup.] (Leroi-Gourhan 1984)
(Lévéque et al. 1993)
(Lévéque and Miskovsky
1983)
40-36.5 Definite France La Ferrassie [Els] (Djindjian 1986) (Delporte
GO 1984) (Peyrony 1934)
40-36.5 Definite France La Ferrassie [Els] (Djindjian 1986) (Delporte
Gl 1984) (Peyrony 1934)
40-36.5 Definite France La Ferrassie F (Djindjian 1986) (Delporte
1984) (Peyrony 1934)
40-36.5 Definite France La Ferrassie [2  (Djindjian 1986) (Delporte
1984) (Peyrony 1934)
40-36.5 Definite France Abri du Facteur  (Delporte 1968) (Leroi-
21G Gourhan 1968)
40-36.5 Definite France La Ferrassie K3b (Djindjian 1986) (Delporte
1984) (Peyrony 1934)
40-36.5 Definite France La Salpetriere Radiocarbon 18: 81 (Lyon
[Remoulins] 30  datelist 6). (Escalon de
M Fonton 1966) (Bazile
1984)
40-36.5 Definite France Le Flageolet I Radiocarbon 27: 445
[Bezenac] VIII/1 (Lyon datelist 10). (Rigaud
1976)
40-36.5 Definite France Le Flageolet | Radiocarbon 27: 445
[Bezenac] VIII/2 (Lyon datelist 10). (Rigaud
1976)
40-36.5 Definite France Le Flageolet | Radiocarbon 27: 445
[Bezenac] IX (Lyon datelist 10). (Rigaud
1976)
40-36.5 Definite France Fontenioux [St  Radiocarbon 27: 446
Pierre de Maille] (Lyon datelist 10).
(Perpere 1973)
40-36.5 Definite France Roc de Radiocarbon 27: 442.
Marcamps
[Prignac-et-
Marcamps]
8M30-N30
40-36.5 Definite France La Ferrassie Els  (Djindjian 1986) (Delporte
1984) (Peyrony 1934)
40-36.5 Definite France Abri Pataud 6 OxA datelist 5 (1987)
(Movius 1975)
40-36.5 Definite France Canecaude | Radiocarbon 24(3): 323.
[Villardonel}] 4  (Sacchi 1976)
40-36.5 Definite France Canecaude | Radiocarbon 24(3): 323.

[Villardonel] 3

(Sacchi 1976)
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Date Aurignacian Country Site Name Reference
Probability
40-36.5 Definite France Gr de Hyenes, (Buisson 1993) (Patou-
Brassempouy Mathis and Boukhima
level 2E [square 1993) (Bon 1993)
BA12]
40-36.5 Definite Germany  Das (Hahn 1988) (Hahn 1989)
Geissenklosterle (Miinzel ef al. 1994)
[1I (Conard and Bolus 2003)
40-36.5 Definite Germany  Das (Hahn 1988) (Hahn 1989)
Geissenklosterle (Miinzel ef al. 1994)
II
40-36.5 Definite Germany  Paderborn (Allsworth-Jones 1986)
40-36.5 Definite Italy Gr Barbara Paul Pettitt database
(Mussi 1992)
40-36.5 Definite Moldavia  Climautsy Il [in (Cohen and Stepanchuk
Lower Climautsi 1999)
village, near
mouth of one of
the dextral bank
Dniestr
tributaries]
40-36.5 Definite Romania  Mitoc Malul (Honea 1986), (Chirica
Galben 8b [- 1986)
7.95m] [sq. C5]
40-36.5 Definite Romania  Ceahlau-Cetatica Paul Pettitt database.
11 (Honea 1986) (Allsworth-
Jones 1986)
40-36.5 Definite Romania  Mitoc Malul (Honea 1986) (Chirica
Galben 9b [-7-9- 1986)
8.0] [sq. H7]
40-36.5 Definite Romania  Mitoc Malul (Honea 1986) (Chirica
Galben 10b [- 1986)
9.35m] [sq. A7]
40-36.5 Definite Romania  Ceahlau-Cetatica (Honea 1986) (Chirica
I 1986)
40-36.5 Definite Russia Jabrud I 6 GrN datelist 10: 49
40-36.5 Definite Russia Siuren I Ga
40-36.5 Definite Russia Buran-Kaya Il  OxA datelist 21 (1996)
40-36.5 Definite Russia Kostienki [ (Soffer 1989) (Hahn 1977)
cultural layer 3
40-36.5 Definite Russia Kostienki VIII  (Anikovich 1992) (Soffer
[Tel'manskaya  1989)
site]
40-36.5 Definite Spain L'Arbreda -4.85- (Canal i Roquet and

4.95m [Level G]

Carbonell i Roura 1989b)
(Bischoff et al. 1989)
(Soler i Masferrer and
Maroto i Genover 1987)
(Maroto et al. 1996)
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Date Aurignacian Country Site Name Reference
Probability
40-36.5 Definite Spain L'Arbreda -5.05- (Canal i Roquet and
5.4m [Level H?] Carbonell i Roura 1989b)
(Bischoff ef al. 1989)
(Soler i Masferrer and
Maroto i Genover 1987)
(Maroto et al. 1996)
40-36.5 Definite Spain Cueva Morin 7 (Gonzalez Echegaray and
Freeman 1978) (Bernaldo
de Quiros and Moure-
Romanillo 1978)

40-36.5 Definite Spain Labeko Koba VII
(base)

40-36.5 Definite Spain Labeko Koba V

40-36.5 Definite Spain Castillo 18C (Cabrera-Valdés et al.

1996) (Cabrera Valdes and
Bischoff 1989) (Cabrera
Valdés 1984)

40-36.5 Definite U.K. Tornewton Cave OxA datelist 22 (1996)

40-36.5 Probable  Austria Alberndorf [in  (Svoboda ef al. 1996)
der Riedmark]

40-36.5 Probable  Austria Horn (Svoboda et al. 1996)
(Raberstrasse)

40-36.5 Probable  Belgium Trou du Renard  (Allsworth-Jones 1986)

(Otte 1994)

40-36.5 Probable  Belgium  Trou Magrite 3  (Otte and Straus 1995)

40-36.5 Probable  Belgium Trou Magrite 2 (Otte and Straus 1995)

40-36.5 Probable  Belgium  Trou Magrite 2  (Otte and Straus 1995)
base

40-36.5 Probable  France Solutre [O/A] Radiocarbon 5: 64 (763)
"sondage C"

40-36.5 Probable  France Gr. du Castellas
[Dourgne]

Radiocarbon
25(1): 73 (Lyon
datelist 9).

40-36.5 Probable  Gibraltar ~ Gorham's Cave (Barton et al. 1999)
context 7 [?=D], (Waechter 1951)
combustion zone

40-36.5 Probable  Portugal Caldeirao Cave
Jb

40-36.5 Probable Spain Rascano Cave 7 Radiocarbon, 24: 251

(British Museum datelist
14)

40-36.5 Probable  Spain Cova Beneito (Villaverde et al. 1998)
upper [VIII] (Iturbe and Cortell 1987)

40-36.5 Probable U.K. Pin Hole Cave  OxA datelist 7 (1988)
within blade (Jacobi et al. 1998)

distribution
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Date Aurignacian Country Site Name Reference
Probability
40-36.5 Probable U.K. Bench Quarry OxA datelist 22 (1996)
"Tunnel" cavern (Aldhouse-Green and
Pettitt 1998)
40-36.5 Probable UK. Paviland Cave  OxA datelist 3 (1986)
[Goat's Hole] (Turner 2000a) (Swainston
2000)
40-36.5 Probable  U.K. Paviland Cave = OxA datelist 3 (1986)
[Goat's Hole] (Turner 2000a) (Swainston
occupation 2000)
horizon
40-36.5 Probable  Ukraine Sagaidak I (Cohen and Stepanchuk
1999)
40-36.5 Probable  Ukraine Korpach 4 (Anikovich 1992) (Cohen
and Stepanchuk 1999)
40-36.5 Unlikely = Belgium Goyet (Toussaint et al. 1998)
(Allsworth-Jones 1986)
40-36.5 Unlikely  Czech Predmosti (Svoboda et al. 1994)
(Svoboda et al. 1996)
40-36.5 Unlikely  France Gr des Fieux (Champagne et al. 1990)
[Miers]
40-36.5 Unlikely France Gr de la Mere Radiocarbon 25(1): 118.
Clochette (Desbrosse 1978)
(Desbrosse 1985)
40-36.5 Unlikely U.K. Soldier's Hole OxA datelist 12 (1991)
spit 8 (Aldhouse-Green and
Pettitt 1998)
40-36.5 Unlikely UK. Ogof-yr-Ichen,  (Stuart 1982)
Caldey island
40-36.5 Unlikely UK. Picken's Hole, (Tratman 1964) (Stuart
Layer 3 1982)
40-36.5 Unlikely = Ukraine Anetovka Il Paul Pettitt database.
(Cohen and Stepanchuk
1999)
40-36.5 France Igue de Radiocarbon 27: 397
Barriere[s] (Lyon datelist 10)
40-36.5 Romania  Climautsy II I
40-36.5 Definite Austria Willendorf 11 GrN datelist 6: 97.
4/C4 (Haesaerts ef al. 1996)
(Hahn 1977) (Broglio and
Laplace 1966)
40-36.5 Definite Belgium Trou Walou C6C (Draily 1998)
36.5-33 Definite Belgium  Trou Walou C6  (Draily 1998)
36.5-33 Definite Belgium  Gr. du Haleux
[Sprimont]
36.5-33 Definite Belgium Trou Al'Wesse ? (Otte et al. 1998a)
36.5-33 Definite Bosnia Luscic
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Date Aurignacian Country Site Name Reference
Probability
36.5-33 Definite Bulgaria  Temnata Cave  (Kozlowski et al. 1982)
TD-1/4A (Ginter et al. 1996)
(Marambat 1992)
(Guadelli and Delpech
1992) (Drobniewicz et al.
1992)
36.5-33 Definite Bulgaria Temnata Cave  (Kozlowski ef al. 1982)
TD-1/4C (Ginter et al. 1996)
(Marambat 1992)
(Guadelli and Delpech
1992) (Drobniewicz ef al.
1992)
36.5-33 Definite Bulgaria  Temnata Cave  (Kozlowski er al. 1982)
TD-1/4B (Ginter et al. 1996)
(Marambat 1992)
(Guadelli and Delpech
1992) (Drobniewicz et al.
1992)
36.5-33 Definite Bulgaria  Bacho Kiro 6a/7 Radiocarbon 20: 51 (Lyon
datelist 7) (Kozlowski
1982)
36.5-33 Definite Croatia Sandaljall g
36.5-33 Definite Croatia Velika Pecina 2 g (Karavanic 1995)
36.5-33 Definite Croatia Sandalja Il f[-5- (Allsworth-Jones 1986)
5.5m]
36.5-33 Definite Czech Stranska-skala  (Valoch 1996a) (Svoboda
IIb 4 et al. 1996) (Allsworth-
Jones 1986)
36.5-33 Definite Czech Pod Hradem (Valoch 1996a)
Cave A 8 (Allsworth-Jones 1986)
36.5-33 Definite France Canecaude 1 (Sacchi 1976) Radiocarbon
[Villardonel] 4  24(3): 323.
36.5-33 Definite France La Ferrassie 12 (Djindjian 1986) (Delporte
1984) (Peyrony 1934)
36.5-33 Definite France Gr de Hyenes, (Buisson 1993) (Patou-
Brassempouy 2b Mathis and Boukhima
[square BD4/5/6] 1993) (Bon 1993)
36.5-33 Definite France Le Flageolet I (Rigaud 1976)
[Bezenac] VIII/2
36.5-33 Definite France Abri Pataud 6 OxA datelist 5 (1987)
(Movius 1975)
36.5-33 Definite France Le Flageolet | (Mellars et al. 1987)

[Bezenac] VIII/1

(Rigaud 1976)

601



Date Aurignacian Country Site Name Reference
Probability
36.5-33 Definite France Roche a Pierrot  (Lévéque and
[St.-Cesaire] 6  Vandermeersch 1980)
[Ejo sup.] (Leroi-Gourhan 1984)
(Lévéque et al. 1993)
(Lévéque and Miskovsky
1983)
36.5-33 Definite France Roc de Radiocarbon 27: 442.
Marcamps
[Prignac-et-
Marcamps]
8M30-N30
36.5-33 Definite France Le Flageolet | Radiocarbon 27: 445
[Bezenac] IX (Lyon datelist 10) (Rigaud
1976)
36.5-33 Definite France Brassempouy (Buisson 1993)
[Grande Galerie
2] 2f sup. [square
Q5]
36.5-33 Definite France La Salpetriere ~ Radiocarbon 18: 81 (Lyon
[Remoulins] 30  datelist 6). (Escalon de
M Fonton 1966) (Bazile
1984)
36.5-33 Definite France Esquicho- (Bazile 1976) (Bazile
Grapaou SLC1A 1984)
36.5-33 Definite France La Ferrassie I (Djindjian 1986) (Delporte
1984) (Peyrony 1934)
36.5-33 Definite France La Ferrassie K3d (Djindjian 1986) (Delporte
1984) (Peyrony 1934)
36.5-33 Definite France La Ferrassie [Els] (Djindjian 1986) (Delporte
GO 1984) (Peyrony 1934)
36.5-33 Definite France Gr de Hyenes,  (Buisson 1993) (Bon 1993)
Brassempouy (Patou-Mathis and--
level 2DD Boukhima 1993)
[square BD4]
36.5-33 Definite France La Ferrassie Gl  (Mellars et al. 1987)
sagg]ital] (Djindjian 1986) (Delporte
1984) (Peyrony 1934)
36.5-33 Definite France La Ferrassie K4 (Mellars et al. 1987)
(Djindjian 1986) (Delporte
1984) (Peyrony 1934)
36.5-33 Definite France Esquicho- (Bazile 1976) (Bazile
Grapaou BR1*  1984)
36.5-33 Definite France Fontenioux [St  Radiocarbon 27: 446
Pierre de Maille] (Lyon datelist 10).
(Perpére 1973)
36.5-33 Definite France La Ferrassie K3b (Djindjian 1986) (Delporte

1984) (Peyrony 1934)
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Date Aurignacian Country Site Name Reference
Probability
36.5-33 Definite France Gr de Hyenes,  (Buisson 1993) (Bon 1993)
Brassempouy (Patou-Mathis and
level 2E [square Boukhima 1993)
BAI11]
36.5-33 Definite France La Ferrassie Els  (Djindjian 1986) (Delporte
1984) (Peyrony 1934)
36.5-33 Definite France Abri Caminade (de Sonneville-Bordes and
[Caneda] lower Mortureux 1955) (de
layer Sonneville-Bordes 1970)
(Lévéque and Miskovsky
1983) (Paquereau 1970)
36.5-33 Definite France Abri du Facteur  (Delporte 1968) (Leroi-
21G Gourhan 1968)
36.5-33 Definite France La Rochette [St GrN datelist 7: 113.
Leon sur Vezere] (Delporte 1963)
4
36.5-33 Definite France La Rochette [St GrN datelist 7: 113.
Leon sur Vezere] (Delporte 1963)
5¢
36.5-33 Definite France Grotte du Renne, (Bailloud 1953) (Lévéque
Arcy-sur-Cure  and Miskovsky 1983)
VII (Leroi-Gourhan 1976)
(Leroi-Gourhan and Leroi-
Gourhan 1964)
36.5-33 Definite Germany  Vogelherd Cave (Riek 1933) (Allsworth-
IvV/vV Jones 1986) (Hahn 1977)
(Conard and Bolus 2003)
36.5-33 Definite Germany  Lommersum II c- (Hahn 1989)
4
36.5-33 Definite Germany  Vogelherd Cave (Riek 1933) (Allsworth-
v Jones 1986) (Hahn 1977)
(Conard and Bolus 2003)
36.5-33 Definite Germany  Das (Hahn 1988) (Hahn 1989)
Geissenklosterle (Miinzel ef al. 1994)
ITa
36.5-33 Definite Germany  Lommersum II c- (Hahn 1989)
6
36.5-33 Definite Germany  Lommersum II c- (Hahn 1989)
7
36.5-33 Definite Germany  Lommersum II c- (Hahn 1989)
8
36.5-33 Definite Germany  Das (Hahn 1988) (Hahn 1989)
Geissenklosterle (Miinzel et al. 1994)
II
36.5-33 Definite Germany  Wildscheuer Il  OxA datelist 26 (1998)

(Hahn 1970) (Hahn 1977)
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Date Aurignacian Country Site Name Reference
Probability
36.5-33 Definite Germany  Das (Hahn 1988) (Hahn 1989)
Geissenklosterle (Conard and Bolus 2003)
II
36.5-33 Definite Germany  Hahnofersand (Allsworth-Jones 1986)
36.5-33 Definite Germany  Hohlenstein- (Hahn 1971) (Hahn 1977)
Stadel [1V]
36.5-33 Definite Germany  Vogelherd Cave (Riek 1933) (Allsworth-
\Y Jones 1986) (Hahn 1977)
(Conard and Bolus 2003)
36.5-33 Definite Germany  Paderborn (Allsworth-Jones 1986)
36.5-33 Definite Germany  Kelsterbach Radiocarbon 26: 190
(Frankfurt datelist 1)
(Protsch and Semmel
1978), (Allsworth-Jones
1986)
36.5-33 Definite Italy Gr. Paglicci 24A1
36.5-33 Definite Italy Abri Fumane (Bartolomei et al. 1992)
D3b
36.5-33 Definite Italy Gr. La Cala [front Radiocarbon 19: 166
part: "atrio"] (Florence datelist
3).(Mussi 1992)
36.5-33 Definite Italy Gr Barbara Paul Pettitt
database.(Mussi 1992)
36.5-33 Definite Poland Spadzista St. A (Kozlowski 2000)
[humic soil,
stillfried B]
36.5-33 Definite Romania  Ceahlau-Cetatica Paul Pettitt database.
Il (Honea 1986) (Allsworth-
Jones 1986)
36.5-33 Definite Romania  Mitoc Malul (Honea 1986) (Chirica
Galben 10b [- 1986)
9.35m] [sq. A7]
36.5-33 Definite Romania  Mitoc Malul (Honea 1986) (Chirica
Galben 11sup. 1986)
[10.9m] [sq. J4]
36.5-33 Definite Romania  Ceahlau-Cetatica Paul Pettitt database.
I (Honea 1986) (Chirica
1986)
36.5-33 Definite Romania  Ripiceni-Izvor Ib (Honea 1986) (Hahn 1977)
[upper] (Allsworth-Jones 1986)
(Chirica 1986)
36.5-33 Definite Romania  Mitoc Malul (Honea 1986) (Chirica
Galben 8b [- 1986)
8.0m] [sq. B4]
36.5-33 Definite Romania  Mitoc Malul (Honea 1986) (Chirica
Galben 9b [- 1986)

9.1m] [sq. H3]
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Date Aurignacian Country Site Name Reference
Probability
36.5-33 Definite Russia Kostienki | (Soffer 1989) (Hahn 1977)
cultual layer 3
36.5-33 Definite Russia Jabrud 16
36.5-33 Definite Russia Kostienki VIII  (Anikovich 1992) (Soffer
[Tel'manskaya  1989)
site]
36.5-33 Definite Spain L'Arbreda -5.05- (Canal i Roquet and
5.4m [Level H?] Carbonell i Roura 1989b)
(Bischoff et al. 1989)
(Soler i Masferrer and
Maroto i Genover 1987)
(Maroto et al. 1996)
36.5-33 Definite Spain La Guelga lower
black level [cave
interior]

36.5-33 Definite Spain Cueva Morin 7 (Gonzalez Echegaray and
Freeman 1978) (Bernaldo
de Quiros and Moure-
Romanillo 1978)

36.5-33 Definite Spain Mallaetes Cave  (Bernaldo de Quiros and

X1 Moure-Romanillo 1978)

36.5-33 Definite Spain Reclau Viver T (Canal i Roquet and

11 Carboneil i Roura 1989d)

36.5-33 Definite Spain Ruso [I] 5a

36.5-33 Definite Spain Abric Romani 2 (Canal i Roquet and
Carbonell i Roura 1989a)
(Bischoff et al. 1994)
(Maroto et al. 1996)

36.5-33 Definite Spain Cueva Morin 7/6 (Gonzalez Echegaray and
Freeman 1978) (Bernaldo
de Quiros and Moure-
Romanillo 1978)

36.5-33 Definite Spain Labeko Koba VII

(base)
36.5-33 Definite Spain Labeko Koba V
36.5-33 Definite Spain Labeko Koba VII
(top)

36.5-33 Definite Spain Castillo 18C OxA datelist 18 (1994)
(Cabrera Valdes and
Bischoff 1989) (Cabrera-
Valdés et al. 1996)
(Cabrera Valdés 1984)

36.5-33 Definite U.K. Tornewton Cave OxA datelist 22 (1996)

36.5-33 Definite U.K. Kent's Cavern (Campbell 1977)

cave earth A2

(Aldhouse-Green and
Pettitt 1998)
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Date Aurignacian Country Site Name Reference
Probability
36.5-33 Definite Ukraine Siuren I Fbl (Anikovich 1992)
(Demidenko et al. 1998)
(Lopez Bayon 1998)

36.5-33 Probable  Austria Alberndorf[in  (Svoboda ef al. 1996)
der Riedmark]

36.5-33 Probable  Austria Krems- (Bednarik 1989)
Galgenberg

36.5-33 Probable  Belgium Trou du Renard  (Allsworth-Jones 1986)

(Otte 1994)

36.5-33 Probable  Belgium Trou Magrite 3 (Otte and Straus 1995)

36.5-33 Probable  Belgium Trou Magrite 2 (Otte and Straus 1995)

36.5-33 Probable  Belgium Trou Magrite 2 (Otte and Straus 1995)
base

36.5-33 Probable  France Gr. de Latrone  Radiocarbon 25(1): 74
[Ste. Anastasie] (Lyon datelist 9) (Louis

and Drouot 1953) (Drouot
1953)

36.5-33 Probable  France Solutre [O/A] Radiocarbon 5: 64 (763)
"sondage C"

36.5-33 Probable  France Gr. du Castellas
[Dourgne]

Radiocarbon
25(1): 73 (Lyon
datelist 9).
36.5-33 Probable  Gibraltar ~ Gorham's Cave D GrN datelist 5: 350 (Barton
et al. 1999) (Waechter
1951)

36.5-33 Probable  Gibraltar  Gorham's Cave (Barton ef al. 1999)
context 7 [7=D], (Waechter 1951)
combustion zone

36.5-33 Probable  Gibraltar  Gorham's Cave (Barton ef al. 1999)
context 9 [7=D], (Waechter 1951)
combustion zone

36.5-33 Probable  Gibraltar  Gorham's Cave (Barton et al. 1999)
context 15, (Waechter 1951)
combustion zone

36.5-33 Probable  Gibraltar ~ Gorham's Cave  (Barton et al. 1999)
context 13a, (Waechter 1951)
combustion zone

36.5-33 Probable  Portugal Caldeirao Cave  Zilhao, J. (1998) paper
Jb given at the "Gibraltar and

the Neanderthals"
conference, Gibraltar 1998.
36.5-33 Probable Russia Kostienki XVII  Radiocarbon, 10: 431

[Spitsyn site] 2

(Geological Institute
datelist 2). (Soffer 1989)
(Anikovich 1992)
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Probability
36.5-33 Probable  Spain Rascano Cave 7 Radiocarbon, 24: 251
British Museum datelist
14)
36.5-33 Probable  Spain Rascano Cave 7 Radiocarbon, 24: 251
(British Museum datelist
14)
36.5-33 Probable  Spain Cova Beneito (Villaverde et al. 1998)
upper [VIII] (Iturbe and Cortell 1987)
36.5-33 Probable U.K. Pin Hole Cave  OxA datelist 9 (1989)
within blade (Jacobi et al. 1998)
distribution
36.5-33 Probable U.K. Bench Quarry OxA datelist 22 (1996)
"Tunnel" cavern (Aldhouse-Green and
Pettitt 1998)
36.5-33 Probable U.K. Cave 8, Uphill  (Jacobi and Pettitt 2000)
Quarry
36.5-33 Probable U.K. Robin Hood's OxA datelist 22 (1996)
Cave
36.5-33 Probable UK. Kent's Cavern OxA datelist 22 (1996)
(Aldhouse-Green and
Pettitt 1998)
36.5-33 Probable U.K. Paviland Cave  (Aldhouse-Green and
[Goat's Hole] Pettitt 1998) (Swainston
2000) (Turner 2000a)
36.5-33 Probable U.K. Paviland Cave  OxA datelist 3 (1986)
[Goat's Hole] (Turner 2000a) (Swainston
occupation 2000)
horizon
36.5-33 Probable  Ukraine Sagaidak I Paul Pettitt database.
(Cohen and Stepanchuk
1999)
36.5-33 Probable  Ukraine Korpach 4 (Anikovich 1992), (Cohen
and Stepanchuk 1999)
36.5-33 Probable  Ukraine Siuren | Ga (Anikovich 1992) (Chabai
1998) (Demidenko et al.
1998) (Lopez Baydn 1998)
36.5-33 Unlikely = Austria Salzofenhohle GrN datelist 7 (1967): 117.
36.5-33 Unlikely = Czech Predmosti Paul Pettitt database.
(Svoboda et al. 1994)
(Svoboda et al. 1996)
36.5-33 Unlikely  France Gr de la Mere Radiocarbon 25(1): 118.
Clochette (Desbrosse 1978)
(Desbrosse 1985)
36.5-33 Unlikely France Les Rivaux, Loc. Radiocarbon 25(1): 77-8
| [Espaly-St- (Lyon datelist 9).
Marcel]
36.5-33 Unlikely  France Gr des Fieux (Champagne et al. 1990)
[Miers]
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Probability
36.5-33 Unlikely  France Perte de Bramarie Radiocarbon 21: 417
[Caniac du (Lyon datelist 8)
Causse]
36.5-33 Unlikely Romania  Mitoc Malul (Honea 1986) (Chirica
Galben 7b [- 1986)
7.05m] [sq. D4]
36.5-33 Unlikely = Russia Kostienki XII (Soffer 1989) (Anikovich
[Volkovskaya] 1a 1992)
36.5-33 Unlikely UK. Soldier's Hole OxA datelist 12 (1991)
spit 8 (Aldhouse-Green and
Pettitt 1998)
36.5-33 Unlikely  U.K. Soldier's Hole OxA datelist 12 (1991)
spit 13 (Aldhouse-Green and
Pettitt 1998)
36.5-33 Unlikely U.K. Soldier's Hole OxA datelist 12 (1991)
spit 9 (Aldhouse-Green and
Pettitt 1998)
36.5-33 Unlikely UK. Hoyle's Mouth ~ OxA datelist 6 (1987)
(Aldhouse-Green and
Pettitt 1998)
36.5-33 Unlikely U.K. Picken's Hole, Radiocarbon, 21: 340
Layer 3 [British Museum datelist
11) (Stuart 1982) (Tratman
1964)
36.5-33 Unlikely = Ukraine Buran-Kaya III  OxA datelist 21 (1996)
layer 6-10 (Marks 1998) (Monigal
2001) (Marks and Monigal
2000) (d'Errico and
Laroulandie 2000)
36.5-33 Unlikely = Ukraine Anetovka Il Paul Pettitt database.
(Cohen and Stepanchuk
1999)
36.5-33 France [gue de Radiocarbon 27: 397
Barriere[s] (Lyon datelist 10)
36.5-33 Definite Austria Willendorf 11 [GrN datelist 6: 97. (Otte
2?2/D1 mid. 1994) (Haesaerts et al.
1996) (Hahn 1977)
(Broglio and Laplace
1966)
36.5-33 Definite Austria Willendorf 11 (Haesaerts et al. 1996)
2?2/D1 up. (Otte 1994) (Hahn 1977)
(Broglio and Laplace
1966)
36.5-33 Definite Austria Willendorf 11 GrN datelist 6: 97. (Otte
3/C8 1994) (Haesaerts et al.
1996) (Hahn 1977)
(Broglio and Laplace
1966)
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36.5-33 Definite Austria Willendorf 11 (Haesaerts et al. 1996)
4/C4 (Otte 1994) (Hahn 1977)
(Broglio and Laplace
1966)
36.5-33 Definite Austria Krems- (Hahn 1977) (Broglio and
Hundssteig Laplace 1966) (Strobl and
brown layer Obermaier 1909)
(Allsworth-Jones 1986)
(Hahn 1970)
36.5-33 Definite Belgium Trou Walou C6C (Draily 1998)
36.5-33 Definite Belgium  Trou Al'Wesse ? (Otte et al. 1998a)
36.5-33 Definite Bulgaria  Bacho Kiro 11 ~ OxA datelist 18 (1994)
(Kozlowski 1982)
36.5-33 Definite Bulgaria ~ Temnata Cave  (Ginter ef al. 1996)
TD-1/4B (Marambat 1992)
(Guadelli and Delpech
1992) (Drobniewicz et al.
1992)
36.5-33 Definite Bulgaria ~ Temnata Cave  (Ginter et al. 1996)
TD-V/4A (Marambat 1992)
(Guadelli and Delpech
1992)
36.5-33 Definite Bulgaria Temnata Cave  (Kozlowski et al. 1992)
TD-1/4C (Ginter et al. 1996)
(Marambat 1992)
(Guadelli and Delpech
1992) (Drobniewicz et al.
1992)
36.5-33 Definite Bulgaria Temnata Cave  (Kozlowski et al. 1992)
TD-1/4A (Ginter et al. 1996)
(Marambat 1992)
(Guadelli and Delpech
1992) (Drobniewicz et al.
1992)
36.5-33 Definite Bulgaria  Bacho Kiro 7 OxA datelist 18 (1994)
(Kozlowski 1982)
36.5-33 Definite Bulgaria Bacho Kiro 6b  OxA datelist 18 (1994)
(Kozlowski 1982)
36.5-33 Definite Bulgaria  Bacho Kiro 6a/7 Radiocarbon 20: 51 (Lyon
datelist 7) (Kozlowski
1982)
36.5-33 Definite Croatia Sandaljall g
36.5-33 Definite Croatia Velika Pecina 2 1 GrN datelist 10: 60.
(Karavanic 1995)
(Karavanic 2000)
36.5-33 Definite Croatia Velika Pecina 2 g (Karavanic 1995)
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36.5-33 Definite Czech Stranska-skala Il (Valoch 1996a) (Svoboda

a4 et al. 1996) (Allsworth-
Jones 1986)

36.5-33 Definite Czech Stranska-skala  (Valoch 1996a) (Svoboda

I1Ib 4 et al. 1996) (Allsworth-
Jones 1986)

36.5-33 Definite Czech Stranska-skala  (Valoch 1996a) (Svoboda

ITla 3 et al. 1996) (Allsworth-
Jones 1986)
36.5-33 Definite Czech Pod Hradem GrN datelist 6:
Cave A 8 102.(Valoch 1996a)
(Allsworth-Jones 1986)
36.5-33 Definite France La Ferrassie K3d (Djindjian 1986) (Delporte
1984) (Peyrony 1934)

36.5-33 Definite France Roc de Combe  OxA datelist 10 (1990)

[Nadaillac] 7b  (Bordes and Labrot 1967)
(Demars 1990) (Pelegrin
1995) (Lévéque and
Miskovsky 1983) (Delpech
1972)

36.5-33 Definite France Roc de Combe  OxA datelist 10 (1990)

[Nadaillac] 7¢ (Bordes and Labrot 1967),
(Demars 1990) (Pelegrin
1995) (Lévéque and
Miskovsky 1983) (Delpech
1972)

33-29.5 Definite France Abri Pataud 14  GrN datelist 7: 115

(Movius 1975) (Rigaud
1991)

33-29.5 Definite France Le Flageolet 1 (Mellars et al. 1987)
[Bezenac] X1 (Rigaud 1976)

33-29.5 Definite France Gr de Hyenes,  (Buisson 1993) (Buisson
Brassempouy 1993; Bon 1993) (Patou-
level 2DD Mathis and Boukhima
[square BD4] 1993)

33-29.5 Definite France Le Flageolet I Radiocarbon 27: 445
[Bezenac] VIII/2 (Lyon datelist 10) (Rigaud

1976)

33-29.5 Definite France La Ferrassie K4 Radiocarbon 28: 17
(Djindjian 1986) (Delporte
1984) (Peyrony 1934)

33-29.5 Definite France Esquicho- (Bazile 1976) (Bazile
Grapaou SLC 1B 1984)

33-29.5 Definite France Esquicho- (Bazile 1976) (Bazile
Grapaou SLC1A 1984)

610



Date Aurignacian Country Site Name Reference
Probability

33-29.5 Definite France Roche a Pierrot  (Lévéque and
[St.-Cesaire] 6  Vandermeersch 1980)
[Ejo sup.] (Leroi-Gourhan 1984)

(Lévéque et al. 1993)
(Lévéque and Miskovsky
1983)
33-29.5 Definite France La Ferrassie [1 ~ Radiocarbon 28: 17
(Djindjian 1986) (Delporte
1984) (Peyrony 1934)
33-29.5 Definite France Abri Pataud 8 Paul Pettitt database.
(Movius 1975) (Rigaud
1991)
33-29.5 Definite France La Salpetriere Radiocarbon 18: 81 (Lyon
[Remoulins] 30  datelist 6). (Escalon de
M Fonton 1966) (Bazile
1984)
33-29.5 Definite France Abri Pataud 12 GrN datelist 7: 115
(Movius 1975)
33-29.5 Definite France A. Combe (Mellars 1999)
Sauniere [Sarliac-
sur-I'Isle]
33-29.5 Definite France Abri Pataud 11 GrN datelist 7: 115
(Movius 1975)
33-29.5 Definite France Abri Pataud ?? (Movius 1975)
33-29.5 Definite France La Ferrassie G1  (Mellars et al. 1987)
sagg|ital] (Djindjian 1986) (Delporte
1984) (Peyrony 1934)
33-29.5 Definite France Abri Caminade  (Zilhao and d'Errico 1999)
[Caneda] D21 (de Sonneville-Bordes and
Mortureux 1955) (de
Sonneville-Bordes 1970)
(Lévéque and Miskovsky
1983) (Paquereau 1970)
33-29.5 Definite France Brassempouy (Buisson 1993)
[Grande Galerie
2] 2f sup. [square
Q5]
33-29.5 Definite France Abri Pataud 7 GrN datelist 7: 114
(Movius 1975)
33-29.5 Definite France Esquicho- (Bazile 1976) (Bazile
Grapaou BR1*  1984)
33-29.5 Definite France Gr de Hyenes, (Buisson 1993) (Bon 1993)
Brassempouy 2a (Patou-Mathis and
[square BC6/5- Boukhima 1993)
BD6]
33-29.5 Definite France Grde Hyenes,  (Buisson 1993) (Bon 1993)
Brassempouy 2b (Patou-Mathis and
[square BD4/5/6] Boukhima 1993)
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33-29.5 Definite France Abri du Facteur  (Delporte 1957) (Delporte
21G 1968) (Leroi-Gourhan
1968)

33-29.5 Definite France Abri Caminade  GrN datelist 4: 166 (de
[Caneda] lower  Sonneville-Bordes and
layer Mortureux 1955) (de

Sonneville-Bordes 1970)
(Lévéque and Miskovsky
1983) (Paquereau 1970)

33-29.5 Definite France La Ferrassie K6 (Djindjian 1986) (Delporte
1984)

33-29.5 Definite France La Rochette [St GrN datelist 7: 113
Leon sur Vezere] (Delporte 1963)

4

33-29.5 Definite France Les Cottes [St.  Radiocarbon 9: GrN
Pierre de Maille] datelist 7: 111 (Patte 1954)
El (Pradel 1961) (Lévéque

and Miskovsky 1983)
(Perpere 1973) (Bastin et
al. 1976) (Bouchud 1961)

33-29.5 Definite France La Rochette [St GrN datelist 7: 113
Leon sur Vezere] (Delporte 1963)
5c

33-29.5 Definite France La Quina Y-Z (Patte 1956) (Lévéque and
[Villebois la Miskovsky 1983) (Patte
Valette] 1 1956)

33-29.5 Definite France Les Cottes [St.  Radiocarbon 9: GrN
Pierre de Maille] datelist 7: 111. (Patte
E2 1954) (Lévéque and

Miskovsky 1983) (Perpere
1973) (Bastin et al. 1976)
(Pradel 1961) (Bouchud
1961)

33-29.5 Definite France Les Cottes [St.  Radiocarbon 9: GrN
Pierre de Maille] datelist 7: 111 (Patte 1954)
E3 (Pradel 1959) (Lévéque

and Miskovsky 1983)
(Perpére 1973) (Bastin et
al. 1976) (Pradel 1961)
(Bouchud 1961)

33-29.5 Definite France Grotte du Renne, GrN datelist 4: 166
Arcy-sur-Cure  (Lévéque and Miskovsky
VII 1983) (Leroi-Gourhan

1976) (Leroi-Gourhan and
Leroi-Gourhan 1964)
(Bailloud 1953)
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33-29.5 Definite Germany  Das (Hahn 1988) (Hahn 1989)
Geissenklosterle (Miinzel et al. 1994)
b
33-29.5 Definite Germany  Lommersum Il c- (Allsworth-Jones 1986)
3 (Hahn 1989)
33-29.5 Definite Germany  Das (Zilhdo and d'Errico 1999)
Geissenklosterle (Hahn 1988) (Hahn 1989)
Il a [sq.58] (Miinzel et al. 1994)
33-29.5 Definite Germany  Vogelherd Cave (Riek 1933) (Allsworth-
v Jones 1986) (Hahn 1977)
(Conard and Bolus 2003)
33-29.5 Definite Germany  Vogelherd Cave (Riek 1933) (Allsworth-
IV/IV Jones 1986) (Hahn 1977)
(Conard and Bolus 2003)
33-29.5 Definite Germany  Bockstein-Torle (Hahn 1977) (Hahn 1970)
VII
33-29.5 Definite Germany  Das (Hahn 1988) (Hahn 1989)
Geissenklosterle (Miinzel et al. 1994)
I (Conard and Bolus 2003)
33-29.5 Definite Germany  Lommersum Il c- (Hahn 1989)
2
33-29.5 Definite Germany  Das (Zilhdo and d’Errico 1999)
Geissenklosterle (Hahn 1988) (Hahn 1989)
Ila (Miinzel et al. 1994)
(Conard and Bolus 2003)
33-29.5 Definite Germany  Das (Hahn 1988) (Hahn 1989)
Geissenklosterle (Miinzel et al. 1994)
I
33-29.5 Definite Germany  Lommersum II c- (Hahn 1989)
5
33-29.5 Definite Germany  Lommersum Il c- (Hahn 1989)
8
33-29.5 Definite Germany  Lommersum II c- (Hahn 1989)
7
33-29.5 Definite Germany  Lommersum II c- (Hahn 1989)
4
33-29.5 Definite Germany  Lommersum Il ¢- (Hahn 1989)
6
33-29.5 Definite Germany  Wildscheuer III  OxA datelist 26 (1998)
(Hahn 1970) (Hahn 1977)
33-29.5 Definite Germany  Lommersum Il c- (Hahn 1989)
1
33-29.5 Definite Germany  Hohlenstein- (Hahn 1977) (Hahn 1971)
Stadel IV
33-29.5 Definite Germany  Vogelherd Cave (Riek 1933) (Allsworth-
\% Jones 1986) (Hahn 1977)

(Conard and Bolus 2003)
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33-29.5 Definite Germany  Kelsterbach Radiocarbon 26: 190
(Frankfurt datelist 1)
Radiocarbon, 31: 64
(UCLA datelist 11)
(Protsch and Semmel
1978), (Allsworth-Jones
1986)
33-29.5 Definite Germany  Hahnofersand (Allsworth-Jones 1986)
33-29.5 Definite Hungary  Istallosko cave 9 (Vértes 1955) (Delporte
1957)
33-29.5 Definite Hungary  Istallosko cave 8?7 GrN datelist 4: 165 (Vértes
1955) (Delporte 1957)
(Allsworth-Jones 1986)
(Delporte 1957)
33-29.5 Definite Italy Abri Fumane D6 (Bartolomei ef al. 1992)
33-29.5 Definite Italy Abri Fumane A1 (Bartolomei et al. 1992)
33-29.5 Definite Italy Gr. Paglicci
24B2-1
33-29.5 Definite Italy Castelcivita gic  (Gambassini 1997)
33-29.5 Definite Italy Castelcivita
tg.29-30
33-29.5 Definite [taly Castelcivitarsa  (Gambassini 1997)
(upper)
33-29.5 Definite [taly Abri Fumane A2 (Bartolomei et al. 1992)
(outer)
33-29.5 Definite [taly Gr. Paglicci 24A1
33-29.5 Definite Italy Riparo Mochi G OxA datelist 18 (1994):
347.
33-29.5 Definite Italy Abri Fumane (Bartolomei et al. 1992)
D3b
33-29.5 Definite Italy Serino (hearth)  Radiocarbon 21: 355
(Florence datelist 4)
(Mussi 1992)
33-29.5 Definite Italy Gr. La Cala [front Radiocarbon 19: 166
part: "atrio"] (Florence datelist 3)
(Mussi 1992)
33-29.5 Definite [taly Abri Fumane A2 (Bartolomei ef al. 1992)
(inner)
33-29.5 Definite Poland Spadzista St. A (Kozlowski 2000)
[humic soil,
stillfried B]
33-29.5 Definite Romania  Mitoc Malul (Honea 1986) (Chirica
Galben 11 inf. [- 1986)
11.9-12.1m]
[sq.J3]
33-29.5 Definite Romania  Ripiceni-Izvor Ib (Honea 1986) (Hahn 1977)
[upper] (Allsworth-Jones 1986)

(Chirica 1986)
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33-29.5 Definite Romania  Mitoc Malul (Honea 1986) (Chirica
Galben 10b [ca.- 1986)
9.85m] [sgs. J02,
G5, L5-6]
33-29.5 Definite Romania  Mitoc Malul (Honea 1986) (Chirica
Galben 12b [- 1986)
12.26-12.38m)]
[sq. JO1]
33-29.5 Definite Romania  Mitoc Malul (Honea 1986) (Chirica
Galben 8b [- 1986)
7.95m] [sq. C5]
33-29.5 Definite Romania  Mitoc Malul (Honea 1986) (Chirica
Galben 12a [- 1986)
12.1-12.2m] [sq.
J 1-3-5]
33-29.5 Definite Romania  Mitoc Malul (Honea 1986) (Chirica
Galben 11 sup. [- 1986)
11.0m] [sq. L6-5]
33-29.5 Definite Romania  Mitoc Malul (Honea 1986) (Chirica
Galben 9b [- 1986)
9.3m] [sq. K6]
33-29.5 Definite Russia Kostienki I (Soffer 1989) (Hahn 1977)
cultural layer 3
33-29.5 Definite Russia Jabrud I 6 GrN datelist 10: 49
33-29.5 Definite Spain Mallaetes Cave  (Bernaldo de Quiros and
XII Moure-Romanillo 1978)
33-29.5 Definite Spain La Guelga lower
black level [cave
interior]
33-29.5 Definite Spain Mollet Cave 0.6- OxA datelist 18 (1994)
0.8m (Canal i Roquet and
Carbonell i Roura 1989c¢)
(Maroto et al. 1996)
33-29.5 Definite Spain Labeko Koba V
33-29.5 Definite Spain Labeko Koba VII
(top)

33-29.5 Definite Spain Cueva Morin 7 (Gonzalez Echegaray and
Freeman 1978) (Bernaldo
de Quiros and Moure-
Romanillo 1978)

33-29.5 Definite Spain Abric Romani 2 (Canal i Roquet and
Carbonell i Roura 1989a)
(Bischoff et al. 1994)
(Maroto et al. 1996)

33-29.5 Definite Spain Reclau Viver T (Canal i Roquet and

I Carbonell i Roura 1989d)
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33-29.5 Definite Spain Cueva Morin 7/6 (Bernaldo de Quiros and
Moure-Romanillo 1978)
(Gonzalez Echegaray and
Freeman 1978)

33-29.5 Definite Spain Ruso [I] Sa Bernaldo de Quiros, pers.

comm

33-29.5 Definite Spain Arenillas 11 Bernaldo de Quiros, pers.

comm
33-29.5 Definite Spain Castillo 16 (Cabrera-Valdés et al.
1996) (Cabrera Valdés
1984)

33-29.5 Definite Spain Castillo 18C OxA datelist 18 (1994)
(Cabrera Valdes and
Bischoff 1989) (Cabrera-
Valdés et al. 1996)
(Cabrera Valdés 1984)

33-29.5 Definite Turkey Ucagizli Magara (Minzoni-Déroche 1992)
C (Kuhn et al. 1999) (Kuhn

et al. 2001)

33-29.5 Definite U.K. Tornewton Cave OxA datelist 22 (1996)

33-29.5 Definite U.K. Kent's Cavern (Campbell 1977)
cave earth A2 (Aldhouse-Green and

Pettitt 1998)

33-29.5 Definite Ukraine Siuren [ Fbl (Anikovich 1992)
(Demidenko ef al. 1998)
(Lopez Bayon 1998)

33-29.5 Probable  Austria Krems- (Bednarik 1989)
Galgenberg

33-29.5 Probable  Belgium Trou Magrite 3 (Otte and Straus 1995)

33-29.5 Probable  Belgium Trou Magrite 2 (Otte and Straus 1995)

33-29.5 Probable  Belgium Trou Magrite 2 (Otte and Straus 1995)
base

33-29.5 Probable  France Gr. de Latrone  Radiocarbon 25(1): 74
[Ste. Anastasie] (Lyon datelist 9). (Louis

and Drouot 1953) (Drouot
1953)

33-29.5 Probable  Gibraltar ~ Gorham's Cave  (Barton ef al. 1999)
context 15, (Waechter 1951)
combustion zone

33-29.5 Probable  Gibraltar  Gorham's Cave (Barton ef al. 1999)
context 13a, (Waechter 1951)
combustion zone

33-29.5 Probable  Gibraltar =~ Gorham's Cave (Barton et al. 1999)
context 9 [?=D], (Waechter 1951)
combustion zone

33-29.5 Probable  Gibraltar ~ Gorham's Cave D GrN datelist 5: 350.

(Barton et al. 1999)
(Waechter 1951)
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33-29.5 Probable  Russia Kostienki XVII  (Allsworth-Jones 1986)
[Spitsyn site] 2 (Soffer 1989) (Anikovich
1992)
33-29.5 Probable  Spain Rascano Cave 7 Radiocarbon, 24: 251
(British Museum datelist
14)
33-29.5 Probable  Spain Cova Beneito (Tturbe and Cortell 1987)
upper [VIII] (Villaverde et al. 1998)
33-29.5 Probable  U.K. Pin Hole Cave  OxA datelist 7 (1988)
within blade (Jacobi ef al. 1998)
distribution
33-29.5 Probable U.K. Bench Quarry OxA datelist 22 (1996)
"Tunnel" cavern (Aldhouse-Green and
Pettitt 1998)
33-29.5 Probable U.K. Robin Hood's OxA datelist 22 (1996)
Cave
33-29.5 Probable U.K. Pin Hole Cave  (Jacobi ef al. 1998)
33-29.5 Probable  U.K. King Arthur's (Taylor 1928) OxA datelist
Cave mammoth 9 (1989)
layer
33-29.5 Probable U.K. Kent's Cavern OxA datelist 22 (1996)
(Aldhouse-Green and
Pettitt 1998)
33-29.5 Probable U.K. Paviland Cave  OxA datelist 3 (1986)
[Goat's Hole] (Turner 2000a) (Swainston
occupation 2000)
horizon
33-29.5 Probable  U.K. Paviland Cave  (Aldhouse-Green and
[Goat's Hole] Pettitt 1998) (Swainston
2000} (Turner 2000a)
33-29.5 Probable  Ukraine Siuren [ Ga (Anikovich 1992) (Chabai
1998) (Demidenko et al.
1998) (L6pez Bayon 1998)
33-29.5 Probable  Ukraine Sagaidak I Paul Pettitt database.
(Cohen and Stepanchuk
1999)
33-29.5 Unlikely  Austria Salzofenhohle ~ GrN datelist 3.
33-29.5 Unlikely  Austria Willendorf 11 (Allsworth-Jones 1986)
12/D3? GrN datelist 6: 97.
(Haesaerts et al. 1996)
(Hahn 1977) (Broglio and
Laplace 1966)
33-29.5 Unlikely  France Perte de Bramarie Radiocarbon 21: 417
[Caniac du (Lyon datelist 8)
Causse]
33-29.5 Unlikely France Les Rivaux, Loc. Radiocarbon 25(1): 77-8

1 [Espaly-St-
Marcel]

(Lyon datelist 9).
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33-29.5 Unlikely Romania  Mitoc Malul (Honea 1986) (Chirica
Galben 7b [- 1986)
7.05m] [sq. D4]
33-29.5 Unlikely = Russia Kostienki XII (Anikovich 1992) (Soffer
[Volkovskaya] 1a 1989)
33-29.5 Unlikely  U.K. Soldier's Hole OxA datelist 12 (1991)
spit 16 (Aldhouse-Green and
Pettitt 1998)
33-29.5 Unlikely UK. Pin Hole Cave 70 (Jacobi et al. 1998)
33-29.5 Unlikely  U.K. Soldier's Hole OxA datelist 12 (1991)
spit 20 (Aldhouse-Green and
Pettitt 1998)
33-29.5 Unlikely  U.K. Soldier's Hole OxA datelist 12 (1991)
spit 13 (Aldhouse-Green and
Pettitt 1998)
33-29.5 Unlikely UK. Picken's Hole,  (Broglio and Laplace
Layer 3 1966) (Stuart 1982)
(Tratman 1964)
33-29.5 Unlikely U.K. Kent's Cavern OxA datelist 6 (1987)
pink cave earth  (Aldhouse-Green and
Pettitt 1998)
33-29.5 Unlikely = Ukraine Buran-Kaya Il  OxA datelist 21 (1996)
layer 6-10 (Marks 1998) (Monigal
2001) (Marks and Monigal
2000) (d'Errico and
Laroulandie 2000)
33-29.5 Definite Austria Willendorf 11 (Haesaerts ef al. 1996)
3/C8 (Otte 1994) (Hahn 1977)
(Broglio and Laplace
1966)
33-29.5 Definite Austria Willendorf 11 (Haesaerts et al. 1996)
2?2/D1 mid. (Otte 1994) (Hahn 1977)
(Broglio and Laplace
1966)
29.5-26 Definite Austria Willendorf 11 GrN datelist 6: 97. (Otte
4/C4 1994) (Haesaerts et al.
1996) (Hahn 1977)
(Broglio and Laplace
1966)
29.5-26 Definite Austria Willendorf 11 GrN datelist 6: 97. (Otte
2/D1 up. 1994) (Haesaerts et al.
1996) (Hahn 1977)
(Broglio and Laplace
1966)
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29.5-26 Definite Austria Krems- (Hahn 1977) (Broglio and
Hundssteig Laplace 1966) (Strobl and
brown layer Obermaier 1909)
(Allsworth-Jones 1986)
(Hahn 1970)
29.5-26 Definite Belgium  Trou Al'Wesse  (Otte ef al. 1998a)
L6/Ch15/F480/-
543-647cm
29.5-26 Definite Belgium Trou Al'Wesse 7 (Otte ef al. 1998a)
29.5-26 Definite Bulgaria ~ Temnata Cave  (Kozlowski ef al. 1992)
TD-1/4C (Ginter et al. 1996)
(Marambat 1992)
(Guadelli and Delpech
1992) (Drobniewicz et al.
1992)
29.5-26 Definite Bulgaria ~ Temnata Cave  (Ginter ef al. 1996)
TD-1/4B (Marambat 1992)
(Guadelli and Delpech
1992) (Drobniewicz et al.
1992)
29.5-26 Definite Bulgaria  Temnata Cave  (Ginter et al. 1996)
TD-V/4A (Marambat 1992)
(Guadelli and Delpech
1992)
29.5-26 Definite Bulgaria  Bacho Kiro 11~ OxA datelist 18 (1994)
(Kozlowski 1982)
29.5-26 Definite Bulgaria Temnata Cave  (Kozlowski ef al. 1992)
TD-1/4A (Ginter ef al. 1996)
(Marambat 1992)
(Guadelli and Delpech
1992) (Drobniewicz et al.
1992)
29.5-26 Definite Bulgaria ~ Temnata Cave  (Ginter et al. 1996)
TD-V/4B (Marambat 1992)
(Guadelli and Delpech
1992)
29.5-26 Definite Bulgaria  Bacho Kiro 6b  (Kozlowski 1982)
29.5-26 Definite Bulgaria ~ Bacho Kiro 7 OxA datelist 18 (1994)
(Kozlowski 1982)
29.5-26 Definite Croatia Velika Pecina2 I GrN datelist 10: 60.
(Karavanic 1995)
(Karavanic 2000)
29.5-26 Definite Czech Pod Hradem GrN datelist 6: 102.
Cave A 8 (Valoch 1996a)
(Allsworth-Jones 1986)
29.5-26 Definite Czech Stranska-skala II (Valoch 1996a) (Svoboda

a4

et al. 1996) (Allsworth-
Jones 1986)
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29.5-26 Definite Czech Stranska-skala  (Valoch 1996a) (Svoboda
HIb 4 et al. 1996) (Allsworth-
Jones 1986)
29.5-26 Definite France Roche a Pierrot  (Lévéque and
[St.-Cesaire] 6  Vandermeersch 1980)
[Ejo sup.] (Leroi-Gourhan 1984)
(Lévéque et al. 1993)
(Lévéque and Miskovsky
1983)
29.5-26 Definite France Gr de Hyenes, (Buisson 1993) (Bon 1993)
Brassempouy 2b (Patou-Mathis and
[square BD4/5/6] Boukhima 1993)
29.5-26 Definite France A. Combe (Mellars 1999)
Sauniere [Sarliac-
sur-1'Isle]
29.5-26 Definite France Abri Caminade (Zilhao and d'Errico 1999)
[Caneda] G (de Sonneville-Bordes and
Mortureux 1955) (de
Sonneville-Bordes 1970)
(Lévéque and Miskovsky
1983) (Paquereau 1970)
29.5-26 Definite France La Salpetriere Radiocarbon 18: 81 (Lyon
[Remoulins] 30  datelist 6) (Escalon de
M Fonton 1966) (Bazile
1984)
29.5-26 Definite France Abri Pataud 7?7  (Movius 1975)
29.5-26 Definite France Abri Pataud 12 (Movius 1975)
29.5-26 Definite France Abri Pataud 8 (Movius 1975)
29.5-26 Definite France Abri Caminade  (Zilhao and d'Errico 1999)
[Caneda] D21 (de Sonneville-Bordes and
Mortureux 1955) (de
Sonneville-Bordes 1970)
(Lévéque and Miskovsky
1983) (Paquereau 1970)
29.5-26 Definite France Roc de Combe  OxA datelist 10 (1990)
' [Nadaillac] 7b  (Bordes and Labrot 1967)
(Demars 1990) (Pelegrin
1995) (Lévéque and
Miskovsky 1983) (Delpech
1972)
29.5-26 Definite France Roc de Combe  OxA datelist 10 (1990)
[Nadaillac] 7c (Bordes and Labrot 1967)
(Demars 1990) (Pelegrin
1995) (Lévéque and
Miskovsky 1983) (Delpech
1972)
29.5-26 Definite France Esquicho- (Bazile 1976) (Bazile

Grapaou SLC 1B 1984)
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29.5-26 Definite France Abri Pataud 14 (Movius 1975)
29.5-26 Definite France Gr de Hyenes, (Buisson 1993) (Bon 1993)
Brassempouy 2a (Patou-Mathis and
[square BD4/5/6] Boukhima 1993)
29.5-26 Definite France Esquicho- (Bazile 1976) (Bazile
Grapaou SLC1A 1984)
29.5-26 Definite France Abri Pataud 11 (Movius 1975)
29.5-26 Definite France Le Flageolet | (Zilhao and d'Errico 1999)
[Bezenac] X1
29.5-26 Definite France Abri Caminade (Zilhao and d'Errico 1999)
[Caneda] F (de Sonneville-Bordes and
Mortureux 1955) (de
Sonneville-Bordes 1970)
(Lévéque and Miskovsky
1983) (Paquereau 1970)
29.5-26 Definite France Abri Pataud 7 GrN datelist 7: 114
(Movius 1975)
29.5-26 Definite France La Ferrassie K6 (Djindjian 1986) (Delporte
1984) (Peyrony 1934)
29.5-26 Definite France Grotte du Renne, (Bailloud 1953) (Lévéque
Arcy-sur-Cure  and Miskovsky 1983)
VII (Leroi-Gourhan 1976)
(Leroi-Gourhan and Leroi-
Gourhan 1964)
29.5-26 Definite France Isturitz [Isturits] (Zilhao and d'Errico 1999)
V126 (Lévéque and Miskovsky
1983)
29.5-26 Definite France A. Castanet (Zilhao and d'Errico 1999)
[Sergeac] (Peyrony 1935)
29.5-26 Definite France Isturitz [Isturits] (Zilhao and d'Errico 1999)
U27, 4d (Lévéque and Miskovsky
1983)
29.5-26 Definite Germany  Das (Zilhdo and d'Errico 1999)
Geissenklosterle (Hahn 1988) (Hahn 1989)
Il a [sq.48] (Miinzel et al. 1994)
29.5-26 Definite Germany  Lommersum II c- (Hahn 1989)
2
29.5-26 Definite Germany  Lommersum Il c- (Hahn 1989)
4
29.5-26 Definite Germany  Das (Hahn 1988) (Hahn 1989)
Geissenklosterle (Miinzel et al. 1994)
1
29.5-26 Definite Germany  Lommersum II c- (Hahn 1989)
1
29.5-26 Definite Germany  Das (Hahn 1988) (Hahn 1989)

Geissenklosterle (Miinzel et al. 1994)
11b
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29.5-26 Definite Germany  Bockstein-Torle (Allsworth-Jones 1986)
VII (Hahn 1977) (Hahn 1970)
(Conard and Bolus 2003)
29.5-26 Definite Germany  Wildscheuer Il OxA datelist 26 (1998)
(Hahn 1970) (Hahn 1977)
29.5-26 Definite Germany  Das (Hahn 1988) (Hahn 1989)
Geissenklosterle (Conard and Bolus 2003)
Ila
29.5-26 Definite Germany  Lommersum Il ¢c- (Hahn 1989) (Allsworth-
3 Jones 1986)
29.5-26 Definite Germany  Das (Hahn 1988) (Hahn 1989)
Geissenklosterle (Miinzel ef al. 1994)
111 (Conard and Bolus 2003)
29.5-26 Definite Germany  Lommersum Il c- (Hahn 1989)
5
29.5-26 Definite Germany  Hahnofersand (Allsworth-Jones 1986)
29.5-26 Definite Germany  Kelsterbach (Protsch and Semmel
1978) (Allsworth-Jones
1986)
29.5-26 Definite Germany  Vogelherd Cave (Riek 1933) (Allsworth-
\Y Jones 1986) (Hahn 1977)
(Conard and Bolus 2003)
29.5-26 Definite Germany  Hohlenstein- (Hahn 1977) (Hahn 1971)
Stadel IV
29.5-26 Definite Hungary  Pesko cave GrN datelist 10: 63.
lowest layer clay (Allsworth-Jones 1986)
29.5-26 Definite Hungary [stallosko cave 9 (Vértes 1955) (Delporte
[base] 1957)
29.5-26 Definite Hungary  Istallosko cave 9 (Vértes 1955) (Delporte
1957)
29.5-26 Definite Hungary  Istallosko cave 9 GrN datelist 10: 63.
[top] (Vértes 1955) (Delporte
1957)
29.5-26 Definite Italy Abri Fumane A2 (Bartolomei ef al. 1992)
(outer)
29.5-26 Definite Italy Abri Fumane A2 (Bartolomei ef al. 1992)
(inner)
29.5-26 Definite Italy Riparo Mochi G OxA datelist 18 (1994):
347.
29.5-26 Definite Italy Abri Fumane D6 (Bartolomei ef al. 1992)
29.5-26 Definite Italy Castelcivitarsa  (Gambassini 1997)
(upper)
29.5-26 Definite Italy Abri Fumane (Bartolomei et al. 1992)
D3b
29.5-26 Definite Italy Serino (hearth)  Radiocarbon 21: 355

(Florence datelist 4)
(Mussi 1992)
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29.5-26 Definite Italy Gr. Paglicci
24B2-1
29.5-26 Definite Italy Castelcivita gic  Radiocarbon 31: 354
[Florence datelist 4
(Gambassini 1997)
29.5-26 Definite Italy Castelcivita
tg.29-30
29.5-26 Definite Italy Abri Fumane A1 (Bartolomei ef al. 1992)
29.5-26 Definite Poland Spadzista St. A (Kozlowski 2000)
[humic soil,
stillfried B]
29.5-26 Definite Romania  Mitoc Malul (Honea 1986) (Chirica
Galben 8b [- 1986)
8.0m] [sq. B4]
<26 Definite Romania  Mitoc Malul OxA datelist 11 (1990)
Galben 11 sup. [- (Honea 1986) (Chirica
9.8m] [sq. D5] 1986)
<26 Definite Romania  Mitoc Malul (Honea 1986) (Chirica
Galben 12b [- 1986)
12.26-12.38m]
[sq. JO1]
<26 Definite Russia Kostienki [ (Soffer 1989) (Hahn 1977)
cultural layer 3
<26 Definite Russia Jabrud I 6 GrN datelist 10: 49
<26 Definite Spain La Vina XIII OxA datelist 24: 457.
[lower]
<26 Definite Spain La Guelga lower
black level [cave
interior]
<26 Definite Spain Reclau Viver T (Canal i Roquet and
111 Carbonell i Roura 1989d)
<26 Definite Spain Arenillas 11 Bernaldo de Quiros, pers.
comm.
<26 Definite Spain Labeko Koba VII
(top)
<26 Definite Spain Cueva Morin 7/6 (Gonzalez Echegaray and
Freeman 1978) (Bernaldo
de Quiros and Moure-
Romanillo 1978)
<26 Definite Spain Mollet Cave 0.6- OxA datelist 18 (1994)
0.8m (Canal i Roquet and
Carbonell i Roura 1989c¢)
(Maroto et al. 1996)
<26 Definite Spain Labeko Koba V
<26 Definite Spain Abric Romani 2 (Canal i Roquet and

Carbonell i Roura 1989a)
(Bischoff et al. 1994)
(Maroto et al. 1996)
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<26 Definite Spain Ruso [I] 5a
<26 Definite Spain L'Arbreda (Canal i Roquet and
B1*[Level H?]  Carbonell i Roura 1989b)
(Bischoff et al. 1989)
(Soler i Masferrer and
Maroto 1 Genover 1987)
(Maroto et al. 1996)
<26 Definite Spain Castillo 18C OxA datelist 18 (1994)
(Cabrera Valdes and
Bischoff 1989) (Cabrera-
Valdés er al. 1996)
(Cabrera Valdés 1984)
<26 Definite Spain Castillo 18B2 OxA datelist 18 (1994)
(Cabrera Valdes and
Bischoff 1989) (Cabrera-
Valdés et al. 1996)
(Cabrera Valdés 1984)
<26 Definite Spain Castillo 16 (Cabrera-Valdés et al.
1996) (Cabrera Valdés
1984)
<26 Definite Spain Castillo 18B2 (Cabrera Valdes and
[upper] Bischoff 1989) (Cabrera-
Valdés et al. 1996)
(Cabrera Valdés 1984)
<26 Definite Spain Castillo 18B1 (Cabrera Valdes and
[upper] Bischoff 1989) (Cabrera-
Valdés et al. 1996)
(Cabrera Valdés 1984)
<26 Definite Turkey Ucagizli Magara (Minzoni-Déroche 1992)
C (Kuhn et al. 1999) (Kuhn
et al. 2001)
<26 Definite U.K. Tornewton Cave OXxA datelist 22 (1996)
<26 Definite UK. Kent's Cavern (Campbell 1977)
cave earth A2 (Aldhouse-Green and
Pettitt 1998)
<26 Probable  Austria Krems- (Bednarik 1989)
Galgenberg
<26 Probable  Belgium  Trou Magrite 3  (Otte and Straus 1995)
<26 Probable  Belgium  Trou Magrite 2  (Otte and Straus 1995)
base
<26 Probable  Russia Kostienki XVII  (Anikovich 1992)
[Spitsyn site] 2
<26 Probable  Slovenia  Divje Babe 2 (Karavanic 2000)
<26 Probable  Spain Cueva de el Bernaldo de Quiros pers.
Pendo VIII comm. (Gonzalez
Echegaray 1980)
<26 Probable  Spain Cova Beneito (Iturbe and Cortell 1987)

upper [VI1]

(Villaverde et al. 1998)
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<26 Probable  U.K. Pin Hole Cave = OxA datelist 22 (1996)
(Jacobi et al. 1998)
<26 Probable  U.K. Robin Hood's OxA datelist 22 (1996)
Cave
<26 Probable UK. King Arthur's (Taylor 1928) OxA datelist
Cave mammoth 9 (1989)
layer
<26 Probable  U.K. Pin Hole Cave  OxA datelist 7 (1988)
within blade (Jacobi et al. 1998)
distribution
<26 Probable  U.K. Bench Quarry OxA datelist 9 (1989)
"Tunnel" cavern (Aldhouse-Green and
Pettitt 1998)
<26 Probable  U.K. Kent's Cavern OxA datelist 22 (1996)
(Aldhouse-Green and
Pettitt 1998)
<26 Probable  U.K. Paviland Cave  (Aldhouse-Green and
[Goat's Hole] Pettitt 1998) (Swainston
2000) (Turner 2000a)
<26 Probable  U.K. Paviland Cave  OxA datelist 3 (1986)
[Goat's Hole] (Turner 2000a) (Swainston
occupation 2000)
horizon
<26 Unlikely  Austria Salzofenhohle =~ GrN datelist 3
<26 Unlikely  France Perte de Bramarie Radiocarbon 21: 417
[Caniac du (Lyon datelist 8)
Causse]
<26 Unlikely  France Les Rivaux, Loc. Radiocarbon 25(1): 77-8
1 [Espaly-St- (Lyon datelist 9).
Marcel]
<26 Unlikely Russia Kostienki XII (Anikovich 1992) (Soffer
[Volkovskaya] 1a 1989) (Anikovich 1992)
<26 Unlikely UK. Pin Hole Cave 68 (Jacobi et al. 1998)
<26 Unlikely U.K. Pin Hole Cave 50 (Jacobi et al. 1998)
<26 Unlikely U.K. Soldier's Hole OxA datelist 12 (1991)
spit 16 (Aldhouse-Green and
Pettitt 1998)
<26 Unlikely UK. Soldier's Hole OxA datelist 12 (1991)
spit 20 (Aldhouse-Green and
Pettitt 1998)
<26 Unlikely UK. Pin Hole Cave 69 (Jacobi et al. 1998)
<26 Unlikely UK. King Arthur's (Taylor 1928) OxA datelist
Cave red clay 9 (1989)
<26 Unlikely UK. Hyaena Den OxA datelist 22 (1996)

(Tratman et al. 1971)
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<26 Unlikely U.K. Picken's Hole, Radiocarbon, 21: 340
Layer 3 (British Museum datelist
11) (Tratman 1964) (Stuart
1982)
<26 Unlikely U.K. Kent's Cavern OxA datelist 6 (1987)

pink cave earth

(Aldhouse-Green and
Pettitt 1998)
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