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Abstract 
Identification of cultural groups is rare in the early Palaeolithic due to site formation processes 
including taphonomy and the effect of raw material and site function. This paper reviews a critical 
period in Europe at about 400 ka (MIS 11) when we may be able to identify such groups. This period, 
sees more sustained occupation and evidence of new technologies, including bone and wooden 
tools, hunting and fire-use. Importantly, brain size had begun to approach modern capacity. The 
fine-tuned record from Britain enables correlation of sites and new models of human behaviour to 
be developed. Millennial-scale changes in material culture can now be recognised, which can be 
interpreted as brief incursions by different cultural groups into Britain from mainland Europe. We 
suggest that population movement was primarily driven by changes in climate and environment. We 
further propose that variation in material culture is a reflection of local resources and landscape and 
that during stable environment localised expressions of culture emerge. This can be applied to 
Europe, where it is suggested that a complex mosaic of small-scale cultural groupings can be 
identified, some with and some without handaxes, but underpinned by a common set of 
technologies and behaviours.  
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1. Introduction 
 

The concept of culture is central to the study of current and past societies, but in earlier periods of 
archaeology it has often become a rather loose term that has been used in a number of different 
ways, particularly in the realm of Palaeolithic studies. In a modern context there are many 
definitions, but for the purposes of this discussion we use the term in the sense of a people with a 
common set of practices and beliefs that persists through time. This can of course include 
techniques, tools, social values, communication or language (e.g. Henrich, 2015). But from the 
earlier years of the discipline the term was used in a rather different way, sometimes to describe 
groupings of artefact assemblages that were similar in form and possibly age, but which had little 
clear bearing on a social grouping. The subject was initially divided by period or epoch with terms 
such as ‘Chellean’, ‘Acheulean’ and ‘Mousterian’ (e.g. de Mortillet, 1883). However, from the first 
half of the 20th century it was realised that there was no simple unilinear evolutionary development 
and that different types of assemblage or industries could co-exist. The term industry was often used 
synonymously with culture, the former being the material remains and the latter what they 
represented. From this developed culture histories that were written to describe how the 
Palaeolithic could be divided up both chronologically and geographically (e.g. Burkitt, 1921; Breuil, 
1926, 1932; Oakley, 1949; Bordes, 1961, 1968; Wymer, 1968).  
 
In the last fifty years, the term techno-complex has often been deployed alongside or in place of 
culture to overcome the difficulties of conceptualising cultural transmission over large time-scales 
and across continents. Clarke (1968) defined a techno-complex as a group of interlinked yet 
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unrelated cultures characterised by assemblages with a shared polythetic range of artefact types 
that represent a widely diffused technology in use in similar contexts. The concept provides a means 
of grouping broadly similar assemblages, but in doing so it inevitably subsumes spatial and temporal 
variation (Clarke, 1968; Gamble, 1999). Further, it still does not overcome many of the inherent 
problems of how culture can be recognised or persisted beyond the millennial scale. The classic 
example has been the ‘Mousterian debate’ since Binford and Binford (1966) questioned the cultural 
validity of the French Mousterian industries of Bordes (1961), arguing that function was the key 
factor (Bordes and de Sonneville Bordes, 1970; Mellars, 1970; Binford, 1973; Bordes, 1973). Since 
then Dibble (1987) has suggested resharpening as a major component for the French Mousterian, 
while other researchers have added raw materials and taphonomy to the growing number of 
external factors that effect assemblage formation in the broader sphere of the Palaeolithic (Dibble, 
1987; McPherron, 1994; Ashton and McNabb, 1994; Stern, 1994; White, 1998a; Dibble et al., 2006).  
 
Is it then possible to recognise cultural groupings in the Palaeolithic where a shared set of beliefs 
and practices are transferred over several or more generations in what might be called a cultural 
tradition? For the Upper Palaeolithic of Europe advances in radiocarbon dating have enabled the 
recognition of more discrete units of analysis; the combination of long stratigraphic successions with 
changes in material culture and correlation with other sites has produced a much more robust way 
to study human groups at a millennial scale (e.g. Jacobi and Higham, 2011a, 2011b; Hublin, 2015; 
Maier, 2017; Schmidt and Zimmermann, 2019). It is within these situations that Palaeolithic 
archaeologists can begin to investigate the nature of social groups with common practices and 
traditions, and due to artistic expression, possibly beliefs. 
 
Extending this scale of understanding back to earlier Palaeolithic periods is problematic, due mainly 
to the lack of resolution. A more profound problem is whether culture existed in the modern sense 
in the deep past? Many studies suggest that some non-human primate practices consist of learned 
behaviours and are therefore culturally transmitted (Whiten et al., 1999; Hohman and Fruth, 2003; 
Van Schaik et al., 2003; Hopper et al., 2007; Whiten, 2017). However, these can potentially be 
reinvented at the individual level with little evidence of persistence over a significant length of time, 
whereas modern human culture consists of a complex set of practises and beliefs accumulated, 
adapted and improved over generations (Boyd et al., 2011; Henrich and Tennie, 2017). The origins of 
human cumulative culture and the related issue of high-fidelity social learning have thus become key 
topics of study (e.g. Tomasello, 1999; Pradhan et al., 2012; Dean et al., 2014; Pargeter et al., 2019; 
Stout et al., 2019). Henrich (2015) has argued that as technologies became more complex, taking 
generations to develop, knowledge transfer became increasingly essential for survival, with enlarged 
social networks providing the best environments for learning (see also Mithen 1994; Lycett and 
Norton, 2010). In other words, anything from hunting techniques, successful hide removal, butchery, 
construction of shelters and the ability to make fire were all cultural practices that had to be 
successfully transferred within a social group for future survival.  
 
If this is correct, then the problem becomes not one of whether there was complex culture in the 
early Palaeolithic, but whether it can be recognised. The early Palaeolithic archaeological record is 
recovered at different scales of analysis, ranging from secondary context, intermixed assemblages 
discarded over tens of thousands of years to the single moments with in situ scatters and refitting. 
The former can provide evidence of broad-brush changes through time (Gamble 1996a; Ashton and 
Lewis, 2002; Ashton et al., 2011; Davis, 2013; Bridgland and White, 2015), while the latter can 
provide high-resolution information on human behaviour in specific environmental settings, for 
example the horse butchery site at Boxgrove (Roberts and Parfitt, 1998; Pope and Roberts, 2005). In 
between these are assemblages in primary context that represent the aggregate of human 
behaviour over time, be that during a single occupational phase or through repeated use of a site 
over millennia and potentially by different human groups. These may simply reflect a stable resource 
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such as water or raw material, rather than have any cultural significance. Further, the formation of 
palimpsests and significant taphonomic disturbances can make some assemblages difficult to 
disentangle into meaningful cultural entities (see Dibble et al., 2006).  
 
It is in this middle ground that we may be able to identify cultural groupings, but with two important 
considerations. First it is necessary to have multiple sites without problems of palimpsests and 
taphonomy, and second they need to be correlated over short time-scales. Much work over the last 
30 years on the British Lower Palaeolithic has been devoted to understanding the effects of 
taphonomy, function, resharpening and raw materials on assemblage composition (e.g. Ashton and 
McNabb, 1994; McPherron, 1994; Ashton et al., 1998, 2005; White 1998a; Wenban-Smith et al., 
2000; Emery, 2010). This has been combined with an unusual set of circumstances which allow the 
identification of discrete episodes of occupation at a millennial scale; during the earlier part of MIS 
11 a series of sites contain fine-grained pollen sequences that are directly associated with a series of 
distinctive archaeological assemblages. As a cul de sac of north-west Europe, these have been 
interpreted as a sequence of short-lived population incursions. The spatial and temporal patterning 
in the data provides the rare opportunity to identify cultural groupings that seem to represent 
traditions of learning and arguably other shared behaviours and social practices. This paper uses the 
British evidence and that from mainland Europe to investigate how lithic assemblages can be used to 
understand cultural groupings and build a model of European society at 400,000 ka. 
 

2. Background to the study 
 
The period between 500 and 400 ka is a critical phase in Europe in the development of human 
evolution, technology and societies. The fossil evidence from Africa and Eurasia shows that by this 
time the size of the brain was approaching modern ranges and DNA studies suggest that this period 
is soon after the divergence between Neanderthals and our own ancestral species (Hublin, 2009; 
Endicott et al., 2010; Arnold et al., 2014; Meyer et al., 2014). Within Europe there seems to be a 
range of fossil types with some attributed to early Neanderthals and others to Homo heidelbergensis 
(Manzi et al., 2010; Stringer, 2011, 2012; Manzi, 2016; Galway-Witham et al., 2019). But there is no 
clear agreement on the division into the two species and the fossil from Gruta da Aureira, Portugal 
shows characteristics of both (Daura et al., 2017). 
 
It is also a period that sees a more sustained expansion of human populations across southern, 
central and north-west Europe (Roebroeks and van Kolfschoten, 1995; Ashton and Lewis, 2012; 
Moncel et al., 2015; Ashton, 2016, 2018; Moncel and Arzarello, 2016). For northern latitudes, 
occupation is punctuated by periods of cold, but in southern Europe occupation may have been on a 
semi-continuous basis. The oceanic climates of north-west Europe enabled occupation of northern 
latitudes and it has been argued that this was the stage for developing the abilities to cope with 
long, cold winters (Parfitt et al., 2010; Cohen et al., 2012; Ashton and Lewis, 2012; Hosfield, 2016). 
The shorter growing seasons imply a greater dependence on hunting and several sites show better 
evidence of this technology (Warren, 1911; Thieme, 1997; Roberts and Parfitt, 1999; Schoch et al., 
2015). The use of fire also becomes evident in the record (Mania, 1995; Gowlett et al., 2005; Preece 
et al., 2006; Roebroeks and Villa, 2011; Ravon et al., 2016a, 2016b), while there are hints of hide-
processing from cut-marks and in the form of scrapers, perhaps for clothing and shelter (Voormolen, 
2008; Ashton, 2015). 
 
From 500 ka there is also the more persistent use of caves (Carbonell et al., 1995; de Lumley and 
Barsky, 2004; Molines et al., 2005; Ollé et al., 2016; Ravon, 2018), which may correspond with the 
construction of shelters. There have been suggestions that from this time there is a growing 
recognition of place, space and perhaps territories, which is critical for how societies were 
structured and operated (Ashton, 2018; Ravon, 2018; Scott and Shaw, 2018). Some of the 
distinctions in handaxe form hint at cultural groupings and representation of both individuals and 



4 
 

different societies (Wenban-Smith, 2004; Bridgland and White, 2014, 2015; White, 2015; Ashton, 
2015; White and Bridgland, 2018; White et al. 2019). 
 
Marine Isotope Stage (MIS) 11 is the central period in these developments. It is also one of the best 
understood periods for changes in climate and environment, which act as the backdrop to human 
technological and cultural behaviour (de Beaulieu et al., 2001; Nitychoruk et al., 2005; Ashton et al., 
2008; Ashton and Lewis, 2012; White et al., 2013; Candy et al., 2014). The British record makes a 
major contribution to understanding of the environmental changes through MIS 11, and also 
provides evidence of different archaeological signatures and the introduction of new technologies. 
These include assemblages that have traditionally been termed ‘Clactonian’ (those with cores and 
flakes) and ‘Acheulean’ (those with handaxes). Here we initially take a step back from previous terms 
and debates and describe the range of assemblages that occur across Europe at this time, before 
returning to these issues to construct a framework of interpretation, which incorporates changes in 
environment and climate, differences in landscape, the behavioural responses by human 
populations and the identification of cultural groups during the limited time-span of MIS 11.  
 

3. The MIS 11 climatic and environmental record 
 
The complexity of MIS 11 is shown through marine, ice-core and offshore palynological records 
between c. 425 to c. 360 ka (e.g. Bassinot et al., 1994; EPICA Community Members, 2004; Desprat et 
al., 2005; Candy et al., 2014). The saw-tooth record of peaks and troughs has been numbered 
decimally (11.3 to 11.0) which represent specific isotopic events and show the full complexity of the 
marine isotopic record (Imbrie et al., 1984; Bassinot et al., 1994; Desprat et al., 2005). This 
complexity is more difficult to recognise in the terrestrial record, which has usually been reliant on 
long palynological sequences. As a consequence most studies use the simpler division of MIS 11c to 
MIS 11a, which reflect periods, rather than points, in time (e.g. Tzedakis et al., 1997, 2001, 2006; 
Reille and de Beaulieu, 1995; de Beaulieu et al., 2001; Desprat et al., 2005; Candy et al., 2014). MIS 
11c corresponds with the period of relatively stable climate from the sharp warming at c. 425 ka 
through to the first major cooling at c. 390 ka. A relatively cool or cold series of oscillations until c. 
375 ka have been denoted as MIS 11b, which is followed by relatively warmer climate until c. 360 ka 
and denoted as MIS 11a. 
 
As most of the palynological records, such as the Velay sites in France (Reille and de Beaulieu, 1995; 
de Beaulieu et al., 2001) or the north European sites such as Döttingen, Dethlingen and Ossówka 
(Nitychoruk et al., 2005; Diehl and Sirocko, 2007; Koutsodendris et al., 2012) are from cores, they 
lack archaeological associations. Where pollen is preserved at archaeological sites it is often from 
short sequences that are difficult to correlate with the longer palynological record. However, in a 
few instances in Britain the palynology, in conjunction with molluscan biostratigraphy, has enabled a 
better correspondence between the terrestrial record and marine isotope stratigraphy.   
 
Hoxne and Marks Tey form the key to correlating the British archaeological signatures during MIS 11 
(Figures 1 and 2). Both sites overlie Anglian till of MIS 12 age. Marks Tey is the para-stratotype for 
the Hoxnian Stage, providing a pollen sequence for this interglacial that has been divided into four 
zones: HoI to HoIV (Turner, 1970; Candy et al., 2014). The first part of the Hoxnian can also be 
recognised at Hoxne (HoI to HoIIIa; Strata F to D). The flora and fauna from Stratum C, which 
accumulated following a hiatus in deposition, show a marked cold period, which is followed by a 
warmer interval during which the fluvial sediments of Stratum B were deposited. On the basis of 
aminostratigraphy, biostratigraphy and U-series dates, Strata F to B have all been attributed to MIS 
11 (Ashton et al., 2008). Therefore the interpretation is that the Hoxnian Interglacial is MIS 11c and, 
at Hoxne, MIS 11b is represented by Stratum C and MIS 11a is represented by Stratum B. A 
combination of lithostratigraphy with pollen and molluscan biostratigraphy has been used to 
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correlate Hoxne and Marks Tey with a wider range of archaeological sites, including Clacton, 
Swanscombe, Barnham, Elveden and Beeches Pit (Preece and Penkman, 2005; Ashton et al., 2008, 
2016; White et al., 2013). These sites are discussed in more detail below. 
 

4. The British record 
 
In Britain there is a wealth of archaeological sites that date to MIS 11 (Ashton, 2016) and many of 
these are in association with environmental evidence that enables reconstruction of the human 
habitats and are part of a robust chronological framework (Ashton and Lewis, 2012). The industries 
include those with and without handaxes, and there is also variation in handaxe form. The sites are 
concentrated in southern and eastern England, with access to primary or secondary sources of 
Cretaceous flint. Many are in secondary context, recovered from terraces of rivers such as the 
Thames and Solent, and are less securely dated due to the paucity of environmental evidence 
(Wymer, 1968; Hosfield, 1999; Ashton and Lewis, 2002; Ashton and Hosfield, 2010; Davis, 2013), but 
there are six sites that are in primary context and associated with environmental evidence (Figures 1 
and 2; Table 1). 
 
Clacton-on-Sea, Essex 
Known since the 19th century, Clacton is a channel of the former River Thames, infilled with fluvial 
and overlying estuarine sediments (Warren, 1912, 1923, 1951; Oakley and Leakey, 1937; Pike and 
Godwin, 1953; Singer et al., 1973; Bridgland et al., 1999). Palynology suggests that the upper part of 
the fluvial sequence correlates with the Hoxnian pollen zones of late HoII or early HoIII (Figure 2) and 
also has the first appearance of the molluscan ‘Rhenish Fauna’. The latter demonstrates a land-link 
with mainland Europe, and helps correlation with other Thames sites. The large lithic assemblages 
were excavated from the fluvial sediments and can probably be assigned to HoIIb-HoIIc. They consist 
of simple cores, flakes and flake tools, but no handaxes, which has led to the term ‘Clactonian’. The 
core working is typical of other British Lower Palaeolithic assemblages with the use of single-
platform and alternating platform techniques (Ashton and McNabb, 1994). The flake tools consist of 
notches, denticulates and simple scrapers. The fluvial sediments also contained the world’s oldest 
wooden spear (Warren, 1911; Oakley et al., 1977). 
 
Swanscombe, Kent 
Swanscombe has been excavated extensively since the early, 20th century, particularly at Barnfield 
Pit (Smith and Dewey, 1913; Swanscombe Committee, 1938; Ovey, 1964; Bridgland, 1994; Conway 
et al., 1996). The fluvial sequence is part of the Boyn Hill/Orsett Heath Terrace formation of the 
Lower Thames and consists of Phase I (Lower Gravel, Lower Loam) and Phase II (Middle Gravels). 
These sediments span most of the Hoxnian Interglacial (MIS 11c) with the first appearance of the 
‘Rhenish fauna’ providing a correlation with other Thames sites (Figure 2; Penkman et al., 2011; 
White et al., 2013). Phase III is a complex series of slope and alluvial sediments that may correlate 
with MIS 11b and 11a (White et al., 2013). The three phases have distinct lithic assemblages with 
Phase I consisting of simple cores, flakes and flake tools, but no undisputed handaxes. The Phase II 
sediments are typified by pointed handaxes, which are often small with unworked butts.  By contrast 
the Upper Loam in the Phase III deposits produced a small assemblage of distinctive ovate handaxes, 
often with a twisted profile (White, 1998b; White et al. 2019). Other sites in the Swanscombe area 
seem to repeat the pattern of the three phases and their associated lithic industries with Phase I at 
Southfleet Road  (Wenban-Smith, 2013), Phase II at the Swanscombe School Site (Wenban-Smith 
and Bridgland, 2001) and possibly Phase III at the nearby sites of Dartford Heath (White et al., 1995) 
and Greenhithe (White et al., 2013). 
 
Barnham, Suffolk 
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The clay pit at East Farm, Barnham, has been excavated several times since the 1930s and the most 
recent work is ongoing (Paterson, 1937; Wymer, 1985; Ashton et al., 1998, 2016). Glaciofluvial 
sediments and Anglian till occupy a deep channel incised into Chalk bedrock. These are overlain by 
silts and clays, which infill a depression and thin towards the margins where they overlie a lag gravel. 
A palaeosol is present on the surface of these fine grained sediments and this is overlain by colluvial 
‘brickearth’. The silts and clays are attributed to the first half of the Hoxnian interglacial (Lewis, 
1998; Parfitt, 1998; Preece and Penkman, 2005; Voinchet et al., 2015). The most recent work at the 
site has demonstrated that a simple core and flake assemblage is associated with the lag gravel. A 
later assemblage with handaxes was found in the palaeosol, which in one area thins to reveal the lag 
gravel. Here the underlying core and flake assemblage is overprinted with the handaxe assemblage 
(Ashton et al., 2016). It is now clear that the handaxe assemblage post-dates the core and flake 
assemblage. Handaxes are few in number and are typically ovates (Wymer, 1985; Ashton et al., 
1998), including two with twisted profiles. Critically, the introduction of handaxe technology was 
rapid, measured by the time it took the palaeosol to form, which could have been a century or less. 
Large quantities of burnt flint have also been discovered in the palaeosol, but it is not yet clear 
whether this relates to natural or human use of fire. 
 
Elveden, Suffolk 
Elveden lies 8 km to the west of Barnham and has a very similar stratigraphy with a basin, filled with 
silts and clays, that cuts into Anglian till (Patterson and Fagg, 1942; Ashton et al., 2005). Lag gravels 
lie at the margins and the sequence is sealed by an overlying palaeosol and ‘brickearth’.  The pollen 
sequence from the silts and clays has been attributed to HoI and HoII. The palynology and the 
similarity of the sequence to Barnham suggests that the two basins may be part of the same river 
network. The flint assemblages are from various locations around the margins of the basin and 
appear to be geologically contemporary, containing handaxes, simple cores, flakes and flake tools. 
The handaxes are ovate and cordiform in plan, while some have twisted lateral edges, similar in form 
to the two from Barnham. 
 
Beeches Pit, Suffolk 
Just 9 km to the south of Elveden is Beeches Pit, which has been investigated since the 19th century 
(Whitaker et al. 1891; Kerney, 1976; Gowlett et al., 2005; Preece et al., 2006, 2007; Voinchet et al., 
2015). The site is at the edge of a low Chalk bluff with Anglian till and glacial gravels at the base 
overlain by silts and tufaceous clays formed from springs from the Chalk. An unusual suite of 
molluscs known as the ‘Lyrodiscus fauna’, has been used to correlate with other locations in north-
west Europe (see below). The lithic assemblage in the silts and clays probably spans HoII and HoIII of 
the Hoxnian. It consists of simple cores, flakes, flake tools and several handaxes, which are a mix of 
ovate and more pointed forms. The site also has convincing evidence of a series of hearths 
associated with burnt artefacts.  
 
Hoxne, Suffolk 
Hoxne has been known from 1797 with Frere’s discovery of handaxes with several excavations since 
(Frere 1797; Evans et al. 1896; West, 1956; Singer et al., 1993; Ashton et al., 2008). The main 
archaeological assemblages were recovered by Wymer in the 1970s from the fluvial sediments of 
Stratum B (Lower Industry) and the slope deposits of Stratum A (Upper Industry).  The strata are 
post-Hoxnian in age (i.e. post-MIS 11c) and attributed to MIS 11a (see above). Both assemblages 
have simple core and flake working, although the Lower Industry is dominated by the manufacture 
of handaxes of generally ovate form, while the Upper Industry has several pointed handaxes and a 
significant component of finely made scrapers.  
 
Summary of British record 
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With improved dating and correlation of several key British MIS 11 sites there is a pattern that is 
beginning to emerge in the archaeological assemblages (Figure 2). The first industries consist of 
simple core and flake working with an absence of handaxes and have traditionally been termed 
‘Clactonian’. They occur during HoI and HoII of the Hoxnian (MIS 11c) at Clacton, Swanscombe Phase 
I and at Barnham on the lag gravel. Towards the end of HoII or early HoIII a different set of industries 
occur, which have similar core and flake working, but the addition of handaxe manufacture. In the 
Phase II deposits at Swanscombe the handaxes are pointed in form, while the East Anglian sites of 
Barnham (palaeosol), Elveden and Beeches Pit show a variety of ovates and cordiforms, sometimes 
with twisted profiles, and occasionally more pointed forms. There is no archaeological evidence of 
occupation of Britain during MIS 11b, but a series of assemblages are attributed to MIS 11a. In the 
Thames Valley the industries in the Upper Loam at Swanscombe, the Stoney Loam at Greenhithe and 
the Wansunt Loam at Dartford Heath all contain remarkably refined, twisted ovates (Smith and 
Dewey, 1913; White, 1998b; White et al., 2013; White et al., 2019). The assemblages from Hoxne 
also probably date to MIS 11a, but with pointed as well as more ovate forms of handaxe, one of 
which in the Reid-Moir collection at the British Museum is a perfect twisted ovate, remarkably 
similar to those in the Thames Valley. 
 
These sites seem to show several different assemblage types, with at least the first being introduced 
by a population from mainland Europe after the Anglian Glaciation (MIS 12). The rapid appearance 
of handaxe technology at Barnham (see above) also suggests a new population incursion from 
Europe towards the peak of the Hoxnian Interglacial (MIS 11c). If there was an absence of humans in 
Britain during the colder climate of MIS 11b, then there was a fresh incursion of people during the 
warmer climate of MIS 11a. A plausible interpretation of this pattern is that different cultural groups 
entered Britain with distinctive material cultures. Of particular note are the differences between the 
handaxe assemblages in East Anglia compared to the Thames valley during the peak of MIS 11c (see 
below).  
 
Recent research suggests that there was a continuous land connection between south-east England 
and north-west Europe during MIS 11. It is widely agreed that the Kent-Artois anticline was first 
breached at the end of MIS 12 to create the Strait of Dover (Smith, 1985; Gibbard, 1995; Toucanne 
et al., 2009). It has been suggested that the rivers Scheldt and Thames flowed through the newly-
formed strait, but that the Rhine continued to flow north-west into the North Sea leaving a 
watershed and potential land connection in the Southern Bight (Hijma et al., 2012). Evidence of a 
landlink towards the peak of the Hoxnian Interglacial (MIS 11c) is shown by the ‘Rhenish’ molluscan 
fauna from the River Scheldt being found in Thames deposits in late pollen zone HoIIc into HoIII 
(Kerney, 1971; White et al., 2013). The land connection would have been enlarged with cold or 
cooler climate and consequent falls in sea-level, during MIS 11b and 11a (Ashton and Hosfield, 2010; 
Ashton et al., 2011, 2016). 
 

5. Mainland Europe 
 
The MIS 11 archaeological record for mainland Europe is more complex, suffering from the 
continental scale of different geological schemes and dating frameworks, systems of analysis and not 
least different raw materials. In most cases correlation is at best to the marine isotope stage, rather 
than sub-stage (Figures 1 and 3). Sites have been considered that predominantly range between MIS 
12 to MIS 10, although other sites with exceptional evidence, such as Schöningen, have also been 
included. 
 

5.1 France 
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France has a rich and varied Middle Pleistocene record found in a range of geological and 
palaeogeographical settings, including the use of caves and open-air sites, and characterised by 
considerable diversity in lithic technology (Table 2). 
  
Seine Valley sites 
Two handaxe sites in the Seine Valley, La Celle and St Pierre-les-Elbeuf, have been dated to MIS 11. 
The occurrence of the ‘Lyrodiscus fauna’ strongly suggest a similar age to Beeches Pit, and therefore 
may date to MIS 11c (Antoine et al., 2007; Cliquet et al., 2009; Limondin-Lozouet et al., 2010; 
Moncel et al., 2015; Voinchet et al., 2015; Ashton et al., 2016). Handaxes at both sites are made on 
local Cretaceous flint. Of the 30 handaxes found at La Celle in the late 19th Century, the few that can 
be located are pointed or cordiform forms (Limondin-Lozouet et al., 2010). At St Pierre-les-Elbeuf, 
two phases of occupation can be recognised, the lower characterised by pointed handaxes and the 
upper by a greater variety of forms including some with twisted edges (Cliquet et al., 2009; Moncel 
et al., 2015).  
 
Somme Valley sites 
The two sites at Cagny-La-Garenne, Amiens, are associated with fluvial deposits of the Middle 
Terrace of the Somme Valley, assigned to MIS 12 on the basis of the regional stratigraphic 
framework and ESR dating (Antoine et al., 2007). In combination there are 10 archaeological 
assemblages with artefacts manufactured on local flint cobbles. They consist of handaxes, 
unifacially-worked cores and flakes, with a retouched flake assemblage dominated by notches and 
denticulates (Lamotte and Tuffreau, 2001a,b, 2016; Moncel et al., 2015). The handaxes are 
frequently thick, pointed forms, crudely worked with hard hammers although soft hammer working 
is also in evidence. The assemblage from Rue de Cagny at St Acheul is associated with the red sand 
of the Middle Terrace and assigned to MIS 11 or early MIS 10 (Commont, 1908; Moncel et al., 2015). 
The artefacts are made on flint and consist of handaxes dominated by ovate forms, frequently 
twisted, alongside unifacially-worked cores and scrapers. Located 1 km from La Garenne, the site at 
Ferme de l’Epinette produced an artefact assemblage associated with a grey forest soil attributable 
to MIS 11/10 (Tuffreau et al., 1997). The assemblage is dominated by handaxes of various types 
manufactured on local flint alongside smaller numbers of cores and flake tools (Lamotte, 1999).  
 
La Grande Vallée, Poitou 
Located to the south of the Paris basin in the Poitou region of west central France, the site of La 
Grande Vallée has produced evidence of human occupation during both MIS 13 and 11 (Hérisson et 
al., 2012, 2016). Upper Turonian bedrock outcropped in the immediate vicinity of the site, providing 
a rich source of good quality flint. It occurred as large to small slabs, nodules and blocks, which 
required specific techniques of exploitation, reflecting adaptation to the local raw material. The 
handaxes are a range of different shapes and include examples with pointed and rounded tips 
(Hérisson et al., 2016), while retouched flakes consist primarily of scrapers with some notches, 
tranchoires and occasionally denticulates. 
 
Menez-Dregan, Brittany 
In Brittany, a number of coastal sites have produced distinctive lithic assemblages that have been 
termed the ‘Colombanian’ (Monnier and Molines, 1993; Monnier et al., 1994; Ravon et al., 2016a). 
The best preserved is Menez-Dregan I, which has been excavated since 1991. A collapsed marine 
cave formed in gneiss bedrock, the site has revealed several archaeological layers that represent 
repeated human occupation from MIS 13/12 to MIS 7 (Monnier et al., 1996; Ravon et al., 2016a,b). 
The main archaeological layers have also produced evidence for burning, including hearth structures 
that are argued to represent controlled fire-use by humans from late MIS 13 or early MIS 12. The 
main occupation horizon during MIS 11 is layer 8b, which overlies a raised beach. The lithic 
assemblage is made predominantly on local beach pebbles of flint, quartz, sandstone, quartzite and 
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microgranite, but occasionally on ‘glossy sandstone’ (grès lustré), imported from 20 km away. 
Denticulates, notches and scrapers are made on flint flakes or quartz pebbles. Cobbles of sandstone, 
quartzite and microgranite were selectively used for the production of heavy-duty tools, such as 
choppers, minimally modified to produce robust cutting edges. In addition, however, there are three 
handaxes, two cleavers and seven unifaces. Ravon et al. (2016a) argue that the ‘Colombanian’ is a 
regional facies of the Acheulean, an adaptation to the specific raw materials of the southern coast of 
Britanny. 
 
Caune de l’Arago, Tautavel 
Caune de l’Arago is a limestone cave in Tautavel, eastern Pyrenees. The main sequence has 
important phases of human occupation during MIS 14, 13 and 12, each showing a different type of 
occupation (de Lumley et al., 2000, 2004; Falguères et al., 2004, 2015; de Lumley and Barsky, 2004; 
Byrne, 2004; Moigne et al., 2006; Fei, 2007; Barsky, 2013). The majority of artefacts are made on a 
variety of local river cobbles, while better quality raw material was brought in from between 15 and 
30 km away. Limestone was preferred for cobble tools and hammerstones, whereas fine-grained 
siliceous rocks were selected for more complex knapping sequences and the production of 
retouched tools.  
 
The earliest occupation in MIS 14, consisted of several short-term stays associated with the butchery 
of horse, reindeer, bison and red deer (Barsky and de Lumley, 2010; Barsky, 2013). Handaxes are 
prevalent and are more intensively shaped and symmetrical than higher in the sequence. The 
notches and points also have a high degree of standardisation. During MIS 13 the occupation reflects 
seasonal hunting of red and fallow deer in a forest environment. Handaxes are absent and 
retouched tools are more diverse with an increase in scrapers. The richest layers during MIS 12 have 
a variety of butchered faunal remains, indicating year-round occupation (de Lumley and Barsky, 
2004; Barsky, 2013) and also include the remains of Homo heidelbergensis (de Lumley, 1976; 
Arsuaga et al., 2014). The lithic assemblages are dominated by poor quality, local materials with an 
abundance of quartz fragments. There are a range of retouched tools with a small number of 
partially worked, irregular cleavers and handaxes (Barsky, 2013).  
 
Terra Amata, Nice 
Terra Amata is a coastal, open-air site in Nice, southern France. The sequence shows periods of 
marine transgression and regression during MIS 11 and 10 with several phases of short-term visits 
and more sustained occupation (de Lumley et al., 2009, 2015). Early controversy regarding the 
integrity of the archaeological layers (de Lumley et al., 1976; Villa, 1983) has been resolved with the 
determination of a series of archaeostratigraphical units (de Lumley, 2013). The archaeological 
evidence consists of structures, hearths and faunal remains, including elephant, wild boar and red 
deer, alongside the lithic assemblage made predominantly on local raw materials (de Lumley, 2015; 
Viallet, 2016). Flint pebbles were preferentially selected for producing flake tools while limestone 
cobbles were used for cobble tools, picks, cleavers and occasionally handaxes. The latter are made 
on flat limestone slabs with minimal shaping by a few, deep removals, usually with an unmodified 
cortical butt. Bone retouchers have also been identified (Moigne et al., 2016). 
 

5.2 Iberian Peninsula 
 

The Iberian record provides further evidence of variation and complexity in the lithic record from 
MIS 12-10 (Table 3).  
 
Sierra de Atapuerca, Burgos 
The complex of caves at Atapuerca, near Burgos in northern Spain, has produced several handaxe 
assemblages from three sites. The Sima de los Huesos has a single sub-ovate quartzite handaxe 
associated with more than 6500 human fossils from at least 28 individuals displaying early 
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Neanderthal features (Carbonell et al., 2003; Arsuaga et al., 2014). Various dating methods suggest a 
minimum age of 427 ± 12 ka for the hominins (Arsuaga et al., 2014). 
 
Gran Dolina TD10 is a c. 4 m thick sequence of clastic flow sediments that have been divided from 
the base into TD10.4 to TD10.1 (Rodríguez et al., 2011). A wide variety of dating methods suggest 
formation between 450 ka to 350 ka (Moreno et al., 2015; Ollé et al., 2016). Ongoing excavation of 
TD10.4 and TD10.3 is revealing assemblages with handaxes dating to MIS 12 and MIS 11 (Ollé et al., 
2013, 2016). Sub-unit TD10.2, which may date to late MIS 11 or MIS 10, has provided a record of 
short but intensive episodes of communal hunting and butchery of large numbers of bison 
(Rodríguez-Hidaldo et al., 2017). The large lithic assemblage is almost exclusively made on chert, 
dominated by side scrapers, denticulates, notches and points, with just a single handaxe (Ollé et al., 
2013). TD10.1 is likely to date to MIS 10 or MIS 9 and contains several episodes of human occupation 
that suggest use of the cave as a base camp, alternating with shorter and more sporadic visits (Ollé 
et al., 2013, 2016). The lithic assemblage is characterised by relatively low numbers of cleavers and 
handaxes, the latter tending towards either lozenge-shaped ovate or broad-tipped pointed forms 
(García-Medrano et al., 2015). Retouched tools are more common, made on blanks from centripetal 
cores and prepared or Levallois cores in the uppermost level (Ollé et al., 2013). 
 
Located just 50 m from Gran Dolina, Galería is infilled with a 12 m sequence divided into six 
lithostratigraphic units of which GII and GIII have produced 12,000 faunal remains, 1800 lithic 
artefacts and two human fossils, a cranial fragment and mandible fragment that has affinities with 
the Sima fossil material  (Ollé et al., 2013). A variety of dating techniques have produced conflicting 
results with ages for the lowest sub-unit ranging from c. 500 ka to c. 300 ka, while for the upper sub-
unit GIIIb from c. 260 ka to 220 ka (Ollé et al., 2016; Berger et al., 2008; Falguères et al., 2013; 
Demuro et al., 2014). The archaeology of GII and GIII shows little change through the sequence, 
characterised by a high proportion of finished tools. These consist of handaxes and cleavers, the 
former being typically elongated, quite thick and ovate in form (García-Medrano et al., 2014). There 
are also a large number of scrapers, denticulates and notches made on flakes from centripetal and 
other core types (Ollé et al., 2013; García-Medrano et al., 2015). The fragmented reduction 
sequences and lack of spatial organisation, suggest repeated short-term, low intensity visits to 
exploit the carcasses of animals that may have fallen into the cave from the opening above (Ollé et 
al., 2013).  
 
Ambrona 
Approximately 150 km north-east of Madrid, Ambrona occupies a strategic position in a karst 
landscape. The Lower Stratigraphic Member is thought to date to the latter part of MIS 11, based on 
chronostratigraphy and biostratigraphy (Howell et al., 1995; Pérez-González et al., 2005; Santonja et 
al., 2014, 2018). It has been excavated extensively since the early 20th Century with a record of low 
intensity human occupation focused on the processing of large mammals (Howell, 1965; Howell et 
al., 1995; Villa et al., 2005; Santonja et al., 2018). Flint and quartzite dominate the assemblage, being 
brought in from 20km and 5km respectively, while local quartz and limestone are occasionally 
utilised (Freeman, 1991; Santonja et al., 2018). Although the technology is consistent through the 
sequence, the frequency of tool types varies (Santonja et al., 2018). Handaxes, cleavers and picks 
made on large flakes and cobbles are present throughout, but standardised retouched tools, in 
particular scrapers and denticulates, dominate the assemblages. Core reduction is most commonly 
discoidal, with bipolar and unipolar also present. 
 
Gruta da Aroeira 
The recent discovery of a human cranium at Gruta da Aroeira in central Portugal adds further 
complexity to the Middle Pleistocene human fossil record (Daura et al., 2017). Dated to MIS 11, the 
Aroeira 3 cranium shares some traits with the Sima de los Huesos material, interpreted as early 
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Neanderthal, but other traits similar to fossils from Bilizingsleben, attributed to Homo 
heidelbergensis (Stringer, 2012; Manzi, 2016). The cranium was associated with a lithic assemblage 
with handaxes and retouched flakes and a faunal assemblage including burnt bones (Marks et al., 
2002; Daura et al., 2017). 
 

5.3 Italy 
 

The Italian Middle Pleistocene record is characterised by open-air sites with and without handaxes, 
although, with the exception of Guado San Nicola, none are unequivocally of MIS 11 age (Table 4).  
 
Guado San Nicola 
The site of Guado San Nicola in the Upper Volturno Valley has been excavated since 2008, revealing 
several archaeological levels rich in lithics and fauna, which are attributed to the MIS 11/10 
transition using Ar/Ar and ESR/U-series dating (Turrini et al., 2014; Nomade and Pereira, 2014; 
Bahain et al., 2014; Peretto et al., 2016). The fauna includes deer, elephant, aurochs, rhinoceros and 
horse, with some bones showing evidence of butchery (Sala et al., 2014). The lithic industry is mainly 
on flint slabs and cobbles with occasional use of limestone, silicified limestone and jasper, all local to 
the site.  Handaxes are usually made on flint slabs with working of tips and distal edges to produce 
pointed forms. Alternate, discoidal and, unusually, Levallois cores are present to produce flakes for 
scrapers, denticulates and notches. There is no differentiation in raw material used for handaxe 
manufacture or core and flake working (Muttillo et al., 2014). 
 
Fontana Ranuccio 
A feature of several Italian sites is the presence of handaxes manufactured on elephant bone 
(Boschian and Saccà, 2015; Zutovski and Barkai, 2016). These first occur at Fontana Ranuccio in the 
Sacco Valley, 50 km south-east of Rome. A palaeosol associated with stone tools and fauna has been 
dated using K-Ar dating to approximately 450 ka (Segre and Ascenzi, 1984; Segre Naldini et al., 
2009). The small lithic assemblage is predominantly on flint and includes scrapers, denticulates and 
five or six handaxes. There are at least eight bone tools, with two handaxes made on elephant bone 
and a retouched bovine metacarpal. Four hominin teeth share morphological affinities with Sima de 
los Huesos and, to a lesser extent, Arago (Rubini et al., 2014). The teeth are broadly contemporary 
with the hominin calvarium from Ceprano, 40 km south-east of Fontana Ranuccio.  The calvarium 
was recently dated to between 460 and 353 ka (Manzi et al., 2010; Nomade et al., 2011; Manzi, 
2016) and displays a combination of archaic and derived features, sharing close affinities with the 
Arago specimens. Both are assigned to Homo heidelbergensis heidelbergensis by Manzi (2016). 
 
Via Aurelia sites 
Further evidence of complexity in the Italian record is provided by three sites along the via Aurelia 
north-west of Rome. At Torre in Pietra, two archaeological horizons have been assigned to late MIS 
10 and MIS 7 respectively on the basis of Ar-Ar, U-series, ESR dating and the regional 
chronostratigraphic framework (Marra et al., 2016; Villa et al., 2016). The older assemblage includes 
handaxes of varied form, predominantly made on limestone or siliceous limestone cobbles, while 
small flint pebbles were used for pebble tools, scrapers, denticulates and notches (Anzidei and 
Bulgarelli, 2015). Castel di Guido, dated to between 327 ka and 260 ka based on U/Th and ESR 
dating, also has a significant handaxe assemblage, but manufactured on fragments of elephant long 
bones as well as flint cobbles (Michel et al., 2001, 2009; Boschian and Saccà, 2015; Zutovski and 
Barkai, 2016). Other tools made on elephant bone are typically larger and thinner than their stone 
equivalents. The assemblage also includes choppers, denticulates, notches and scrapers made on 
flint, limestone and siliceous limestone pebbles. The neighbouring site of La Polledrara di Cecanibbio 
is dated to MIS 9 using lithostratigraphy, biostratigraphy and a range of radiometric techniques, but 
by contrast has no handaxes (Milli and Palombo, 2005; Pereira et al., 2017). The stone tools are 
made on small pebbles of flint and siliceous limestone that were not available in the immediate 
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locality, and consist of scrapers, denticulates, notches and borers (Anzidei et al., 2012). Eight bone 
tools have also been recognised. The butchery of large mammals for food procurement, including an 
adult Palaeoloxodon antiquus, seems to have been the main focus of the site, unlike Castel di Guido 
where obtaining bone raw material was also important ( Anzidei and Bulgarelli, 2015; Pereira et al., 
2017).  
 

5.4 Central and Eastern Europe 
 
The Lower Palaeolithic record of central and eastern Europe is characterised by the absence of 
handaxes and a preponderance of assemblages with small tools and high incidence of retouch, such 
as at Bilzingsleben, Schöningen, Vértesszőlős, Rusko, Wroclaw and Trzebnica (Bosinski, 2006; Rocca, 
2016; Rocca et al., 2016; Table 5). This has led to the idea of a Lower Palaeolithic Microlithic 
Tradition, with the suggestion of the use of composite tools (Burdukiewicz, 2003; Moncel, 2003), 
although in most cases raw material may be a limiting factor. The age of many of the assemblages is 
uncertain and few can be confidently assigned to MIS 11. One issue is the ongoing uncertainty 
regarding the age of the Holsteinian and Reinsdorf interglacials. The Holsteinian is widely recognised 
as the European equivalent of the Hoxnian and is correlated with MIS 11 (Schreve and Bridgland, 
2002; Bridgland et al., 2004; Nitychoruk et al., 2005, 2006; Urban, 2007; Ashton et al., 2008; 
Koutsodendris et al., 2010, 2012; Candy et al., 2014; van Kolfschoten, 2014), although some studies 
attribute it to MIS 9 (Geyh and Müller, 2005; Richter and Krbetschek, 2015). The younger Reinsdorf 
Interglacial is variously attributed to MIS 9 or a later sub-stage of the Holsteinian (Litt et al., 2007; 
Urban, 2007; Urban et al., 2011; Urban and Sierralta, 2012). An assemblage probably pre-dating MIS 
11 is Level VI at Korolevo in the Ukraine. Dated to approximately 500 ka on the basis of the regional 
chronostratigraphic framework, the assemblage is characterised by the core reduction and 
modification of natural blanks of local andesite to produce choppers and side scrapers (Koulakovska 
et al., 2010).   
 
Bilzingsleben, Thuringia, Germany 
The travertine deposits at Bilzingsleben form part of the high terrace of the River Wipper and are 
assigned to the Holsteinian Interglacial on the basis of palynology and biostratigraphy (Mania, 1974, 
1990; Toepfer, 1980; Fischer et al., 1991; Gramsch, 2003; Müller and Pasda, 2011). Fossils attributed 
to Homo heidelbergensis (Stringer 2012) have been found associated with a rich environmental and 
archaeological record, although recent taphonomic analyses have concluded that the remains are in 
secondary context (Müller and Pasda, 2011). The reported 100,000 stone artefacts are made on 
locally occurring pebbles of Baltic flint, often frost-shattered and derived from Elsterian glacial 
deposits, alongside Triassic chert and limestone pebbles (Mania and Weber 1986). The assemblage 
probably includes a large number of natural fragments and the small, poor quality raw material is a 
major constraint on tool manufacture (Schäfer, 1993; Pasda, 2012). Core reduction is virtually absent 
and instead small natural chunks and fragments were retouched to make scrapers, denticulates, 
notches and points (Rocca et al., 2016). Small bifacial tools also occur, variously interpreted as 
handaxes or the product of reworking of unifacial tools (Laurat, 2003; Richter, 2015). Flaked bone 
tools have also been identified, including one that is interpreted as a handaxe (Brühl, 2003; Zutovski 
and Barkai, 2016). There is also some evidence for fire at the site in the form of charcoal, burnt 
lithics and burnt bones (Mania, 1991).  
 
Schöningen, Lower Saxony, Germany 
At Schöningen, a series of Lower Palaeolithic open-air sites have been identified in a complex of 
interglacial sediments associated with a lake-shore. Most of the archaeological evidence is attributed 
to the Reinsdorf Interglacial (Urban, 2007). The lithic assemblages are made on good quality pebbles 
and nodules of Baltic flint from local Elsterian deposits (Serangeli and Conard, 2015). There are no 
handaxes and thermal spalls and natural fragments are frequently used as bases for scrapers, 
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denticulates, notches and points. The rare cores have short reduction sequences and produce thick 
flakes, which are sometimes retouched. Bone tools include retouchers and percussors made on long 
bones, ribs and metapodials of horse and bison (Julien et al., 2015; van Kolfschoten et al., 2015b). 
Schöningen also provides a rare glimpse of a wood industry through the remarkable preservation of 
a series of wooden spears, alongside a lithic assemblage characterised by intensively-retouched 
scrapers and the butchered remains of approximately 40 horses (Thieme, 1997, 2007; Voormolen, 
2008; van Kolfschoten et al., 2015a,b; Serangeli and Conard, 2015; Schoch et al., 2015). 
 
Vértesszőlős, Hungary 
At Vértesszőlős, a series of archaeological levels are found in a sequence of inter-bedded loess 
sediments and travertine capping Terrace V of the River Tata (Kretzoi and Dobosi, 1990; Bridgland et 
al., 2006). The age of the site is unclear, with regional stratigraphy and biostratigraphy suggesting an 
age of MIS 13 or MIS 12 (Dobosi, 2003; Bridgland et al., 2006), but radiometric dates indicating an 
age of MIS 9 (Pécsi, 1990; Moncel, 2003). The lithic assemblage is likely to be a palimpsest of 
multiple phases of occupation, with artefacts made on a range of locally occurring small river 
pebbles, although larger blocks of limestone and radiolarite were probably available in the wider 
landscape (Fluck and McNabb, 2007; Rocca, 2016; Rocca et al., 2016). Small tools were made by 
retouching pebbles, flakes, chunks and thermal spalls. A few bifacially worked pieces have been 
interpreted as diminutive handaxes, while a rich bone tool assemblage includes a bifacially-worked 
elephant bone, also described as a handaxe (Kretzoi and Dubosi, 1990; Zutovski and Barkai, 2016). 
Small burnt areas and concentrations of burnt bone have been interpreted as hearths (Vértes and 
Dobosi, 1990; Roebroeks and Villa, 2011). The site has produced human fossils attributed to Homo 
heidelbergensis (Stringer, 2012). 
 
Greece 
Greece is an understudied area and the few sites suffer from an absence of robust chronologies. The 
human cranium from Petralona Cave has been assigned to Homo heidelbergensis (Stringer, 2012) 
and Homo heidelbergensis steinheimensis (Manzi, 2016), but is poorly dated with ESR estimates 
between 350 and 150 ka (Grün, 1996). A lithic assemblage of cores and tools made on small quartz 
pebbles and fragments has been reported, but it lacks provenance data and may be largely 
comprised of natural fragments (Tourloukis and Harvati, 2018). Marathousa 1 is the best dated site 
with ESR age estimates of 500-400 ka.  An open-air location in the Megalopolis basin, it has been 
recently discovered with ongoing excavations (Panagopoulou et al., 2015; Harvati et al., 2016; 
Tourloukis and Harvati, 2018). Preliminary results report a lithic assemblage of small flakes, flake 
fragments, retouched flakes, chunks and cores made on small radiolarite and flint pebbles, in 
association with cut-marked bones of elephants and other large mammals. 
 

6. Discussion 
 

6.1 The European record 
 

It is clear from just the above sites that there is enormous variation and complexity in the lithic 
record from sites across Europe before, during and after MIS 11. Although there are sometimes hints 
at regional patterning, such as the use of elephant bone for handaxe manufacture in Italy, or the lack 
of convincing bifacial tools at sites in Germany, much of this can be accounted for by the problem of 
suitable stone materials for handaxe or cleaver manufacture. It is also clear that differences in site 
use had an impact on variation, such as the various locations at Atapuerca; Galería, for example, had 
long-term use in the exploitation of mammals that had fallen through the cave opening above, 
whereas the function of TD10 changed from bison butchery and exploitation to more short-term 
base-camp occupations. Changing site function through time also seems to be the case at Caune de 
l’Arago, which had an effect on handaxe abundance in the lower levels, but their absence higher in 
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the sequence. Given the influence of variables such as raw material and site function, it is very 
difficult to see any meaningful cultural patterning in the European record, other than a broad-brush 
techno-complex that incorporates a common core and flake technology with the use of flake tools 
and sometimes the production of handaxes and cleavers.  
 
Clearly, one question to arise is the usefulness of the term Acheulean, which is traditionally applied 
to assemblages that include evidence of handaxe, cleaver or other LCT technology. The frequency of 
handaxe and cleaver manufacture in assemblages across Europe ranges from absent, through to 
infrequent or to being a major focus of stone tool production. But their presence or absence is often 
contingent on local circumstance, which may reflect site function, raw materials or short-lived 
traditions. As a reflection of these factors, handaxes and cleavers can rarely be used to draw 
chronological distinctions between sites. If these tools continue to be used as the type fossil for the 
Acheulean, then this term becomes merely a descriptive umbrella for their presence, rather than 
providing a deeper understanding of the technological or cultural complexity that is apparent from 
sites both with and without them.  
 
But are there other aspects of material culture that might support the continued use of the term 
Acheulean for a wide-spread, long-lasting techno-complex, that might involve a myriad of shorter-
term cultural traditions? There are of course some components of Lower Palaeolithic technology of 
which we only catch occasional glimpses. Other technologies, such as efficient hunting, hide-
processing and use for clothing and shelters, and occasional use of fire, also seem to be apparent at 
many sites (Warren, 1911; Mania, 1995; Thieme, 1997; Roberts and Parfitt, 1999; Gowlett et al., 
2005; Preece et al., 2006; Roebroeks and Villa, 2011; Voormolen, 2008; Ashton, 2015, 2016; Schoch 
et al., 2015; Ravon et al., 2016a). We therefore suggest that the Acheulean, in the context of late 
Middle Pleistocene Europe, could be used as a broader term for a complex series of assemblages, 
with or without handaxes, which are united by a common foundation of behaviours, a repertoire of 
other technologies, and perhaps social structures. 
 
If handaxes, in particular, are no longer regarded as a necessary component of the Acheulean, what 
is their importance? As numerous experiments have shown, they are highly efficient tools and seem 
particularly suitable for the range of tasks involved in butchery (Jones, 1994; Mitchell, 1995; Machin 
et al., 2007; Bello et al., 2009), but as demonstrated simple flakes can also be used effectively for 
these tasks (e.g. Jones, 1980; Voormolen, 2008). Other than their significance as butchery tools, they 
have been suggested to show planning depth, both in terms of manufacture, but also in terms of 
more prolonged use. This is certainly of importance to archaeologists in terms of recognising action 
and thought. But similar attributes are also reflected by the longer manufacturing processes of items 
such as functional spears, with such time-investment in manufacture that they are also likely to have 
had a prolonged life.   
 
Of perhaps more importance in the prolonged use-life of handaxes, alongside other items of 
material culture, is their curation and the additional meanings that these tools acquired as 
possessions of either individuals or cultural groups. Many researchers have argued for the social 
importance of handaxes in the negotiation of relationships (Gamble, 1999; Kohn and Mithen, 1999; 
Pope and Roberts, 2005; Porr, 2005; Machin et al., 2007; Spikins, 2012; Ashton, 2015). If this is the 
case, an important aspect would be to demonstrate difference or similarity, which is quite difficult to 
achieve on small pebbles or badly-fractured flint. So it might not be the difficulties of creating a 
handaxe on poor material that was the limiting factor, but more the problems of achieving a key part 
of the underlying social or cultural purpose. Handaxes are the only durable item of material culture 
where we can perhaps identify this purpose, but artefacts of wood or bone could also fulfil the role. 
Additionally, other visual displays of identity would have been equally important, but are no longer 
or never were archaeologically visible (Porr, 2005; McNabb, 2012; Ashton, 2015). There is no 
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doubting the usefulness of handaxes to archaeologists and anthropologists for interpreting past 
thoughts, actions and as reflections of societal relationships, but they were not a requisite for either 
survival or in negotiating the social world. 
  

6.2 A model for interpreting the European record 
 

In an attempt to interpret the complexity of the lithic evidence a hypothesis has been developed 
which uses landscape setting as a critical factor (Ashton et al., 2016; Ashton, 2018). It is suggested 
that during stable climates individual human groups became habituated within their localised 
territory. The organisation of the area with its rivers, forests and hills, and the distribution of the 
resources within it, structured the way in which the group would have operated and through time 
created a ‘landscape of habit’, that we see operating at the group level (cf. Gamble, 1999). As long as 
the environment was stable, there may have been little larger-scale movement of human groups, at 
least on a generational scale, with only occasional interaction with other populations. Through 
habituation within the landscape came material culture that was both a reflection of the resources 
within the territory, but also representative of that human group, leading to new cultural traditions 
of practise and manufacture. 
 
Longer term habituation would not only have led to a distinctive material culture, but also the 
construction of a habitat or niche. Niche construction not only implies habituation, but also 
alteration of a landscape, which may have positively fed back and enhanced its construction (Laland 
and O’Brien, 2010). This could have been through enculturation of that landscape, such as the 
creation of forest trails, the development of nodal points through the construction of hearths and 
shelters, or repeated use of stone raw material sources thereby creating areas of lithic waste or 
broken tools. Structuring of the landscape and patterned re-use would have led to reinforcement of 
the original use of the habitat. Niche construction would not only have affected humans, but also 
other biota, most visibly the larger mammals. For example the accumulation of carcasses would 
have altered the patterns of predation by other carnivores, in particular scavengers, such as hyenas. 
Equally, competition with other carnivores for the use of caves and rockshelters would have had an 
effect on the construction of the niche beyond the human occupants. 
 
The resilience of humans within these habitats would have been dependent either on a stable 
environment, or on their ability to adapt to changing environment, with climate being the biggest 
trigger. Sites in southern Europe would have been buffered against downturns in climate due to the 
shorter and often milder winters, while caves also provided the means to cope with cooler 
conditions; it is these locations where there seems to have been semi-continuous occupation, such 
as Caune de l’Arago in southern France, the Atapuerca caves in northern Spain, and possibly Menez-
Dregan in Brittany. These may have been the ‘source’ areas of Dennell et al. (2011), compared to the 
‘sink’ areas to the north. 
 
Adaptation to changes in environment would have been essential in northern Europe with the more-
marked peaks and troughs of cyclical climate change. Using niche construction theory there are two 
types of adaptation (Laland and O’Brien, 2010). The first is ‘inceptive’ whereby organisms (humans in 
this case) adapt to a new environment, such as improved thermal buffering through better shelters 
and clothing. Alternatively there might be ‘counteractive’ behaviour, where organisms shift to their 
preferred habitat. For the Middle Pleistocene of northern Europe, beyond the karstic landscapes or 
the provision of sea-caves, it is likely that groups would have struggled to survive any major cooling. 
It is probable that the second option was adopted with increased movement of populations to more 
favourable environments. Equally, a warming climate would also have led to increased population 
movement, but with an expansion of biological boundaries. 
 



16 
 

This hypothesis can be applied to the British context. One of the benefits of the British record is that 
human groups were occasional visitors. This, combined with the resolution and correlation of the 
different sequences, enables us to disentangle some of the complexity found in mainland Europe. If 
Europe can be seen as a photographic montage of different human behaviours and cultural groups, 
in Britain we can bring into sharper focus at least two and perhaps three of those images, where 
isolated groups have entered Britain and we get a clearer view of their cultural identity. At the 
beginning of MIS 11c groups arrived apparently without knowledge of, or the need for, handaxe 
manufacture, but were rapidly replaced during the peak interglacial by groups with this technology. 
After a possible absence in MIS 11b, a further group seems to have arrived in MIS 11a, this time with 
distinctive twisted ovates (White, 1998b; White et al. 2019). The entry of different human groups 
into Britain can be mapped onto changes in climate or environment (Ashton et al., 2016). The arrival 
of the first and third groups can be linked to warming climate, at the start of MIS 11c and of MIS 11a 
respectively. 
 
The appearance of the second group in MIS 11c is more difficult to comprehend as it corresponds 
just prior to the peak interglacial at the change from pollen zones HoII to HoIII. It has been suggested 
that the movement of this second group into Britain might be linked to the non-arboreal pollen 
(NAP) event (Ashton et al., 2016). The NAP can be recognised at various sites across northern 
Europe, such as Ossówka in Poland, the German sites of Munster Breloh, Döttingen and Dethlingen, 
and at Hoxne and Marks Tey in Britain (Turner, 1970; Nitychoruk et al., 2005; Diehl and Sirocko, 
2007; Ashton et al., 2008; Koutsodendris et al., 2010, 2012; Candy et al., 2014). There is little 
agreement on the cause of the NAP, although a climatic downturn just prior to the peak interglacial, 
or events such as a volcanic eruption or meteor strike, have all been suggested. Whatever its cause, 
large-scale deforestation would have led to destruction of familiar landscapes and acceleration in 
population movement as new habitats were sought. In Britain it occurred towards the end of HoIIc, 
which also marks the appearance of groups with handaxes at Swanscombe and probably Barnham. 
 

6.3 Territories and group size 
 

In Britain there is a further intriguing pattern that is beginning to emerge with contrasts between 
East Anglia and the Thames Valley (White et al. 2019). With the introduction of handaxes during the 
peak of MIS 11c, sites in the Thames valley, such as Swanscombe Middle Gravels, are dominated by 
pointed, often small handaxes. By contrast the contemporary site of Elveden in East Anglia has ovate 
and cordiform handaxes, which in over a third of cases have distinctive twisted profiles. At the 
nearby site of Barnham, although there are only four excavated handaxes, one of those also is a 
twisted cordiform. Other East Anglian sites with twisted ovates that might be contemporary include 
Foxhall Road in Ipswich and Jeeves’ Pit in Hitchin. White et al. suggest that these are distinctive 
regional material cultures reflective of localised groups in the Thames Valley and East Anglia. They 
go on to suggest that the reappearance of twisted handaxes in the Thames Valley during MIS 11a 
might indicate continuity in manufacture through social learning and transmission between MIS 11c 
and MIS 11a, despite a probable dislocation of groups out of Britain during the downturn of climate 
in MIS 11b. Movement could have been to north-west France or areas now drowned by the 
southern North Sea or Channel Basin. Importantly, it would have to have been areas with suitable 
lithic raw materials to allow continuity in the manufacture of this distinctive form of handaxe. If this 
interpretation is correct then we can begin to identify the material culture of human groups on a 
localised scale that is maintained not just through several generations, but over many millennia, and 
that can survive dislocation during moderate changes in climate. 
 
If we can begin to recognise cultural groups and possible areas of influence, then can we also 
identify territories? As White et al. (2019) point out, the maximum distances between the East 
Anglian sites is just under 100 km between Foxhall Road and Hitchin; most distances are between 80 
and 60 km. Other data can be brought to bear. Raw material studies can indicate the maximum 
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distances that exotic raw materials were brought into a site (e.g. Gamble 1996b). For Britain most 
sites lie within flint-rich areas where there are few distinctions in raw material types. There are 
exceptions such as flint handaxes being brought over 60 km from East Anglia into the Midlands to 
the MIS 13 site of Waverley Wood (Keen et al., 2006). At the probable MIS 9 site of Wolvercote, flint 
was brought from the Chilterns at c. 25km (Ashton, 2001). Much better data survives in Europe 
during the Middle Pleistocene beyond the areas of flint-rich gravels from Cretaceous bedrock. At the 
MIS 14-12 site of Caune de l’Arago raw material was brought in from over 30 km (Barsky, 2013). At 
Menez-Dregan from MIS 11 through to MIS 9 ‘glossy sandstone’ was consistently transported 20 km 
(Ravon, 2017), while at Ambrona flint was brought in from 20 km away (Santonja et al., 2018). For 
the Early Middle Palaeolithic the distances do not change dramatically; at Orgnac, La Payre, Ranville 
and La Cotte de St Brelade, distances of up to 30 km are recorded (Cliquet, 2008; Fernandes et al., 
2008; Moncel et al., 2012; Shaw et al., 2016). Unusually, the Massif Central site of Sainte Anne I has 
a few artefacts that come from over 60 km and one from over 100 km (Fernandes et al., 2008).  
 
The data shows a remarkably consistent record for the Middle Pleistocene with very few sites 
recording distances of over 30 km. The question remains open as to whether these 30 km distances 
reflect a realistic territory of seasonal movement. But in the absence of contradictory evidence it can 
certainly be considered. Ethnographic studies provide some evidence for recent hunter-gatherer 
groups, but this clearly has to be used with great caution due to potential pressures or contact with 
agricultural communities, or when extrapolating to a different human species with different 
technologies, social systems and territorial constraints. The studies might however provide a range 
of options for earlier hunter-gatherer groups. The most extensive study is that of Binford (2001) 
where population densities and group size (dispersed and aggregate according to annual cycle) are 
given for 399 hunter-gatherer groups in a variety of climatic and environmental settings. Finding 
good analogues for Pleistocene Europe during MIS 11 is again problematic, but the western fringes 
of North America between 40-70°N latitude provide a similar range of climates and possibly some 
environments, where 76 groups are listed.  
 
Population size varies enormously and at different times of year with seasonally dispersed groups 
averaging 19 members, while occasional aggregations of related groups averaged 105 members. 
Territory size also varies with larger areas and lower population densities in more northerly 
latitudes, but have an average radius of 23 km. Not unexpectedly, there are increased environmental 
constraints on population densities in more northerly areas, which is predominantly a reflection of 
the ability of humans to convert biomass into edible foods. With less advanced hunting technologies 
or food-processing techniques, Middle Pleistocene populations would have been less efficient at 
converting resources into food and therefore would have had lower population densities. For 
biologically viable populations (c. 150+) the implication is that territories would have been larger and 
possibly fit with what is known from raw material studies. 
 
The group size figures correspond to some extent to the Social Brain Hypothesis, where brain size, 
specifically neocortex and memory, limits the number and type of personal relationships that can be 
maintained in a social network, with an average of 150 (Dunbar, 1992, 1998). On the basis that the 
major encephalisation of the brain occurred prior to 500,000 years ago, these calculations might be 
applicable to late Middle Pleistocene populations and that social networks may have been similar for 
societies at that time. This might suggest that for central East Anglia and the Thames Valley, each 
with their specific material cultures, we might expect 100 to 200 people for each region. These 
regional groups and territories could be extrapolated out to other habitable or inhabited areas of the 
UK and indeed Europe. 
 

6.4 Human evolution in MIS 11 in Europe 
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If Britain is a microcosm of what is happening in Europe, then it begins to make sense of the 
complexity in the lithic record. During periods of stable climate humans are constructing landscapes 
of habit with distinctive material cultures that we can begin to think about as small-scale cultural 
groups on an ethnographic scale. Importantly this could have had an impact on two main 
evolutionary processes. Stable populations would have reduced gene-flow between groups and so 
enhancing selection for traits that benefit adaptation to a particular environment. But secondly 
there is a growing realisation of the importance of cultural evolution, where specific cultural systems 
can have an important impact on selection (Henrich, 2015). These could involve anything from diet 
and food processing methods with selection for enzymes that enable greater tolerance of toxins, or 
simple spear throwing or thrusting techniques with selection for particular physical traits.  
 
The expectation would be that the dual processes of environmental and cultural evolution could 
have led over millennial time periods to distinct variations in the hominin populations of MIS 11 
Europe. As new hominin fossils are being discovered and analysed, over the last decade there has 
been an increasing realisation of the complexity of the European record. The bifold division into 
Homo heidelbergensis and Homo neanderthalensis seems more and more difficult to sustain 
(Dennell et al., 2011; Stringer, 2011, 2012; Asuarga et al., 2014; Manzi, 2016; Galway-Witham et al., 
2019). This is highlighted by the recently published Portuguese cranium from Gruta da Aureira, 
which has a combination of traits that are not seen in any other fossil (Daura et al., 2017); the thick 
supraorbital torus of the cranium is similar to that from Bilzingsleben, commonly attributed to Homo 
heidelbergensis (Stringer, 2012; Manzi, 2016). In contrast, the large, triangular postglenoid process is 
similar to the Sima de los Huesos fossils, which through morphological traits and, more recently, 
DNA are now assigned to early Neanderthals (Stringer, 2012; Asuarga et al., 2014). It is clear that the 
complexity of the archaeological record is matched by that of the human fossils. 
 

6.5 Identification of cultural groups in the early Palaeolthic 
 

As discussed in the introduction, the term ‘culture’ in the Palaeolithic has been variously and loosely 
defined with its use varying from large-scale assemblage groups to illustrate culture histories to 
smaller-scale, almost ethnographic style cultural groupings as increasingly recognised in Upper 
Palaeolithic Europe. Processual archaeology brought new standards to bear in the interpretation of 
the archaeological record and for Palaeolithic studies introduced greater understanding of the 
effects of taphonomy, function, resharpening and raw materials on lithic assemblage formation 
(Binford, 1973; Dibble, 1987; Schick, 1987; Ashton and McNabb, 1994; McPherron 1994; Stern 1994; 
White 1998a; Dibble et al., 2006; Emery, 2010). With the difficulties of large time-scales, geological 
processes and the creation of palimpsests or ‘time averaged’ assemblages (Stern 1994), there 
seemed to be little prospect of being able to identify small-scale cultural traditions in the early 
Palaeolithic. However, due to an unusual set of geological and biological circumstances it can be 
suggested that distinctive material cultures over short time-scales and limited areas do represent 
small-scale social and cultural groups during MIS 11 in Britain. 
 
The British MIS 11 sites fill an important gap in the scales of temporal and spatial resolution usually 
available to archaeologists studying the early Palaeolithic. At the finest scale there are the fleeting 
glimpses or ‘moments in time’ provided by in situ refitting scatters, most notably at sites such as 
Boxgrove (Roberts and Parfitt, 1999) or Koobi Fora, site FxJj50 (Bunn et al. 1980; Kroll 1994). At the 
opposite end of the scale are the broad shifts in technology or demography provided by secondary 
context archaeology or other time-averaged assemblages, which provide important frameworks to 
understand the subject. The current study provides evidence of the middle ground of small-scale 
cultural traditions, which provides a new dimension on the understanding of social groups and the 
role of material culture.  
 

7. Conclusion  
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This paper has demonstrated the enormous variation in lithic industries across Europe before, during 
and after MIS 11. These include assemblages where handaxes are a major focus of stone tool 
manufacture, a more marginal technology or absent entirely. There are a variety of different raw 
materials and flaking methods, and the persistent use of small retouched tools, often alongside 
heavy duty tools including occasional use of chopping tools. At some sites bone is also used as raw 
material for manufacturing tools. There are glimpses of a suite of other technologies and behaviours 
such as the use of wooden spears and efficient hunting techniques, hide-processing for clothing and 
shelters, more persistent use of caves and the occasional use of fire. While handaxes have often 
been used to distinguish between different material cultures, it is these other technologies and 
behaviours that may underpin human occupation of Europe at this time.  
 
This paper has developed a model for understanding the variation in lithic technology that is based 
on the establishment of group territories during periods of stable climate. Through habituation, 
patterned re-use and enculturation of the landscape, material culture comes to reflect both the 
available resources within a territory and the traditions of manufacture and practise developed by 
that human group. This results in a mosaic of different material cultures that may reflect individual 
groups and territories. It is environmental change, particularly climate change, which is the impetus 
for the movement of groups and the transmission of ideas and technology. With regards to the 
British record, when considered at the European scale it is our contention that assemblages 
traditionally assigned to either the ‘Clactonian’ or ‘Acheulean’ are in fact two cultural expressions of 
a single social and technological complex that characterises human populations in Europe around 
400 ka.  
 
The fine-tuned British record, with its punctuated occupation, provides an opportunity to begin to 
identify aspects of this behaviour, bringing into focus localised groups on a generational scale. 
Comparisons can be drawn with ethnographic data and predictions of group size based on brain size. 
Through future research we can examine whether the lithic evidence for possible territory size 
through raw material transport distances and culturally acquired techniques of handaxe 
manufacture matches-up with the expectations of the Social Brain Hypothesis and the parameters 
provided by recent hunter-gatherer societies.  
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Figures and Tables 
 
Figure 1. Map of Europe showing main sites mentioned in the text. Skull symbol indicates sites with 
hominin remains. 
 
Figure 2. Suggested correlation of British and French sites using stratigraphy, palynology and 
biostratigraphy (based on Preece and Penkman, 2005; Ashton et al., 2008; White et al., 2013). Fw 
Bed = Freshwater Bed; MG = Middle Gravel; St P-l-E = St Pierre-les-Elbeuf; B = Brackish molluscan 
fauna; R = Rhenish molluscan fauna; Dr1 = the mollusc Discus ruderatus; Dr2 = the mollusc Discus 
rotundatus; L = Lyrodiscus molluscan fauna. 
 
Figure 3. Chronology of key European sites assigned to MIS 12-10. Age ranges shown by arrows 
reflect published interpretations (see text for references). For the fine-tuned correlation of the 
British sites see Figure 2. Structure of MIS 12-10 after Imbrie et al. (1984) and subdivision of MIS 11 
after Tzedakis et al. (2001) and Candy et al. (2014). 1Alternative interpretation of the relationship 
between the Holsteinian Interglacial and the marine isotope record places Bilzingsleben in MIS 9. 
 
Table 1. Summary of British MIS 11 sites. a In Britain, where assemblages are manufactured on 
Cretaceous flint, there are no simple heavy-duty tools, or at least, they are not recognised as such. 
The chopper-cores recognised by early workers (e.g. Warren, 1922, 1932; Wymer, 1968) are now 
interpreted as cores (Ashton et al., 1992; McNabb, 2007).   
 
Table 2. Summary of French sites discussed in the text. 
 
Table 3. Summary of Iberian Peninsula sites discussed in the text. 
 
Table 4. Summary of Italian sites discussed in the text. 
 
Table 5. Summary of central and eastern European sites discussed in the text. 
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Table 1. Main sites in UK 
 

Site Clacton-on-Sea Swanscombe Barnham Elveden Beeches Pit Hoxne 

Location Essex Kent Suffolk Suffolk Suffolk Suffolk 

Geology London Clay Chalk Chalk Chalk Chalk Chalk 

Type Open air Open air Open air Open air Open air Open air 

Site formation Fluvial Fluvial Fluvial Fluvial Fresh water 
springs, colluvial 

Fluvial, colluvial 

Layer/Unit Freshwater beds Lower Gravel, 
Lower Loam, 
Middle Gravel 
and Upper Loam 

Units 4, 5 and 6 Beds 2, 3, 4 and 5 Unit 4 Strata B, A 

Age MIS 11c MIS 11c and 11a MIS 11c MIS 11c MIS 11c MIS 11a 

Raw material Local flint river 
cobbles 

Primary and 
secondary good 
flint near site 

Local flint river 
cobbles 

Local flint river 
cobbles 

Primary and 
secondary good 
flint at site 

Primary and 
secondary good 
flint near site 

Assemblage size ~2400 ~16500 ~3500 > 2cm ~3000 > 2cm ~2500 > 2cm ~1600 

Core reduction Single platform 
and alternate 
platform flaking 

Single platform 
and alternate 
platform flaking 

Single platform 
and alternate 
platform flaking 

Single platform 
and alternate 
platform flaking 

Single platform 
and alternate 
platform flaking 

Single platform 
and alternate 
platform flaking 

Handaxes? No Yes: Upper Loam, 
Middle Gravels 
No: Lower Loam, 
Lower Gravel 

Yes: Unit 6 
No: Unit 5 

Yes Yes Yes 

Heavy duty 
toolsa 

- - - - - - 

Small tool blanks Flint flakes Flint flakes Flint flakes Flint flakes Flint flakes, 
occasionally 
natural frags 

Flint flakes 

Small tools - 
order of 
importance 

Notches, 
denticulates, 
scrapers 

Notches, 
denticulates, 
scrapers 

Scrapers, 
denticulates, 
notches 

Scrapers, notches Notches, 
denticulates, 
scrapers 

Scrapers, 
denticulates, 
notches 

Evidence for 
subsistence 

Some humanly 
modified bone 

Medium and 
large mammals 

Occasional 
butchery small 
and large 
mammals 

No No Horse butchery 

Evidence for Fire No No Burnt flint No Hearths, burnt 
flint, burnt bone 

No 

Human remains No Homo 
neanderthalensis 

No No No No 

References Warren 1912, 
1923, 1951; 
Singer et al. 
1973; Bridgland 
et al. 1999 

Smith & Dewey 
1913; Conway et 
al. 1996; White et 
al. 2013 

Ashton et al. 
1998, 2016 

Ashton et al. 
2005 

Gowlett et al. 
2005; Preece et 
al. 2006, 2007 

Singer et al. 
1993; Ashton et 
al. 2008 
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Table 2a. Main sites in northern France 
 

Site La Celle St Pierre-les-Elbeuf Cagny-La-Garenne I 
& II 

Rue de Cagny Ferme de L-Epinette 

Location Upper Seine Valley Rouen Amiens Amiens Amiens 

Geology Eocene clay Chalk Chalk Chalk Chalk 

Type Open air Open air Open air Open air Open air 

Site formation Fresh water springs Fresh water springs, 
aeolian sediments 

Fluvial Fluvial Fluvial 

Layer/Unit Units 6 and 7 Elbeuf IV Complex C-La-G I: Levels CXV, 
CXB, LG, LJ, CA                              
C-La-G II: Levels 12, 
13, 14 and J 

Red sandy level of 
Middle Terrace 

Level MS 

Age MIS 11 MIS 11 MIS 12 MIS 11/10 MIS 11/10 

Raw material Local flint cobbles Local flint cobbles Local flint cobbles Local flint cobbles Local flint cobbles 

Assemblage size 74 120 4669 ? 1116 

Core reduction - Unipolar, centripetal, 
alternate platform 

Unifacial Unifacial Unifacial 

Handaxes? Yes Yes Yes Yes Yes 

Heavy duty tools No Cobble tools Cobble tools 
including choppers 

? ? 

Small tool blanks Flint flakes Flint flakes Flint flakes Flint flakes Flint flakes 

Small tools - order 
of importance 

Pebble tools, 
retouched flakes 

Notches, 
Denticulates, 
Scrapers 

Notches, 
Denticulates, 
Scrapers 

Scrapers Notches, 
Denticulates, 
Scrapers 

Evidence for 
subsistence 

Possible butchery 
red deer, horse 

No - - - 

Evidence for Fire Occasional burnt 
flint 

Occasional burnt 
flint 

No No No 

Human remains No No No No No 

References Limondin-Lozouet et 
al. 2006, 2010; 
Moncel et al. 2015 

Cliquet et al. 2009; 
Moncel et al. 2015 

Moncel et al. 2015; 
Lamotte & Tuffreau 
2016  
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Table 2b. Main sites in western, central and southern France 
 

Site La Grande Vallée Menez-Dregan I Caune de l'Arago Terra Amata 

Location Poitou Brittany Tautavel Nice 

Geology Upper Turonian Gneiss Limestone karst Jurassic 

Type Open air Marine cave Cave Open air, coastal 

Site formation Colluvium Marine sediments 
interbedded with 
colluvium 

Cave infill Marine sediments 

Layer/Unit U5e, U5c, U5a Layer 8 Units I, II and III C1a and C1b 

Age MIS 11 MIS 11 MIS 14-12 MIS 11/10 

Raw material Good local flint slabs, 
nodules, blocks 

Local small beach pebbles  
flint, quartz, sandstone, 
quartzite, microgranite 
cobbles 
Grès lustré (20km) 

Local river cobbles quartz, 
sandstone, limestone                                    
Good jasper, flint, 
quartzite, quartz (15-
30km) 

Local limestone cobbles                          
flint pebbles (15 km) 

Assemblage size 10,958 > 2 cm 15,377 > 3 cm 48,259 excluding frags 22,391 

Core reduction Parallel flaking, alternate 
flaking 

Alternate flaking Wide range knapping 
strategies incl. discoidal, 
prismatic, orthogonal 

Wide range knapping 
strategies, incl. unipolar, 
bipolar, orthogonal 

Handaxes? Yes Rare Yes: levels P, G, F, E and D                    
No: levels L, K, J, I and H 

Rare 

Heavy duty tools No Cobble tools on 
sandstone, quartzite, 
microgranite 

Cobble tools on limestone Cobble tools on limestone 

Small tool blanks Flint flakes including 
thinning flakes 

Preferentially on Flint 
flakes 

Preferentially on Flakes of 
good siliceous rocks 

Preferentially on flint 
flakes 

Small tools - order of 
importance 

Scrapers, notches, 
tranchoires, denticulates 

Denticulates, notches, 
scrapers 

Scrapers, denticulates, 
notches 

Scrapers, denticulates, 
notches 

Evidence for subsistence No No Fauna shows changing 
site use from short-term 
hunting camps to longer-
term settlement  

Hunting red deer, wild 
boar, elephant 

Evidence for Fire No Hearths, charcoal, burnt 
bone 

No Hearths, charcoal, burnt 
bones and lithics 

Human remains No No Homo heidelbergensis No 

References Hérisson et al. 2012, 2016 Monnier et al. 1996; 
Laforge & Monnier 2011; 
Ravon et al. 2016a 

de Lumley & Barsky 2004; 
Falguères et al. 2004, 
2015; Barsky 2013; de 
Lumley 2015 

de Lumley et al. 2009, 
2011, 2015; Viallet 2016 
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Table 3. Main sites in Iberian Peninsula 
 

Site Gran Dolina Galería Sima de los Huesos Ambrona Gruta da Aroeira 

Location Atapuerca, Spain Atapuerca, Spain Atapuerca, Spain Soria, Spain Torres Novas,  
Portugal 

Geology Limestone karst Limestone karst Limestone karst Karst landscape Limestone karst 

Type Cave Cave Cave Open air Cave 

Site formation Cave infill Cave infill Cave infill Fluvial, lacustrine Cave infill 

Layer/Unit TD10 GII and GIII LU6 and LU7 Lower Stratigraphic 
Member 

Unit 2/Layer X 

Age MIS 12-9 MIS 13-7 MIS 12 MIS 11/10 MIS 12/11 

Raw material Local chert, 
sandstone, quartzite, 
quartz 

Local chert, 
sandstone, quartzite, 
quartz 

Quartzite Local quartzite, 
quartz, limestone 
Good flint  (20km)-  

Local quartzite, 
quartz, flint 

Assemblage size ~31,000 in TD10.1 
and TD10.2 

~1800 1 1949a 635 

Core reduction Wide range flaking 
strategies incl. 
centripetal, unipolar, 
orthogonal,multipolar 

Longitudinal, 
orthogonal, 
centripetal 

No Discoidal, bipolar, 
unipolar 

- 

Handaxes? Yes Yes Yes Yes Yes 

Heavy duty tools Rare choppers, 
chopping tools 

Choppers, chopping 
tools preferentially 
made on quartzite 

No Rare pebble tools on 
limestone, quartzite, 
flint 

No 

Small tool blanks Preferentially flakes 
fine-grained rocks 

Preferentially chert, 
quartzite 

No Preferentially large 
flint, quartzite flakes 

Flakes, frags on all 
main raw materials 

Small tools - order 
of importance 

Scrapers, 
denticulates, notches, 
points 

Scrapers, 
denticulates, 
notches 

No Wide range incl. 
scrapers, 
denticulates 

Scrapers, 
denticulates, 
notches 

Evidence for 
subsistence 

TD10.1: processing 
wide range fauna 
TD10.2: specialised 
exploitation bison  

Processing wide 
range fauna 

No Processing large 
mammals incl. 
elephant 

Processing deer, 
horse 

Evidence for Fire No No No No Burnt bone 

Human remains No Homo 
neanderthalensis 

Homo 
neanderthalensis 

No Cranium, teeth 

References Ollé et al. 2013, 2016; 
Moreno et al. 2015; 
García-Medrano et al. 
2015; Rodríguez-
Hidaldo et al. 2017 

Falguères et al. 
2013; Ollé et al. 
2013; Demuro et al. 
2014; García-
Medrano et al. 2014 

Arsuaga et al. 1999, 
2014; Carbonell et 
al. 2003; Ollé et al. 
2013 

Howell 1965; Villa 
1983; Howell et al. 
1995; Villa et al. 
2005; Santonja et al. 
2017 

Marks et al. 2002; 
Daura et al. 2017 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



47 
 

Table 4. Main sites in Italy 
 

Site Fontana Ranuccio Guado San Nicola Torre in Pietra Castel di Guido La Polledrara di 
Cecanibbio 

Location Sacco Valley Upper Volturno 
Valley 

Latium Latium Latium 

Geology Limestone Limestone Volcanic Volcanic Volcanic 

Type Open air Open air Open air Open air Open air 

Site formation Lacustrine, 
palaeosols,  
pyroclastic 
sediments 

Fluvial with periodic 
pyroclastic input 

Fluvial, lacustrine Fluvial Fluvial 

Layer/Unit Layers 5 and 6 SU A*B-SU C Level m -   

Age MIS 12 MIS 11/10 MIS 10 MIS 9 MIS 9 

Raw material Flint, bone, lava Local flint slabs and 
cobbles, limestone, 
silicified limestone, 
jasper 

Local limestone and 
siliceous limestone 
cobbles, small flint 
pebbles 

Local flint, chert, 
limestone 
pebbles/cobbles, 
bone, particularly 
elephant 

Small non-local flint 
and siliceous 
limestone pebbles, 
bone, particularly 
elephant 

Assemblage size ~100 4168 123 ~7500 ~600 

Core reduction - Alternate, discoidal, 
Levallois 

Parallel, 
unidirectional 

Unidirectional Unidirectional 

Handaxes? Yes, including two 
made on elephant 
bone 

Yes Yes, predominantly 
on limestone, 
siliceous limestone 
cobbles 

Yes, including on 
elephant bone 
diaphyses 

No 

Heavy duty tools - - - Choppers, chopping 
tools on flint and 
chert cobbles                                
Tools made on bone, 
particularly elephant 

Choppers 

Small tool blanks Predominantly small 
flint flakes 

Flakes Preferentially flint 
flakes, cores, pebbles 

Flint, chert flakes, 
cores, pebbles 

Flint, siliceous 
limestone pebbles, 
flakes  

Small tools - order 
of importance 

Scrapers, 
denticulates 

Scrapers, 
denticulates, 
notches 

Scrapers, 
denticulates 

Scrapers, 
denticulates, notches 

Scrapers, 
denticulates, 
notches, borers 

Evidence for 
subsistence 

- Processing medium 
and large mammals 

- Processing elephant 
carcasses 

Processing elephant 
carcasses 

Evidence for Fire No No No No No 

Human remains Four teeth No No No No 

References Segre & Ascenzi 
1984; Segre Naldini 
et al. 2009; Rubini et 
al. 2014 

Bahain et al. 2014; 
Peretto et al. 2016 

Villa et al. 2016 Boschian & Sacca 
2015; Villa et al. 
2016 

Marra et al. 2009; 
Anzidei et al. 2012; 
Anzidei & Bulgarelli 
2015; Pereira et al. 
2017 
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Table 5. Main sites in central and eastern Europe 
 

Site Bilzingsleben Schöningen Vértesszőlős I Korolevo Marathousa 1 

Location Thuringia, Germany Lower Saxony, 
Germany 

Komárom-
Esztergom, Hungary 

Transcarpathia, 
Ukraine 

Peloponnese 
peninsula, Greece 

Geology Muschelkalk/Lower 
Keuper 

Limestone and 
mudstone 

Travertine Volcanic Limestone, dolomite 
and flysch 

Type Open air Open air Open air Open air Open air 

Site formation Colluvium Deltaic, lacustrine Colluvium? Loess, palaeosols Lacustrine 

Layer/Unit - - Levels 1, 2 and 3 Assemblage Vc - 

Age MIS 11/9 MIS 9/7 MIS 13/11/9 MIS 13 MIS 13/12/11 

Raw material Small flint pebbles, 
chunks, frost-
shattered frags, 
bone 

Small flint pebbles, 
nodules, occasional 
large flint nodules 

Small quartzite, 
radiolarite, quartz, 
limestone pebbles, 
bone 

Local andesite, 
quartzite, quartz, 
jasper, sandstone, 
slate pebbles and 
cobbles 

Small radiolarite, 
flint pebbles 

Assemblage size ~50,000? ? ~9000 ? ~200 

Core reduction Almost absent Almost absent Almost absent Unidirectional, 
radial, anvil? 

- 

Handaxes? No No No No No 

Heavy duty tools Possibly a few made 
on bone 

- Possibly a few made 
on bone 

Choppers, chopping 
tools 

No 

Small tool blanks Small flakes, chunks, 
flint frags 

Small flakes, chunks, 
flint frags 

Small flakes, chunks, 
flint frags 

Predominantly 
andesite flakes, frags 

Small flakes 

Small tools - order 
of importance 

Scrapers, 
denticulates, 
notches 

Scrapers, points, 
denticulates, 
notches 

Scrapers, 
denticulates 

Scrapers, 
denticulates, 
notches 

Rare retouched 
flakes 

Evidence for 
subsistence 

Rare cut marks on 
range of medium 
sized mammals 

Processing of a wide 
range of fauna 

- - Processing large and 
medium mammals 
including elephants 

Evidence for Fire Charcoal, burnt 
lithics and bone 

Burnt lithics Hearths, burnt bone - - 

Human remains Homo 
heidelbergensis 

No Homo 
heidelbergensis 

No No 

References Mania 1974, 1990; 
Laurat 2003; Müller 
& Pasda 2011; Pasda 
2012 

Thieme 1997; 
Serangeli et al. 2012; 
Serangeli & Conard 
2015 

Kretzoi & Dubosi 
1990; Dubosi 2003; 
Fluck & McNabb 
2007; Bridgland et al. 
2016; Rocca et al. 
2016  

Gladilin 1989; 
Koulakovska et al. 
2010 

Panagopoulou et al. 
2015; Harvati et al. 
2016; Tourloukis & 
Harvati 2018 
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