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1. CONTEXT AND OBJECTIVES OF THIS STUDY 
 
1.1. Research History at Veldwezelt-Hezerwater 
 
The stretch of land on the left bank of the now dry Hezerwater valley in the 
Vandersanden brickyard quarry at Veldwezelt-Hezerwater (Lanaken, Province of 
Limburg, Belgium) has been an advantageous location for Middle Palaeolithic 
settlement throughout the late Middle and Late Pleistocene (Fig. 1.1.). For several years, 
the Vandersanden company exploited the loamy fill of the asymmetrical Hezerwater 
valley. The exploitation started in 1995 and came to an end in 2002. Over the last three 
decades, increasing attention has been paid by archaeologists to these open-air quarries 
as a means of examining Middle Palaeolithic occupation in Northwest Europe. 
Particularly in the European loess belt, researchers have invested much energy in 
excavating large portions of Middle Palaeolithic open-air sites. It was probable that also 
at the Vandersanden brickyard quarry Palaeolithic remains would be discovered. In 
order to deal with the expected archaeological finds in a structured way, Prof. Dr. Pierre 
M. Vermeersch (Laboratory of Prehistory - Katholieke Universiteit Leuven - Belgium) 
stepped in and started the “Veldwezelt-Hezerwater Middle Palaeolithic Project”. 
 
The geological part of the project (Prof. Dr. Frans Gullenstops & Erik P.M. Meijs) 
systematically studied the Quaternary stratigraphy at the Vandersanden quarry. During 
the 1995-2003 period, several geological profiles were surveyed and drawn over 
hundreds of metres by Prof. Dr. Frans Gullentops, Erik P.M. Meijs, Albert J. 
Groenendijk and Jean-Pierre de Warrimont. It soon became clear that at the 
Vandersanden brickyard quarry at Veldwezelt-Hezerwater, the Quaternary stratigraphy 
was exceptionally complex (e.g., Gullentops et al. 1998; Gullentops & Meijs 2002; 
Meijs 2002). High sedimentation rates resulted in a very detailed lithostratigraphic 
record, which has been preserved from erosion because it was deposited in the 
Hezerwater valley, which was sheltered there by an ancient Maas terrace. The final 
western quarry wall has been preserved and still is accessible to date. This final wall is 
slightly oblique to the Hezerwater valley, but incorporates the remainders of all the 
major archaeological horizons (Fig. 2.1.). 
 
The archaeological part of the project (Prof. Dr. Pierre M. Vermeersch, Bart 
Vanmontfort, Shawn Bubel, Patrick M.M.A. Bringmans, Jean-Pierre de Warrimont & 
Albert J. Groenendijk) tried to discover and excavate Palaeolithic remains in the loamy 
matrix. The six successive summer excavation campaigns by the Laboratory of 
Prehistory (Katholieke Universiteit Leuven, Belgium) at Veldwezelt-Hezerwater 
provided remains of several stratigraphically separate archaeological assemblages (e.g., 
Vanmontfort et al. 1998; Bubel et al. 1999; Bringmans et al. 2000, 2001, 2002, 2003; 
Vermeersch 2001). The lithic artefacts, which were found in the Pleistocene geological 
matrix, related to a “Middle Palaeolithic” context. On the other hand, the lithic artefacts, 
which were found in the Holocene geological matrix, related to a “Protohistorical” or 
even a “Historical” context. Except for the presence of pieces of charcoal (n = 835) and 
animal bones (n = 613), the Palaeolithic finds at Veldwezelt-Hezerwater were 
exclusively lithic artefacts. More than 2,500 flint artefacts were excavated at different 
loci [spots where isolated or concentrations of artefacts were found]. One of the main 
goals of the project was the analysis of Middle Palaeolithic occupation in this part of 
Northwest Europe in the context of rapidly changing climates and landscapes. The 
question how climate change did effect the resource needs and the adaptive capabilities 
of Middle Palaeolithic humans will be addressed in this study. Climate change and its 
impact on Middle Palaeolithic occupation and technology is potentially very significant. 
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Fig. 1.1. Location of the Veldwezelt-Hezerwater Pit (Gullentops & Meijs 2002, Fig. 35) 
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The area, which was archaeologically surveyed at the Vandersanden brickyard quarry, 
comprised approximately 75,000 m² and over 24 archaeological horizons could be 
identified. Unfortunately, artefacts encountered in many of these horizons were situated 
in geologically secondary positions. However, the quarry also provided important 
remains of several geologically primary-context Middle Palaeolithic settlements, of 
which ultimately 1,000 m² were excavated. Under the supervision of Prof. Dr. Pierre M. 
Vermeersch six successive summer excavation campaigns were organised using the so-
called “checkerboard system”, thus creating continuous profiles every two metres both 
North-South and East-West (Annexes 1). The first excavation campaign at Veldwezelt-
Hezerwater started in 1998 (July 21 - August 28) and was directed by Bart 
Vanmontfort. The second campaign, directed by Shawn Bubel, was organised in 1999 
(July 5 - August 13). In 2000 (July 10 - August 18), a third excavation campaign, 
directed by Patrick Bringmans and Shawn Bubel, was organised. During the 1999 and 
the 2000 field seasons a “Summer School” (Partnership between the Universities of 
Lethbridge, Canada and Leuven, Belgium) was organised by Shawn Bubel. In 2001 
(July 13 - August 25), 2002 (July 5 - September 9) and 2003 (July 25 - August 27), a 
fourth, fifth and sixth excavation campaign was organised and directed by Patrick 
Bringmans. During the autumns of 1998, 2000 and 2001, fieldwork continued during 
most weekends and many other weekdays to excavate the most endangered spots. On 
the whole, the fieldwork lasted approximately 50 weeks and employed between 10 and 
30 excavators at a given time. In total, more than 200 students and volunteers from here 
and abroad were active at the site. Many scientific excursions were organised to 
Veldwezelt-Hezerwater. The most important ones were the INQUA excursion 
(September 9, 1998), the UISPP excursion (September 5, 2001), the joint DEUQUA-
BELQUA excursion (May 11, 2002) and finally the excursion during the “Neanderthals 
in Europe” colloquium at the Provinciaal Gallo-Romeins Museum Tongeren, Belgium 
(September 19, 2004). Each year an “open-day” was organised for the general public 
near the end of the archaeological dig. In total, more than 10,000 people have paid a 
visit to the Veldwezelt-Hezerwater site. 
 
 
1.2. Middle Palaeolithic Occupation in Northwest Europe 
 
Northwest Europe is rich in archaeological finds of artefacts of late Middle and Late 
Pleistocene humans. We are confronted with the problem of linking these artefacts and 
the people, who produced them, with the usually coarse, temporal resolution of the 
archaeological and geological data that constitute the Palaeolithic record. Even today, 
differences of opinion exist between scholars (e.g., Kind 1992; Gamble 1995; Weber 
1996; Schäfer 1997; Mellars 1998; Jöris 2001; De Loecker 2006) seeking to place 
primacy with typological and technological arguments and researchers who emphasise 
the geological and chronological arguments. However, the assumption that 
morphological and technological characteristics of lithic assemblages will form clusters 
in time and space seems not to be universally valid. Clive Gamble (1995) has argued 
persuasively that many traditional views of Middle Palaeolithic occupation in Northwest 
Europe during the Late Pleistocene were rather naïve. In order to tackle these questions, 
Quaternary research has recently combined climatic modelling, geology, archaeology 
and oxygen isotope analysis (e.g., Dansgaard et al. 1984, 1993; Van Andel 1998; Van 
Andel & Tzedakis 1996; Van Andel & Davies 2003) to find out when and how 
Northwest Europe could have been occupied by Middle Palaeolithic humans. However, 
the task of assessing multifaceted connections between the geographical distribution of 
Middle Palaeolithic humans and the changing climate and environment has only been 
made more and more complex by these recent Quaternary studies, which show that the 
late Middle and Late Pleistocene climate was extremely unstable. 
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Northwest Europe is regarded as having had an extreme cold climate during glacial 
phases. These cold glacial periods made Northwest Europe only marginally fit for 
human occupation. Very often, the glacial climate in Northwest Europe was indeed fatal 
to Middle, as well as to Upper Palaeolithic humans, who deserted the central and 
northern zones of Europe repeatedly. However, the Weichselian ice age included 
several long, milder interstadials during which temperatures were up to 7°C warmer 
(e.g., Dansgaard et al. 1993) than during the intervening cold spells [stadials]. At times, 
temperatures were only 2°C cooler than the local Holocene average (e.g., Dansgaard et 
al. 1993). The best records of the climatic oscillations during the late Middle and Late 
Pleistocene can be seen in recent high-resolution studies of the so-called GRIP Summit 
(e.g., Dansgaard et al. 1993) and the Vostok (e.g., Petit et al. 1999) ice cores. Known as 
the “Heinrich Events” (H) (Heinrich 1988) and the “Dansgaard/Oeschger Cycles” (D/O) 
(Dansgaard et al. 1984; Dansgaard et al. 1993), the unstable, strikingly bipolar climate 
contrasted sharply with the conventional image of a long, slowly cooling, but “stable” 
Weichselian climate. However, most of these warmer oscillations were short-lived, of 
the order of ca 1,000-2,000 years. At four points in the sequence, there is evidence for 
interstadials of more prolonged warming of ca 2,000-4,000 years and with temperature 
peaks slightly higher than those of the shorter warm spells. 
 
It is still open to debate whether or not many of these shorter warm spells within the 
Middle Weichselian were either too brief or not sufficiently marked for Middle 
Palaeolithic humans to migrate into the northern parts of Western Europe from their 
refuge areas further south. It seems that Middle Palaeolithic humans, as well as Upper 
Palaeolithic humans, lacked the ability to adapt to the extreme Northwest European 
stadial conditions. Nevertheless, the major interstadials of the Middle Weichselian have 
without any doubt seen several human “migrations” into Northwest Europe (e.g., 
Gamble 1995). However, we do not believe that the term “migration” should be 
perceived, as the term is used in the archaeopalaeontological sense, as a relatively short-
term, long-range event. It is highly unlikely that the physical migration of “peoples” 
played a significant role in human evolution prior to the historic period. Faced with 
environmental change, Middle Palaeolithic people could either adapt, “migrate” (also a 
form of adaptation) or become extinct locally. However, it is clear that “migrations” do 
not just happen. Humans do not “migrate” or “colonise” or “expand” from one region to 
another without cause. Ethnographic studies (e.g., Silberbauer 1981) have actually 
shown that hunter-gatherers are unlikely to expand into new regions en masse. Indeed, 
hunter-gatherers seem to be very reluctant to abandon familiar territory with familiar kin 
relations and other social networks, resource patches and activity areas of various kinds. 
 
The migration process is usually a gradual one. When groups migrate they typically 
remain in contact with the parent community for reasons of demographic survival 
(Wobst 1978). Nevertheless, humans, just like other animals, are closely tied to their 
physical environments. When the local environment is deteriorating, better conditions 
may exist elsewhere and when environmental parameters change, they may offer 
opportunities in previously uninhabited areas. Climate change in the natural 
environment seems to be the prime mover and behavioural flexibility is an adequate 
response. Climatic amelioration during interstadial periods evidently allowed Middle 
Palaeolithic humans to “colonise” northern environments previously too cold and 
previously lacking essential nutrients for habitation. Middle Palaeolithic people 
probably made only gradual, short-distance moves (“natural migration” & “natural 
colonisation”), which involved only a few individuals (e.g., Wobst 1978; Silberbauer 
1981). However, empirical support for these notions is admittedly weak. Nevertheless, 
the pattern of highly variable, rapid fluctuating climatic and ecological conditions 
during the Weichselian is of particular interest from an archaeological point of view. 
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Climate instability, however, was not only confined to the Weichselian ice age, but 
appears to have characterised the Last Interglacial s.l. (MIS 5) and the Saalian ice age 
s.l. (MIS 8, 7 & 6) as well. The Eemian s.s. (MIS 5e) ended ca 115,000 years ago (e.g., 
Pisias et al. 1984) when a slow deterioration of the warm climate began. This decline 
was interrupted twice by major “interglacial” periods (MIS 5c & MIS 5a), which for 
several millennia returned the world to warm conditions. These findings have led to an 
even greater awareness of the potential role of climate change and the 
palaeoenvironment in the late Middle and Late Pleistocene human past. Fortunately, 
these climate changes have also been observed in the European loess-soils sequences. 
Indeed, arguably the most important terrestrial source of climate information is 
furnished by the late Middle and Late Pleistocene loess-soil sequences of Northwest 
Europe. These loess-soil sequences provide excellent high-resolution terrestrial archives 
of climate forcing, because the sections show cycles of deposition of loess during cold 
stadials, alternating with milder climates, landscape stabilisation and soil formation 
during temperate interstadials. Not only the loess-soil sequence at Veldwezelt-
Hezerwater (e.g., Gullentops et al. 1998; Gullentops & Meijs 2002; Meijs 2002), but 
also the loess-soil sequences in Northwest France (e.g., Antoine et al. 1999) and in the 
German Rhine valley (e.g., Schirmer 1999, 2000, 2002) confirm that the late Middle 
and Late Pleistocene climate in Northwest Europe was subject to periods of warming 
that stopped the loess accumulation. These pauses in loess accumulation lasted mostly 
long enough for soils to develop. The Last Interglacial s.l. episode was characterised by 
heavy weathering of the existing loess and colluvial deposits. 
 
For Middle and Upper Palaeolithic people who occupied the North European Plain, the 
accumulation of loess sheets, which mantle large parts of Northwest Europe, must 
indeed have been an important environmental factor. During stadial climatic conditions, 
large parts of Northwest Europe must have been reduced to loess deserts and loess-
storms must have created intolerable conditions during periods of heavy winds. Indeed, 
traces of Middle and Upper Palaeolithic occupation are usually confined to the various 
soil horizons (e.g., Tuffreau & Antoine 1995; Antoine et al. 2003). However, the 
general late Middle and Late Pleistocene loess-soil chronological framework still lacks 
the temporal resolution (timescales of a few millennia or even less), which is effectively 
needed to illuminate Middle and Upper Palaeolithic technological evolution under rapid 
climate changes. Nevertheless, these sharp climatic oscillations, which lasted a few 
millennia, deserve our attention. 
 
The last 20 years have seen a renewed debate over the age and the character of the 
Palaeolithic occupation of Europe (e.g., Dibble 1984; Boëda & Pelegrin 1985; Gamble 
1986, 1995, 1999; Mellars 1986, 1996; Binford 1987; Beyries 1988; Torrence 1989; 
Guthrie 1990; Bonifay & Vandermeersch 1991; Rose 1992; Ashton & McNabb 1992; 
Dibble & Rolland 1992; Roebroeks et al. 1992; Van Kolfschoten et al. 1993; 
Burdukiewicz et al. 1994; Jäger 1995; Tuffreau & Antoine 1995; Rolland 1996; 
Carbonell et al. 1996, 1999; Turq et al. 1996; Van Andel & Tzedakis 1996; Geneste et 
al. 1997; Thieme 1997; Dennell 1998; Van Andel 1998; Wymer 1999; Gamble & 
Roebroeks 1999; Bar-Yosef & Kuhn 1999; Turner 1999; Brantingham et al. 2000; 
Speleers 2000; Toussaint et al. 2001; Vermeersch 2001; Balter 2001; Villa & d’Errico 
2001; Clark 2002a,b; Bringmans et al. 2003; Jehs 2003, 2004; Antoine et al. 2003; Van 
Andel & Davies 2003; Parfitt et al. 2005; Roebroeks 2005; De Loecker 2006). The 
debate is far from over and new discoveries have fuelled its intensity. Now, most 
authors seem to agree that the first unambiguous traces of human occupation in Europe, 
North of the large mountain chains of the Pyrenees and the Alps, date from about 
700,000 to 500,000 years ago. However, the Mediterranean seems to have witnessed an 
earlier human presence, though the exact age difference remains to be established. 
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In Northwest Europe, “Middle Palaeolithic” assemblages, characterised by the presence 
of Levallois core reduction, first appeared during the Early Saalian, about 300,000 years 
ago (e.g. Tuffreau & Antoine 1995; Wymer 1999; Antoine et al. 2003). However, some 
researchers (e.g., Wymer 1999) have noted the possibility of a “Proto-Levallois” in 
Northwest Europe prior to that date. The discussion is still ongoing, but to many 
researchers the introduction of “Levallois” marks the beginning of the “Middle” 
Palaeolithic. Nevertheless, “Levallois” reduction did not replace the bifaces of the 
“Lower” Palaeolithic, since they appear in association with each other. Many 
researchers assume that “Levallois” is a technological phenomenon that was grafted 
onto the basic “Acheulean” repertoire. So, it is not surprising that some researchers (e.g. 
Wymer 1999) see the “Middle Palaeolithic” as a direct continuation of the “Lower 
Palaeolithic”. Indeed, all archaeological and historical periods are in themselves utterly 
arbitrary impositions of structure on time and the Palaeolithic clearly labours under this 
tripartite time subdivision (e.g., Ashton & McNabb 1992; Gamble & Roebroeks 1999). 
In themselves, the “Lower”, “Middle” and “Upper” Palaeolithic periods do reflect some 
genuine differences in the record, but as with any other exercise that chops up a 
continuum, only the central portion of the time span reflects a clear distinction with the 
central portion of adjacent subdivisions. The tripartite subdivision of Palaeolithic time 
seems to reflect above all, an underlying “teleologic” view, which claims that all 
technological evolution is inevitably “progressive”. In spite of this belief, which seems 
to be the result of incompatible “Middle” versus “Upper” Palaeolithic tool classification 
systems and diverging conceptual frameworks (e.g., Clark 1999, 2000a,b), the 
boundaries within the Palaeolithic periods are becoming increasingly fuzzy. 
 
Anyhow, while making their way back North after severe glacial or stadial periods, the 
“Middle Palaeolithic” settlers were confronted with environments with shorter growing 
seasons. They had to deal increasingly with the subsistence problems of the temperate 
zone, namely the winter stop in productivity of the environment (e.g., Geist 1978). In 
such settings, hunting was a strategy that must have increasingly served humans, which 
were forced to live largely on animal matter (e.g., Bocherens 1999, 2001; Milton 2000). 
Nevertheless, these humans seem to have been present in a wide range of environments. 
However, the question remains whether or not these environments also included the 
coldest and the warmest phases of the glacial-interglacial cycles. Potentially, the 
numbers of Middle Palaeolithic humans present in Northwest Europe may have 
fluctuated significantly in a given area from one period to the next, especially near the 
margins of ecological tolerance. It seems that the Northwest Europe has seen several 
“ebb and flow” movements of human presence (Gamble 1986). As a consequence, the 
regional Palaeolithic records are expected to vary in terms of the quantity and quality of 
archaeological materials through all phases of the interglacial/glacial cycle. 
 
It is unsurprising that controversy exists concerning the ability of Middle Palaeolithic 
humans to exploit particular biotopes (e.g., Gamble 1986, 1995; Tuffreau & Antoine 
1995; Roebroeks et al. 1992; Mellars 1996; Speleers 2000; Ashton 2002; Roebroeks & 
Speleers 2002; Van Andel & Davies 2003). One reason for this debate is the patchy 
nature of the environmental data. Nevertheless, many researchers have pointed to the 
fact that Middle Palaeolithic humans were not present during the Early Weichselian 
(MIS 4) in Northwest Europe (e.g., Van Andel & Davies 2003). However, this should 
not come as a surprise. But, according to Gamble (1986, 1995, 1999) interglacial 
Europe, especially the Eemian s.s. (MIS 5e) was also a hostile environment to Middle 
Palaeolithic humans, because the majority of the biomass was stored in non-edible form, 
like stems and leaves of trees. Moreover, the dispersion and the small scale of the plant 
resources made them costly when measured by the time needed to collect them (Kelly 
1995). The same is true for the animal food resources, which were scattered as well. 
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Middle Palaeolithic humans may have preferred open, mosaic woodlands. Gamble 
(1986, 1995, 1999) therefore suggested that Middle Palaeolithic humans failed to 
colonise Northwest Europe during the Eemian s.s. (MIS 5e). The Eemian climax forests 
in Northern Europe appear to have been “green deserts” (Gamble 1986), which means 
that they were “deserted” by Middle Palaeolithic people. Indeed, during climax 
interglacial periods, forests must have been less suitable places for food collecting as 
undergrowth vegetation would have been very sparse and diffuse. It is however 
possible, that river valleys were ecologically more diverse, thus rich in plant food and 
animal species. Nevertheless, some researchers (e.g., Jacobi 1997) have previously 
claimed that even Mesolithic hunter-gatherers avoided the dense forests of the 
Holocene, because they were also seen as potentially hostile environments. In spite of 
these claims, Roebroeks et al. (1992) refuted the basis of Gamble’s model by stating, 
that a much wider range of environments was exploited by Middle Palaeolithic humans 
in Northwest Europe. They claimed that archaeological sites were present during full 
interglacials with deciduous forests. Most of these sites were found in the travertines 
and at the lakeshores in Northern Germany (e.g., Roebroeks et al. 1992; Wenzel 1998; 
Roebroeks & Tuffreau 1999). However, Speleers (2000) argues that Middle Palaeolithic 
humans were also present during the Eemian s.s. in France and Belgium. 
 
Anyway, in Northwest Europe, late Middle and Late Pleistocene records first of all 
seem to testify to Middle Palaeolithic occupation during temperate climatic conditions. 
During these phases, there existed a mosaic of environments rather than undifferentiated 
vegetation zones. These mosaics are similar to Guthrie’s (1984, 1990) model of the 
“mammoth steppe”, where the “fabric” is compared to the weave in a plaid. Disruption 
to the environmental fabric of this plaid by severe climate conditions was quickly 
patched-up. The controlling factor on the Northern and Eastern distribution of Middle 
Palaeolithic humans was the “oceanic effect” (Von Koenigswald 1992), which includes 
temperature and precipitation as critical elements in major vegetation changes and 
faunal distributions. The details of exactly how the oceanic effect worked and varied in 
its impact between different interglacial/glacial cycles are still debated. However, 
during glacial phases, some tree, plant and animal species became locally extinct in 
Northwest Europe (e.g., Woillard 1975, 1978, 1979). However, these species would 
survive in refugia in Mediterranean Europe (Van Kolfschoten 1992), from where re-
colonisation took place in the succeeding warmer phases. The rapid regeneration of the 
floral and faunal species in Northwest Europe, compared to Eastern Europe, was 
favoured by the proximity of the Atlantic Ocean, which resulted in higher temperatures 
and more moisture, thus fostering the plant and tree cover. 
 
At least by the time that the first occupants of Europe arrived North of the Pyrenees and 
the Alps, probably between 700,000 and 500,000 years ago, they must have solved the 
overwintering problem by hunting and eating animals. The Middle Palaeolithic human 
“top-level carnivore adaptation” (e.g., Geist 1978: 281-282) states that Middle 
Palaeolithic humans in Mid-latitude Europe just could not sustain themselves by 
scavenging and gathering alone. There was just no “room” for an herbivorous human. It 
seems that only the “super-carnivore niche” was open, because an abundance of 
carnivores were already roaming about. The carnivores concentrated preferentially on 
medium-sized and small-bodied ungulates, because large-sized ungulates as horse, 
bison, woolly rhino and mammoth were dangerous and capable opponents. So, the only 
niche open to Middle Palaeolithic humans was that of the “super-carnivore”, who could 
despatch large, dangerous ungulates and even the large carnivores themselves. Indeed, 
moving North, floral and faunal resources tend to become more spatially segregated 
along a gradient of decreasing temperature (e.g., Geist 1978; Gamble & Steele 1998). 
As a result, hunting becomes more important towards the poles (Kelly 1995). 
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Where human bones are absent, only the artefactual archive can be used as a proxy for 
the presence of Middle Palaeolithic humans. The study of Palaeolithic assemblages has 
traditionally been based upon typological systematics, which emphasise retouched tools. 
“Cultural transition” is, therefore, usually demarcated by changes in retouched tool 
components (e.g., Bisson 1997, 2000). Some degree of ethnic connectivity was and still 
is often invoked to explain variation patterns. This view arises from the tendency to see 
Palaeolithic stone tools as broadly analogous to their modern counterparts, which are 
functionally specialised and in which form and function are highly correlated (Barton 
1991). However, this was not the case during the Palaeolithic. Now, pure technological 
approaches seem to gain ground. However, these technological patterns are now also 
explained within an “ethno-cultural” framework (e.g., Bar-Yosef 1998). But, can 
“ethno-cultural transition” or “migration” really explain Middle Palaeolithic assemblage 
variability? We think that the “ethno-cultural” rationale is not that good an explanation 
really. While the pattern similarities themselves are uncontested, what is supposedly 
causing them to occur, “historical ethno-cultural connectivity” over vast geographical 
areas and time range, is deeply problematic (Clark 2002a,b). 
 
On the other hand, many different contextual factors seem to have influenced the 
variation in lithic assemblages. Some we may never fully understand, such as the ad hoc 
response to a local situation. But, if we accept that it is no longer realistic to look for 
“ethno-cultural” influences, we will be free to study the factors that potentially have 
influenced them. However, it is important to acknowledge that there is not only 
“variation” within the Middle Palaeolithic record, but also an enormous amount of 
“equifinality” (e.g., Barton 1991) in the reduction processes, especially when the “deep 
time-perspective” is considered. Much convergence is conditioned by the same 
contextual factors such as raw material quality, size and availability etc. that also create 
variability. These contextual factors will affect the choice of core reduction strategies, 
subsequent blank morphologies and the ultimate toolkit composition. This formal 
convergence, as the natural result of rock mechanics, almost certainly overrides any 
hypothetical “ethno-cultural” component (e.g., Clark 2002a,b). Transport and exchange 
of raw materials and tools is another important factor. Interactions between raw material 
economy and toolkit portability provide an even more complex set of patterns (e.g., 
Turq 1989). And finally, in Northwest Europe where late Middle and Late Pleistocene 
climatic fluctuations were marked, these contextual factors may also have had climatic 
correlations (e.g., Mellars 1996). Since climate change interacts with the biosphere, we 
therefore can expect climate change to influence human behaviour as well. The 
variation in core reduction, in the proportions of the artefacts and the tool forms might 
indicate adaptation by humans to the unsteady climatic conditions in Northwest Europe. 
 
Currently, Pleistocene archaeology draws its primary data from two major sources: the 
archaeological record and the geological record. The recovered archaeological 
assemblage is usually a melange of stone artefacts and organic remains (e.g., bones, 
charcoal, wood), which reflect the direct or indirect interaction of humans with these 
media. The geological record represents the remnants of the depositional environments 
with in which the traces of ancient human activity came to rest. They are important 
sources of information on the physical context within which human action was taking 
place. Depositional environments serve as curatorial entities preserving the 
archaeological record. The various sedimentary settings have huge implications for the 
integrity of the preserved archaeological lithic assemblages, as the alternation between 
sedimentation and soil formation is an important factor in the genesis of 
stratigraphically differentiated archaeological assemblages. At Veldwezelt-Hezerwater 
the archaeological remains were embodied in a loessic matrix. Fortunately, loess-soil 
sequences can provide potentially important archives of Middle Palaeolithic occupation. 
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1.3. The Northwest European Loess-Soil Sequence 
 
Arguably the most important terrestrial source of climate information is furnished by the 
late Middle and Late Pleistocene loess-soil sequences of Northwest Europe. Indeed, 
thick sequences of alternating “loess” [windblown loam] and palaeosoils occur 
throughout vast regions of Europe and Asia (e.g., Kukla & An 1989). These loess-soil 
sequences provide excellent high-resolution terrestrial archives of climate forcing, 
because the sections show cycles of deposition of loess during cold stadials, alternating 
with milder climates, landscape stabilisation and soil formation during temperate 
interstadials and interglacials. Loess layers represent times when vegetation cover was 
sufficiently low to allow build-up of aeolian material. Soils are often organic-rich due to 
thick vegetation cover at the time of soil formation. Loess (Mücher 1986) is an aeolian, 
clastic, non-volcanic, commonly carbonate-containing, porous, yellowish brown (10 YR 
5/6), pale yellow or buff coloured (locally grey, brown or red) deposit. Loess consists 
mainly of silt-sized (2-50 µm) quarts particles, with usually less than 20% clay (< 2 µm) 
and less than 15% sand (50-2000 µm), without any stratification or bedding. 
 
Natural deforestations (e.g., climatic change & forest fires) and later on anthropogenic 
deforestations always result in erosion. It is therefore desirable to be able to distinguish 
between loess, which is still in situ and loessic sediments, which have again been 
transported after aeolian deposition. Butler (1959) provides a useful conceptual 
framework for studying transported soil materials. In sediment-producing areas 
(“sources”), soil profiles are truncated during unstable periods, while at the same time 
they are buried in sediment-receiving areas (“sinks”). During stable periods soil 
formation keeps pace with the removal of material in the sediment-producing areas, 
whereas in the sediment-receiving areas during the same periods relatively thick surface 
horizons are formed by slow deposition of fresh material. Glacial and stadial periods are 
considered as “unstable” and interglacial and interstadial periods as “stable” (Mücher 
1986). Loess deposits, which mantle the landscape, cover almost 10% of the World 
(Mücher 1986). The most important loess deposits, generally less than 25 m thick, occur 
in the Northern Hemisphere (Mücher 1986). The European loess belt (e.g., Woldstedt 
1954; Kukla 1977; Haase et al. 1983) sweeps in an arc from Normandy through 
Northern France into Belgium and the Southern part of The Netherlands, Germany, 
Poland and through the basins of Southeast Europe, Austria, the Czech Republic, 
Slovakia, Hungary, Rumania and Bulgaria, into the Ukraine, the Russian Plains and 
Siberia. The loess belt extends further eastward into Mongolia and Northwest China. 
 
On the European Continent, loess deposits are found from near sea level up to 200 m 
(e.g., Mücher 1973). In plateau position the thickness of the loess in the Benelux ranges 
from 10 to 20 m, whereas in hilly areas it varies mostly between 2 and 5 m in thickness. 
In Bulgaria the loess thickness may exceed 100 m (e.g., Haase et al. 1983), whereas in 
China the thickness of the loess cover ranges from less than 50 m to more than 330 m 
(e.g., Zhu Xianmo et al. 1983). The loess-soil sequences are usually strongly developed 
and they record the climatic history of the Quaternary. In Northwest Europe, the 
Western margin of the loess belt provided detailed loess-soil sequences, which have 
provided fundamental palaeoclimatic information, from sections located in the Rhine 
and Maas Valley, Middle Belgium, Northern France and Normandy (e.g., Gullentops 
1954; Paepe 1967, 1969; Paepe & Vanhoorne 1967; Van Vliet-Lanoë 1975, 1989, 1990, 
1992; Haesaerts & Van Vliet-Lanoë 1981; Haesaerts et al. 1981, 1997, 1999; Kukla & 
An 1989; Vandenberghe et al. 1998; Antoine et al. 1999; Schirmer 2000, 2002; 
Gullentops et al. 1998; Gullentops & Meijs 2002; Meijs 2002). Interdisciplinary loess-
soil research usually involves the application of several methods in order to classify and 
obtain scientifically based estimates of past environmental change. 
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During the Quaternary, loess sediments were formed in cold periglacial environments, 
whereas soil formation only took place in warm interglacial and temperate interstadial 
environments. According to Pye (1984), four fundamental requirements were necessary 
for loess formation: (1) a dust source, (2) adequate wind energy to transport the dust, (3) 
a suitable accumulation area and (4) a sufficient amount of time. According to Kukla 
(1970, 1977) loess accumulations display a demonstrably “cyclic” structure, similar to 
that found in deep-sea deposits, enabling the recognition of “glacial cycles”, each 
consisting of one interglacial and one glacial stage. Indeed, the most characteristic 
feature of the Quaternary deposits is the recurrent alternation of differing kinds of 
sedimentation, denudation and weathering processes, which was called forth by climatic 
fluctuations. In Northwest Europe, this alternation is thus best traceable in the loess 
series, whose sediments and soils are most susceptible to the climatic fluctuations and in 
favourable conditions provide possibility for several glacial-interglacial cycles to be 
studied in direct superposition (e.g., Antoine et al. 1999; Schirmer 2000, 2002). At the 
same time, it has been recognised that in well-developed sections the sedimentation 
sequences of different interglacial-glacial cycles (e.g., Kukla et al. 1961; Kukla 1970, 
1977; Antoine et al. 1999; Schirmer 2000, 2002) correspond strikingly to one another in 
the very detail, so that we are justified in speaking of sedimentary and pedogenetic 
cycles, however not to be mistaken for climatic cycles. Indeed, in the loess-soil profiles, 
each interglacial-glacial cycle starts with a complex of soils separated by loess or 
loessic layers, which only attain small thicknesses and occasionally thin out. The 
interglacial soil complex is then covered by sometimes very thick glacial loess layers, 
within which regularly interstadial soil formation processes can be observed. In the 
majority of profiles it can be ascertained that at the beginning of the interglacial-glacial 
cycle the formation of the soils exceeds the sedimentation of the loess or redeposited 
loessic sediments. Towards the middle and the end of the cycle the deposition of loess 
prevails, only interrupted by short periods in which less distinct soils develop. 
 
Generally, each interglacial-glacial loess-soil sequence begins with the redeposited, 
washed, but unweathered loessic sediments in which first a “gleyic cambisol” (FAO 
1995) with stagnogley is formed under a pre-interglacial-climax climate (Kukla 1977). 
Later, new redeposited sediments cap the “gleyic cambisol” and then follows the 
genesis of a slightly humic soil of “rendsina” or “regosol” type (FAO 1995). This 
“rendsina” is preserved but sporadically, for example at Nové Mesto on the Váh, now in 
Slovakia (Kukla et al. 1961). During the subsequent interglacial climax phase, the basal 
“luvisol” (FAO 1995), is formed. This basal “luvisol” usually is the most striking soil of 
an interglacial soilcomplex (Kukla 1977). In well-differentiated profiles, distinguishable 
traces of movement of the clay substance [clay-coatings] can be seen macroscopically. 
This points to a well-developed soil, because the initial stage of weathering is only 
characterised by the decalcification of the calcareous loess deposit. A “luvisol” typically 
is a soil with a clay-enriched lower “Bt-horizon”. “Luvisols” are eluviated brown soils, 
which have been formed under “Holocene-like” conditions (e.g., Gullentops 1954; 
Kukla 1977), which are characterised by the presence of deciduous forests and 
temperate humid climatic conditions. In Germany and France luvisols are known as 
“Parabraunerde” according to the German soil classification system of Mückenhausen 
(1962) and as “sol brun lessivé” according to the French classification system of 
Duchaufour (1977) respectively. After decalcification of the loess in a temperate humid 
“Atlantic” climate a “Braunerde” or “sol brun” developed into a “Parabraunerde” 
(Bronger 1978) or “sol brun lessivé” (e.g., Gullentops 1954; Jamagne 1972). In valley 
positions, the basal luvisol is covered by one or more rusty-brown decalcified soils 
mostly also of the “luvisol” group. The soil formation processes of each of these 
“luvisols” start with the deposition of hill-wash loam within which a rusty-brown 
decalcified eluviated brown soil develops (e.g., Kukla 1977). 
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Later, hill-wash sediments were deposited on top of the often-truncated “luvisol”. Then, 
periglacial phenomena, such as the development of polygonal networks (Gullentops & 
Meijs 2002), occurred. These polygonal networks, which penetrated deep into the 
substratum, were later filled with sediment particles. The hill-wash sediments and the 
loamy particles within these polygonal networks always show a strong gleying. At this 
point, the “luvisol” was transforming into a complex soil with a polycyclic genesis (e.g., 
Kukla et al. 1961; Kukla 1977) and was becoming a complex mature pseudogley with a 
fragipan [cemented horizon of clay, silica & iron as a result of periglacial activity], 
which could be labelled a “humic gleysol” (FAO 1995). On top of this “humic gleysol”, 
new hill-wash loam was deposited. Within these hill-wash sediments an autochthonous 
“humic rendsina” soil developed. Then hill-wash loam was deposited within which the 
second “luvisol” developed. The “Last Interglacial” soilcomplex with, in ideal 
situations, three “luvisols”, three “pseudo-gleysols” and the three “rendsinas” was 
finally covered by three or four very distinct humic soils of “pararendsina” type (e.g., 
Van Vliet-Lanoë 1990; Antoine et al. 1999; Schirmer 2000, 2002). These humic soils 
were then covered by Early Weichselian glacial loess layers. This main phase of loess 
sedimentation is often intercalated by hill-wash (e.g., snowmelt). The Weichselian 
interstadial “boreal” buried soils are always feebly developed and are interrupted by 
progressing sedimentation. Indeed, the degree to which loess becomes weathered (Pye 
1984) is largely dependent on the rate of deposition, texture and climatic conditions at 
the deposition site, which means that in colder and more arid areas the weathering is 
much slower than in warmer and more humid regions. These Weichselian interstadial 
soils could be labelled “Braunerdes” (Bronger 1978) or “cambisols” (FAO 1995). The 
cambic B-horizon is the only diagnostic feature that all cambisols have in common. In 
other words, many “cambisols” are in a transitional stage of development from a 
“young” soil into a “mature” soil with an argic B-horizon. A cambic B-horizon must be 
seen as a “minimum B-horizon” with beginning soil formation. Signs of advanced 
pedogenesis are absent due to the limited age of these mineral soils. 
 
The correlation of loesses and soils in Northwest Europe is not an easy task as some 
loess-soil sequences are far more distinctly differentiated than others. In most early 
stratigraphical works dealing with loesses, the individual loess layers and fossil soils 
were merely counted down from the surface and assigned to individual glacials and 
interglacials, e.g., the so-called “Polyglacial System of Soergel” (1939). This “count-
from-the-top method”, which was based on few reliable criteria, was used only of 
necessity in the initial stages of modern stratigraphical investigation. However, even 
today the stratigrapical system is mainly based on the alternation of warm and cold 
oscillations. The occurrences of “true” interglacials (Gibbard & West 2000), which 
were periods of at least such a temperature and humidity as in the present-day climate 
and during which the sea-level did not drop below the present level, are still of utmost 
importance. The work on the Northwest European Quaternary loess stratigraphy is now 
well underway (e.g., Gullentops et al. 1998; Antoine et al. 1999; Schirmer 2000, 2002; 
Gullentops & Meijs 2002), but it will still require more long-termed field investigation. 
It has to be stressed that the solution of the stratigraphic correlation problems will be of 
fundamental significance for a better understanding of the Northwest European 
Quaternary. The main areas on which the Quaternary loess-soil stratigraphy in 
Northwest Europe is based, are the Belgian loess belt (e.g., Gullentops 1954; Paepe 
1967; Paepe & Vanhoorne 1967; Van Vliet-Lanoë 1975, 1989, 1990; Haesaerts et al. 
1981, 1999; Gullentops & Meijs 2002; Meijs 2002), Northern France (e.g., Antoine et 
al. 1994, 1999, 2003) and the German Lower Rhine area (e.g., Schirmer & Streit 1967; 
Schirmer 1991, 1995, 1999, 2000, 2002). These loess-soil sequences represent the most 
ancient and detailed terrestrial data sets in Northwest Europe, which can also be linked 
tentatively to the high resolution benthic and ice oxygen isotopic records. 
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There are loess-soil sequences, within which the oscillations of the Quaternary climate 
are most clearly reflected and moreover, several glacials and interglacials can be 
followed in a direct superposition (e.g., Frimmersdorf & Erkelenz (Schirmer 2000, 
2002), Lower Rhine, Germany). These and other localities have recently been 
stratigraphically correlated with one another, on the basis of the detailed study of 
sedimentation and pedogenesis. On the basis of analogies and differences in the 
development of soilcomplexes, a relative cyclic system of Quaternary loess 
sedimentation has been established. The interglacials of various ages can be 
differentiated on the basis of the lithological development of the soilcomplexes. A 
general model (Schirmer 2002: Fig. 1.2.A. & 1.2.B.) for the loess-soil sequence in the 
Rhine-Maas area, has been proposed. Regional differences lie primarily in the more or 
less pronounced representation of some loess layers and soils in some areas. The Late 
Pleistocene starts with the “Rocourt soilcomplex” (Gullentops & Meijs 2002), which 
includes the “Rocourt soil s.s.” (Gullentops 1954), the “Pesch soil” (Schirmer 2000, 
2002), the “Holz soil” (Schirmer 2000, 2002) and the “Warneton soilcomplex” (Paepe 
& Vanhoorne 1967). The “Rocourt” and “Warneton” soilcomplexes can be broadly 
correlated with the Last Interglacial s.l. and the transitional period at the start of the 
Weichselian s.s., which are the terrestrial equivalents of MIS 5 and early MIS 4. The 
massive Middle Weichselian “interstadial” soilcomplex, with many major and minor 
soils, is called the “Ahr Interstadial soilcomplex” (Schirmer 2000, 2002) and is the 
terrestrial equivalent of MIS 3. The “Rocourt”, the “Ahr” and the “Holocene” 
soilcomplexes are separated by loess deposits showing traces of severe frost action. 
 
Many researchers (e.g., Haesaerts et al. 1997, 1999; Antoine et al. 1999, 2003; Schirmer 
1999, 2000; 2002; Gullentops & Meijs 2002; Meijs 2002) have tried to correlate the 
Northwest European loess-soil sequence with the Marine Isotope Stages (MISs). A 
continuous, high-resolution deep-sea and ice chronostratigraphy has been developed 
spanning the last 300,000 to 400,000 years (e.g., Pisias et al. 1984; Dansgaard et al. 
1984; Martinson et al. 1987; Dansgaard et al. 1993; Petit et al. 1999; Van Andel & 
Davies 2003). The marine oxygen isotope palaeoclimate signal, which has been divided 
into a series of numbered Marine Isotope Stages and substages, is now the yardstick 
against which the fragmentary terrestrial record (Fig. 1.2.B.) must be matched (e.g., 
Pisias et al. 1984; Martinson et al. 1987; Petit et al. 1999; Van Andel & Davies 2003). 
The Last Interglacial s.l. soilcomplex is correlated with MIS 5 and the Penultimate 
Interglacial soilcomplex is correlated with MIS 7 (Fig. 1.2.B.). These two interglacial 
soilcomplexes are separated from each other by thick layers of loess, which were 
deposited during MIS 6. These loess layers represent an “euglacial” sensu Schirmer 
(1999), which is a long “real” glacial phase. The Penultimate Interglacial soilcomplex 
(“Erft soilcomplex”) exists in fact of two complicated soilcomplexes of interglacial 
character (Schirmer 2002), also separated by a relatively thick layer of loess, which was 
deposited during a “breviglacial” sensu Schirmer (1999), which is a short cold, but not 
really glacial, phase. Each of these two interglacial soilcomplexes include two climatic 
oscillations of warm interglacial and interstadial character separated by a short cool 
stadial phase. The occurrence of the older Middle Pleistocene soilcomplexes, the so-
called “Rur soilcomplex”, which could be correlated with MIS 9 and finally the so-
called “Niers soilcomplex”, which probably represents the terrestrial equivalent of MIS 
11 suggests that the rhythm of climatic oscillations did not change dramatically 
throughout the late Middle and Late Pleistocene in Northwest Europe (Fig. 1.2.B.). 
Each interglacial/glacial cycle would have lasted approximately 100,000 years. These 
older soilcomplexes show the same detail and the same pedosedimentary evolution as 
the soilcomplex of the Penultimate Interglacial (Schirmer 2002). However, the soils of 
the Middle Pleistocene are much more intensively weathered, clayey and reddish in 
colour, whereas the humic soils are relatively scarce and always feebly developed. 
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Fig. 1.2.A. Legend of the idealised late Middle and Late Pleistocene Rhine-Maas loess-soil 
sequence and the correlating Marine Isotope Stages (Schirmer 2002, Fig. 1) 
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Fig. 1.2.B. The idealised late Middle and Late Pleistocene Rhine-Maas loess-soil sequence 
and the correlating Marine Isotope Stages (Schirmer 2002, Fig. 1) 

 14



MIDDLE PALAEOLITHIC VELDWEZELT- HEZERWATER 
_____________________________________________________________________________ 

 

 
 
1.4. Research Objectives and Methodology of this Study 
 
1.4.1. Chronological and Ecological Background 
 
Detailed contextual data for open-air Middle Palaeolithic assemblages in Northwest 
Europe begins to become available from the Saalian s.l. (MIS 8, 7 & 6) onwards. The 
Early Saalian (MIS 8) was a major cold phase with only steppe species present (e.g., 
Van Kolfschoten 1990, 1993). Evidence for habitation during this phase comes for 
example from Ariendorf 1, Germany (Turner 1986) and Mesvin IV near Mons, Belgium 
(Cahen & Michel 1986). Well-preserved archaeological sites, which probably belong to 
the Intra-Saalian “Penultimate Interglacial” (MIS 7), have been excavated at Maastricht-
Belvédère (e.g., Roebroeks 1988; Roebroeks et al. 1992; De Loecker 2006), Ehringsdorf 
near Weimar (e.g., Steiner 1979; Mania 1988) and at Biache-Saint-Vaast (e.g., Tuffreau 
& Sommé 1988). The Late Saalian (MIS 6) was a severe glaciation. The site at La Cotte 
de St. Brélade on Jersey (Callow 1986), for example, may be dated to this phase. During 
the Last Interglacial s.s. or the “Eemian s.s.” (MIS 5e) temperatures were, on average, 
about 4 degrees higher than current average July temperatures (21°C) and they were 
also accompanied by a 5 m rise in sea level (Kukla 2000). Possible Eemian s.s. sites 
were, for example, excavated at Weimar (e.g., Mania 2000) and Lehringen (e.g., 
Thieme & Veil 1985). The other phases of the Last Interglacial s.l. (MIS 5d-a) represent 
a 50 kyr span of time, and can in general be characterised as periods of gradual cooling. 
It encompasses two exceptionally warm interstadials (MIS 5c & 5a), interspersed with 
two colder stadials (e.g., Dansgaard et al. 1993; Kukla 2000). In recent years several 
sites were excavated in Northern France, for example at Bettencourt and Villiers-Adam 
(e.g., Antoine et al. 2003) and in Belgium, for example at Rocourt (Otte et al. 1990) and 
at Remicourt (e.g., Haesaerts et al. 1999). The start of the Weichselian s.s. (MIS 4, 3 & 
2) in Northwest Europe around 70 kyr ago, was marked by rapid dropping temperatures. 
Several researchers (e.g., Woillard 1975, 1978, 1979; Gullentops & Meijs 2002) prefer 
to see the period around 70 kyr ago as the initiation of the Last Glacial in Northwest 
Europe as it is at this point that the floral and faunal records are cold adapted and 
periglacial phenomena begin to occur. The Middle Weicheslian (MIS 3) is a period of 
fluctuating climate, characterised by short episodes of alternating cool and arid 
conditions with warmer and wetter ones. Most of these warmer oscillations were short 
lived, of the order of ca 1,000-2,000 years. 
 
Against this chronological background of human occupation in Northwest Europe, 
which seems to convey an ecological message, a pulsing signal of Middle Palaeolithic 
presence at Veldwezelt-Hezerwater could be recognised. Lithic artefacts have been 
preserved at several archaeological loci, charcoal and faunal remains provide further 
direct evidence of Middle Palaeolithic activity at the different loci at Veldwezelt-
Hezerwater. The scientific study of late Middle and Late Pleistocene archaeological 
assemblages is what Geoffrey A. Clark (1991) refers to as “doing archaeology in deep 
time”. Indeed, the study of very old Middle Palaeolithic archaeological assemblages is 
by no means a straightforward enterprise since “uniformitarian” assumptions about 
human behaviour in contexts removed from the present by tens or even hundreds of 
millennia cannot and should not be made. Many cultural and natural formation 
processes have acted in concert to create the Middle Palaeolithic record. Richard Potts 
(1988) has proposed a hierarchical model, which involves three successively more 
inclusive levels of inference, to make the logic of inference more secure. “First-order 
inference” constitutes a demonstration that “sites” actually exist and that they are at 
least partly explicable by invoking human agency. “Second-order inference” addresses 
the nature of the “exclusively” human activities. Finally, “third-order inference” 
involves questions relating to how humans organised their socio-cultural landscape. 
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1.4.2. “First-order Inference”: Geological Context, Stratigraphy, Site Formation, 
Living Floors, Post-depositional Processes & Excavation Methodology 
 
One of the goals of this study is to demonstrate whether or not Middle Palaeolithic 
“sites” did actually “exist” at Veldwezelt-Hezerwater. In other words, we will try to 
present evidence in support of the assessment that some of the Veldwezelt-Hezerwater 
“loci” are only explicable by invoking human agency, while other “loci” were rather the 
result of complex geological processes. The context of the archaeological material, 
which primarily consists of the geological matrix, the provenience of the archaeological 
remains (horizontal and vertical position) and the association with other finds, will be 
established in this study. The in situ concentrations of lithic artefacts, bones and 
charcoal, which were excavated at the different “loci” at Veldwezelt-Hezerwater, 
should be shown to represent “anomalous” concentrations in the palaeolandscape that 
accumulated over a relatively “short” period of time, while the ex situ artefacts should 
show a more random distribution. In this study we will also try to identify the agents of 
accumulation (human or natural) in order to demonstrate, which “loci” are indeed 
archaeological “sites” and which “loci” are just geological accumulations of artefacts. 
 
Stratigraphy, which is the organisation of rock strata into successions of units (e.g., 
Gibbard & West 2000; Rawson et al. 2002), provides the fundamental framework on 
which depends the interpretation of the archaeological remains at Veldwezelt-
Hezerwater. The stratigraphic framework, within which the Veldwezelt-Hezerwater 
archaeological remains have been situated, was first of all established by the study of 
the very detailed loess-soil sequence at Veldwezelt-Hezerwater. The description and the 
interpretation of the sections at Veldwezelt-Hezerwater, upon which this study has been 
based, was established by Frans Gullentops and Erik P.M. Meijs (e.g., Gullentops et al. 
1998; Gullentops & Meijs 2002). The Veldwezelt-Hezerwater loess-soil sequence was 
also compared with the sequences of other loam quarries in the neighbourhood 
(Gullentops & Meijs 2002), with the loess-soil sequences in the German Rhine valley 
(e.g., Schirmer 2000, 2002) and those in Northern France (e.g., Antoine et al. 1999, 
2003). The existence of “sites” will ultimately be established by “taphonomic” 
inference. “Taphonomy” is a term, which was originally coined to refer to the transition 
of palaeontological material from the biosphere to the lithosphere (Efremov 1940). In 
archaeology (e.g., Binford 1985) the term “taphonomy” is usually used to cover all the 
processes that distort the whole of an archaeological assemblage. 
 
Most artefacts, bones and charcoal pieces at Veldwezelt-Hezerwater came to rest in 
“palaeosoils”, which recorded a complex history of pedogenesis. These “palaeosoils” 
seem to represent long-term “events” of several thousand of years or more. In order to 
evaluate whether or not these artefacts were “contemporaneous” with each other and in 
order to assess the “primary geological context character” of these artefacts, an effort 
will be made to refit (e.g., Cziesla 1986, 1990) clusters of lithic artefacts back together 
in order to reconstruct the original flint nodules. When for example, two clusters of 
lithic artefacts, which were found in two different layers, can be refitted, their 
chronological separation should be doubted. When, on the other hand, refits can only be 
found between clustered artefacts excavated in a particular layer, those artefacts were 
probably found in a primary geological context. Discrete refit clusters also hold 
temporal information, since vertical profiles display a series of layers constituting a 
sequence that has accumulated over time. From the point of view of relative dating, the 
lower layers were deposited first and are therefore “older” than the higher layers. The 
refitted archaeological content of the lower layers should therefore be older than that of 
the upper layers. The succession of layers at Veldwezelt-Hezerwater thus provided a 
relative chronological sequence, from earliest (bottom) to latest (top). 
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To deal with human and non-human post-depositional processes, a useful distinction 
between “Cultural” [human] and “Natural” [non-human] transformation processes, the 
so-called “C-transforms” and “N-transforms” respectively, has been made by M. 
Schiffer (1972, 1975). In order to assess these so-called “C & N Transforms”, a 
combination of “vertical” and “horizontal” excavation strategies was applied at 
Veldwezelt-Hezerwater. This approach resulted in the use of the so-called 
“checkerboard” excavation strategy. The geological matrix at Veldwezelt-Hezerwater, 
in which artefacts were incorporated, was continuously built up by accumulating layers 
of sediment, which represent horizontal “slices of time”. Of course, there were many 
“post-depositional processes” (e.g., Wood & Johnson 1978; Potts 1984; Binford 1987; 
Dibble 1995; Vermeersch 2001; Bubel 2002; Hilton 2003), which sometimes have 
disturbed the primary geological context. If we wanted to assess the post-depositional 
disturbance at the Veldwezelt-Hezerwater loci and if we wanted to make a distinction 
between the “C & N Transforms”, it was of utmost importance to record and eventually 
plot the exact three-dimensional position of each and every artefact. The introduction of 
advanced recording methods such as a total station and a field computer at Veldwezelt-
Hezerwater made this demanding objective more feasible. We also water-screened the 
sediment, which was excavated in the immediate surroundings of presumed flint 
knapping areas, in order to recover tiny chips. 
 
Some of the attested post-depositional processes, which had been active at the 
Veldwezelt-Hezerwater loci, had indeed generated artefact displacement before the 
burial of a particular site. These post-depositional processes included bioturbation, 
graviturbation and further a wide range of geomorphological processes such as wind 
action, rainsplash, water gullying, freezing, thawing and solifluction. The natural 
disturbance of some sites further continued in the subsurface environment, especially 
when climate change was involved. These processes included bioturbation by 
earthworms, ants and other burrowing animals, root growth, root decay and treefalls, but 
also geomorphological processes such as graviturbation and cryoturbation (e.g., 
polygonal networks). Some of the excavated archaeological records at Veldwezelt-
Hezerwater were clearly “distorted” remnants of past human behaviour. The 
transforming effects of the post-depositional processes on the archaeological record 
were thus very real. Consequently, another main goal of this study was to separate the 
Middle Palaeolithic behavioural component underlying the site formation from the 
natural agencies. In other words: “How closely did the present locations of the artefacts 
represent their original place of discard?” 
 
There is growing consensus that the human and non-human processes, which were 
responsible for the formation and subsequent transformation of archaeological sites, 
must be adequately evaluated before one can formulate meaningful interpretations of 
spatial patterning (e.g., Vermeersch 2001; Bubel 2002). To deal with these processes, a 
significant new development in “archaeological taphonomy”, which can also help to 
establish the reality of “living floors”, has been the introduction of the so-called 
“Geographic Information Systems” (GIS). A GIS provides a map-based interface to a 
database for the analysis and display of spatial data. The ability of GIS to incorporate 
archaeological data within site plans allows a more accurate assessment of their 
archaeological impact. Introducing data of refitted cores and flakes (e.g., Cziesla 1986, 
1990) into a GIS, which is a technique that will be made use of in this study, has proven 
its potential in the process of evaluating the reality of the archaeological “living” or 
“activity” floors. To obtain the data sets needed, lithic artefacts, bones and charcoal 
pieces were measured by total station at the Veldwezelt-Hezerwater loci. In this study, 
the available data will be further processed by 2D and 3D GIS computer software to 
produce maps and profiles to get better spatial insights into the distribution of the finds. 
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1.4.3. “Second-order Inference”: The Nature of Core and Tool Reduction and the 
Nature of the Human-induced Bone and Charcoal Accumulations 
 
“Second-order inference” addresses the nature of the material evidence, which reflects 
the “exclusively” human activities at a particular site. Stone artefacts, bones and 
charcoal were the main sources of evidence of human activity at the Veldwezelt-
Hezerwater loci. However, nothing is known for example about the potential presence 
of wooden implements. Indeed, the quantity and the quality of the archaeological 
remains available to us firstly depends on what the Veldwezelt-Hezerwater people have 
actually done in the past and secondly what natural conditions have preserved or 
destroyed. Since stone artefacts are the most important source of information of human 
activity at the Veldwezelt-Hezerwater loci, the subsequent formal analysis of the core 
and tool reduction strategies will be another important goal of this study. The analysis 
of the core and tool reduction strategies in this study will be carried out at many 
different levels. The most basic level represents the study of the different strategies by 
which cores and tools were reduced at the different Veldwezelt-Hezerwater loci. The 
core and tool reduction strategies at Veldwezelt-Hezerwater were reflected 
archaeologically in five major stages. The first stage is the acquisition of the lithic raw 
materials. The second stage is the reduction of the cores and the production of the tools. 
The refitting activities, which were carried out on the Veldwezelt-Hezerwater lithic 
assemblages will tell us more about the technological aspects of the core and tool 
reduction strategies that were employed. The refitting process in this study depended 
largely on the recognition of the different characteristics of the raw materials (e.g., size, 
quality, cortex, colour, texture & inclusions). Both lithic technology and spatial analysis 
of the Veldwezelt-Hezerwater loci gained a lot from these refitting activities, because 
they provided better insights into the core reduction strategies, but they also provided 
better insights into the degree of vertical and horizontal disturbances of original site 
organisations due to post-depositional processes. The third stage in the core and tool 
reduction process is the study of the use of the tools. Then follows the fourth stage, 
which is the study of the tool resharpening strategies that were employed by the Middle 
Palaeolithic occupants. The fifth and final stage deals with the discard of stone tools. 
 
The most important “school of thought” in the study of core reduction strategies is the 
French one, which grew out of the early technological work of Bordes (1959, 1954, 
1960, 1961) and which was later further developed by Leroi-Gourhan (1964), Tixier 
(1978) and Tixier et al. (1980). Core reduction is treated as a dynamic process, in which 
an evolving succession of technological choices is made in response to the changing 
form of the core itself. In other words, the focus is on the process of reduction rather 
than on the end products. In this study, we employ an attribute-based approach (e.g., 
Bordes 1960; Tixier et al. 1980). One of the aims is to investigate long-term processes 
in terms of possible adaptive variation in core reduction patterns occurring over many 
thousands of years. Core forms provide the first “reading” on variation in the lithic 
reduction chains within and among lithic assemblages. The description and analyses of 
the Veldwezelt-Hezerwater cores and their products are organised primarily in terms of 
the orientations of the successive blank removals; “centripetal” versus “parallel” core 
reduction (Kuhn 1990, 1995). Indeed, much of the variation in core reduction 
technology within and among the subject assemblage at Veldwezelt-Hezerwater can be 
classified in terms of two broad “trends”: “centripetal” and “parallel” removals of 
flakes. Lithic artefacts that cannot be assigned to any of these two major core reduction 
strategies are labelled “opportunistic” pieces. The relations and differences between the 
“centripetal” and “Levallois” core reduction strategies (e.g., Volman 1984; Perpère 
1986; Boëda 1986, 1990; Van Peer 1992; Chazan 1997, 2000) and the “parallel” core 
reduction strategy (e.g., Tixier et al. 1980; Bietti et al. 1991) will be discussed later. 
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In this study, we will further investigate whether or not Middle Palaeolithic stone tools 
reflect “mental templates” (e.g., Dibble 1989). The least we can say is that most tool 
forms were probably not completely at random. We think that therefore it is important 
to embrace a pragmatic stance. The aim is to concentrate on the most widely recognised 
retouched tool forms. However, there seems to be no simple one-to-one correlation 
between tool forms and tool functions. In this study, we will use the tool typology of 
Bordes (1954, 1961) in order to characterise the excavated tools. However, the question 
remains whether or not the entire tool form was really the “desired” end-product or 
whether or not the working-edges were the most important tool attributes. 
 
 
1.4.4. “Third-order Inference”: The Middle Palaeolithic Socio-cultural Landscape 
 
“Third-order inference” involves questions relating to how Middle Palaeolithic humans 
organised their social and cultural landscape. This step is the most problematic of all. 
Unlike “first-order” and “second-order” inference, which are actually “site-based”, 
“third-order inference” requires not only “site-based” knowledge, but also information 
of regional occupation systems. Subsequently, another goal of this study is to compare 
the archaeological remains of the Veldwezelt-Hezerwater loci in their chrono-
stratigraphic framework with other important Middle Palaeolithic sites in Northwest 
Europe. However, given the poor time resolution of the late Middle and Late 
Pleistocene archaeological record, there are serious problems concerning “third-order 
inference”. It also seems that the “culture-historical” interpretation of Middle 
Palaeolithic variability, which has largely dominated the 20th Century, has come to be 
viewed as relatively limited in what it can tell us about Middle Palaeolithic behaviour 
(e.g., Binford & Sabloff 1982; Binford 1983; Clark 1993, 1997; Chabai et al. 2002). 
Now, the focus seems to be on variables like raw material economy, forager mobility, 
tool curation, climate change, environmental context and many other contextual factors 
that constrained choice amongst lithic reduction options. In this study, we will 
especially focus on the raw material economy and the influence different raw material 
sources had on the core and tool reduction strategies, which were employed at the 
different Veldwezelt-Hezerwater loci. 
 
Finally, the Middle Palaeolithic occupation of Northwest Europe also seems to convey 
an ecological message (e.g., Gamble 1986, 1995). The available evidence seems to 
point to relatively wide environmental tolerances for late Middle and Late Pleistocene 
humans who were living in Northwest Europe. However, a lot of controversy exists 
concerning the ability of Middle Palaeolithic humans to exploit particular biotopes (e.g., 
Gamble 1986, 1995; Tuffreau & Antoine 1995; Roebroeks et al. 1992; Mellars 1996; 
Speleers 2000; Van Andel & Davies 2003). One reason for this debate is of course the 
patchy nature of the Pleistocene terrestrial environmental data. In this study, the loess-
soil sequence at Veldwezelt-Hezerwater and the possible correlations with other sites 
will be used as indicators for the past environments and climates under which Middle 
Palaeolithic humans were present. However, Northwest Europe seems not to have seen 
continuous occupation. The question remains for instance whether or not Middle 
Palaeolithic humans were actually living in Northwest Europe during the Late Saalian 
(MIS 6), during the Eemian s.s. (MIS 5e), during the Early Weichselian (MIS 4) and 
when exactly they were present during the Middle Weichselian (MIS 3)? In order to 
deal with these questions, which will also be addressed in this study, we will have to 
rely on the work of many other researchers. Nevertheless, it is necessary to put the 
Veldwezelt-Hezerwater data in this wider climato-environmental perspective if we 
really want to reconstruct at least parts of the Middle Palaeolithic socio-cultural 
landscape in the Hezerwater valley during the late Middle and Late Pleistocene. 
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2. SITE DESCRIPTION AND ENVIRONMENTAL SETTING 
 
2.1. Introduction 
 
The principal database for this study consists of Palaeolithic stone artefact assemblages 
from a series of 24 loci excavated at Veldwezelt-Hezerwater (latitude 50°51’35’’N, 
longitude 5°38’40’’E, altitude 71 m). These archaeological loci were discovered in the 
Vandersanden loam quarry, which was situated just Southeast of the village of 
Veldwezelt, Belgium (Fig. 1.1., 2.1. & 2.2.). The industrial quarrying activities started 
in 1995 and came to an end in 2002. The archaeological loci were all situated on the left 
bank of the Hezerwater brook. The loci on the right bank have not been preserved due 
to the migrating, lateral movement of the main Hezerwater channel, which continuously 
eroded the right bank during the Late Pleistocene. The final Western quarry wall has 
been preserved and incorporates the remains of the main archaeological horizons. The 
archaeological materials from these open-air loci consist of a sample of lithic artefacts, 
bones and charcoal collected and excavated during a series of systematic survey and 
excavation campaigns, which started way back in 1995 and which lasted until 2004. 
 
 
2.2. Geography and Geomorphology 
 
The Veldwezelt-Hezerwater study area, which is situated near the Belgo-Dutch border, 
is located in the south-eastern part of the Belgian province of Limburg. However, the 
south-western part of the Dutch province of Limburg is also part of the larger study 
area. The most important neighbouring cities of the study area are Tongeren (B), Bilzen 
(B) and of course Maastricht (NL). The river Maas and the Albert Canal are the most 
important waterways (Fig. 2.2.) of the region (Claes et al. 2001). The river Maas comes 
from the South and flows to the North. To the West of and parallel to the river Maas, 
the Albert Canal is situated. At the so-called “Briegdendok” (Fig. 2.1.), the Albert Canal 
splits up in a western part, which leads to Antwerp, and an eastern part, which makes 
the connection with another canal, the so-called “Zuid-Willemsvaart”. Apart from the 
river Maas, other important, however much smaller streams, which drain the 
surrounding region, are the “Demer” and the “Jeker”. The Jeker is also part of the Maas 
basin, while the “Demer” is part of the Scheldt basin. 
 
The very diverse landscapes of the region are the result of a very complex landscape 
formation process, which was going on throughout the Pleistocene (Denis 1992). The 
landscape today (Fig. 2.1. & 2.2.) is characterised by strongly dissected loess-covered 
Pleistocene Maas river terraces underlain by Cretaceous chalk and Tertiary sands (e.g., 
Goossens 1984; Felder et al. 1984, 1988, 1989; Gysels et al. 1993; van den Berg 1996). 
Arguably the most important geomorphological feature that lies to the North of the 
study area is the “Campine Plateau”, which was formed during the Early Pleistocene as 
a Maas delta. Differential erosion and down-cutting by the river Maas resulted in the 
formation of this plateau. The “Campine Plateau” reaches a maximal elevation of 102.5 
m, which results in the fact that at its South side, it towers about 25 m above the 
surrounding landscape (Claes et al. 2001). Here we will focus on the terraced landscape 
in Dutch and Belgian Limburg, which was predominantly shaped during the Pleistocene 
by the rain-fed river Maas and its tributaries, which have an overall SW-NE orientation 
and show a great variation in size and morphology. The Maas is only a medium-sized 
river in Northwest Europe. It drains the uplands of Eastern France and Belgium and 
discharges into the North Sea. The study area is situated in the transition zone between 
the Southern North Sea Basin and the foreland of the Ardennes Shield. 
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Fig. 2.1. Topographic Map of the Study Area (Topografische Kaart van België. 1976. Sheet: 
34/1-2 Bilzen - Veldwezelt - 1:25,000). Veldwezelt-Hezerwater: ▲ 
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Fig. 2.2. Geologic Map of the Study Area (Felder et al. 1988 - 1:50,000) 
Codes: A. Holocene: (1) Be: clay, silt, sand & gravel (Maas deposits); (2) Sib: clay, silt, sand 
& gravel (brook deposits); B. Pleistocene: (1) TE1: loam (loess); (2) TE2: loamy sand & 
sandy loam (sand-loess); (3) TE3: sand; (4) Ma: clay, silt sand & gravel (Maas deposits); C. 
Tertiary: (1) To: Tongeren sand (sea deposits); D. Cretaceous: (1) Mt1: Maastricht 
limestone 1; (2) Mt2: Maastricht limestone 2; E. Miscellaneous: (1) L: loam quarry; (2) K: 
limestone quarry; (3) Gr: gravel quarry; F. Veldwezelt-Hezerwater: ▲ 
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The Maas terrace flight in Dutch and Belgian Limburg contains 31 levels, vertically 
separated 4 to 9 m apart, including a Late Weichselian level and the Holocene 
floodplain (e.g., Paulissen 1973; Felder et al. 1989; van den Berg 1996). For the 
palaeovalley of the “East-Maas” 10 steps were found and for the “West-Maas” valley 
21 steps were discovered. The reconstructed longitudinal profiles of the terraces are 
more or less parallel to each other and to the Holocene floodplain. Indeed, each time an 
actual riverbed became too large, the Maas contracted to a narrower bed and usually 
began to cut down as a result of the gain in transport energy. River Maas sediments 
(e.g., Krook 1993) have been supplied from a 33,000 km² wide rain-fed catchment, 
covering the Ardennes and the Eastern margin of the Paris Basin. In the study area, 
remnants of the Maas river system are found as tracts of gravels and sands shaped into 
cut and fill terraces. These remnants overly Cretaceous bedrock and Tertiary sands and 
are mantled by a loess sheet. Due to periglacial erosion, only very few individual terrace 
levels still form a connected tract. Furthermore, the original terrace morphology is 
largely concealed by the loess cover and the associated colluvium. 
 
In the study area, the boundary between the cover-sand area in the North and the loess 
belt in the South is located near Gellik (Fig. 2.1. & 2.2.). In the immediate surroundings 
of Veldwezelt-Hezerwater, two distinct Maas river terraces can be distinguished. 
According to the gravel-base heights, the “Lanaken” or “Rothem” Maas terrace (e.g., 
Paulissen 1973; Felder et al. 1989; van den Berg 1996) seems to be divided into two 
sub-levels, which appear to represent outward sliding meander curves (Meijs 2002). 
Indeed, Felder et al. (1989) deduced from the presence of two different gravel-bases and 
two distinct flood loam generations [episodic flooding of the area], the existence of two 
“Rothem” sub-terraces: “Rothem-1” and “Rothem-2”. At Veldwezelt-Hezerwater, we 
see the presence of the Rothem-2 terrace (Fig. 2.3.) with a maximal thickness of 4 
metres. The Rothem-2 terrace has an inferred age of 0.51 myr (e.g., Felder et al. 1989; 
van den Berg 1996), assuming one terrace level for each 100 kyr, in this way reflecting 
the 100 kyr forcing frequency of climate change. Stacked units form the most 
conspicuous element in the internal architecture of the Rothem-2 terrace sediments (e.g., 
Felder et al. 1989; van den Berg 1996). These units are composed of several truncated 
braided-channel fills, representing several alternating depositional and erosional stages. 
The dominance of gravel lithofacies indicates that they were deposited by a coarse 
bedload-dominated river [transport by rolling or sliding] with a braided morphology. 
 
The Rothem-2 terrace at Veldwezelt-Hezerwater is rich in flint (+ 5% of the gravel), due 
to the fact that near Maastricht, the Maas flows through the Cretaceous deposits of the 
South-Limburg block (Sint-Pietersberg). After the retreat of the river Maas from 
Veldwezelt-Hezerwater (0.51 myr ago), the preserved river terrace was alternately 
eroded by wind and water action. The actual terrace is overlain by a thin layer of 
reworked gravel and sand, which is in fact the first alluvial fan of the Hezerwater brook 
(e.g., Gullentops & Meijs 2002). Finally, these gravels and sands were covered by 
Saalian aeolian loess. The Hezerwater valley at Veldwezelt is an example of an 
asymmetrical valley, which was shaped due to lateral shifting of the Hezerwater brook 
from West to East. The West bank of the Hezerwater at Veldwezelt was protected by 
the river Maas terrace, which constituted an obstacle along which the Hezerwater brook 
flowed and which forced lateral erosion and lateral diversion of the brook bed during 
the Late Pleistocene. The Hezerwater brook thus moved away from the Maas terrace 
towards the East, which resulted in sedimentation on the West bank (preservation of the 
archaeological loci) and erosion of the East bank. At Veldwezelt-Hezerwater, several 
late Middle and Late Pleistocene palaeosoils have been preserved. The most important 
pedogenetic markers at Veldwezelt-Hezerwater are the “Rocourt Soilcomplex” 
(Gullentops & Meijs 2002) and the “Kesselt Suite” (Gullentops & Meijs 2002). 
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2.3. The Fieldwork at Veldwezelt-Hezerwater 
 
2.3.1. Reconnaissance Surveys 
 
Previous Middle Palaeolithic surveys and excavation campaigns had already been 
undertaken in the immediate surroundings of the Vandersanden quarry, e.g., Kesselt-
Canal (e.g., Lauwers & Meijs 1985) and Maastricht-Belvédère (e.g., Roebroeks 1988; 
Roebroeks et al. 1997). So, there was much possibility that also at the Vandersanden 
quarry Middle Palaeolithic finds were to be encountered. At Veldwezelt-Hezerwater, 
the reconnaissance survey of the Vandersanden loam quarry was the first step in the 
archaeological fieldwork. The area to be surveyed was restricted to the loam quarry. 
The main objective at Veldwezelt-Hezerwater was to identify in situ Middle 
Palaeolithic habitation zones. The quarry activities of the Vandersanden firm offered the 
perfect observation window for subsurface artefact detection. The survey, which started 
in 1995, tried to identify especially palaeosoils in the hope, that lithic artefacts and 
intact living floors would be preserved. Initially, the surveyors investigated the vertical 
dimension of the loam quarry by the study of the quarry’s Quaternary stratigraphy. 
 
 
2.3.2. Excavation Strategies 
 
In 1998, the first artefact concentrations were found at the Vandersanden quarry, which 
resulted in the organisation of a series of excavation campaigns. Initially, the quarry 
level was deepened to a surface safely above the archaeological horizons by using 
heavy mechanical diggers. Then trowels, scrapers, spatulas, brushes and dental 
instruments were used to excavate the loamy archaeological horizons. The 
archaeological excavations at Veldwezelt-Hezerwater were organised using the so-
called “checkerboard”, “mosaic” or “box-grid” system. This system sought to satisfy 
both vertical and horizontal needs by retaining intact cubes of sediment between the 
squares of the grid, so that the different geological layers and horizons could be traced 
and correlated across the site in the vertical profiles. Ultimately, all the squares joined 
into an open-area excavation. Each square within the box-grid system measured 2 by 2 
m and each square of 4 m² could be labelled according to its smallest absolute co-
ordinates, always starting from the South-West square corner (Fig. 2.4.). The site datum 
was labelled 100E-100N in order to avoid negative figures. For instance, square 110E-
108N is the square, which is located from 10 to 12 m East of the site datum and from 8 
to 10 m North of the site datum. The East-data are always plotted on the X-axis, 
whereas the North-data are always plotted on the Y-axis. The elevation of the site datum 
(100E-108N) equals 20 m, which was a random number, also to avoid negative figures. 
This relative site datum elevation of 20 m equals an absolute elevation of 69.63 m 
“Ostend Level”. Each artefact, which was measured by total station, should be related to 
the site datum (X=100E, Y=100N & Z=20 m). Once the box-grid had been installed, 
careful excavation began from about 15 cm above the top of the archaeological horizon. 
When artefacts were found, their three-dimensional provenience was recorded by the 
“Sokkia SET5F Total Station” and an individual number was assigned to each artefact 
using the “SDR31 field computer”. Artefact bags were numbered, dated and the 
excavator’s name was also written on the bag. The sediment, which was excavated near 
presumed flint knapping areas, was water-screened. So, several ten litre sample bags 
filled with sediment from quadrants rich in artefacts were brought to the laboratory for 
water-screening with 2 mm or 1 mm mesh. However, many chips were also found while 
excavating. Many soil samples were also taken, bagged, numbered and dated. Scaled 
profile drawings (Annexes 1) have been produced and photographs were taken. Finally, 
the day-to-day progress of the dig was recorded on data sheets and in the field book. 

 24



MIDDLE PALAEOLITHIC VELDWEZELT- HEZERWATER 
_____________________________________________________________________________ 

 

 
 
2.4. The Major Stratigraphical Events at Veldwezelt-Hezerwater 
 
“Event Stratigraphy” (e.g., Rawson et al. 2002) comprises the study of stratigraphical 
significant events with wide repercussions geographically. Long-term events (tens to 
several thousand years or more) are represented for example by river terraces and 
palaeosoils. At Veldwezelt-Hezerwater, apart from the Holocene soilcomplex, two 
major stratigraphic events have been identified: (1) the “Rocourt Soilcomplex” 
(Gullentops & Meijs 2002) and (2) the “Kesselt Suite” (Gullentops & Meijs 2002). Fig. 
2.3 gives an overview of the lithostratigraphical units that were established on the final 
Western quarry wall, which is still visible to date. This profile has been recorded by 
Drs. E.P.M. Meijs and A.J. Groenendijk and supervised by Prof. Dr. F. Gullentops. The 
identification and the naming of the lithostratigraphical units (Codes: Table 2.1.) was 
established by Prof. Dr. Frans Gullentops and Drs. Erik P.M. Meijs. 
 
 
2.5. Overview of the Saalian Lithostratigraphical Units at Veldwezelt-Hezerwater 
(Mainly based on: Gullentops et al. 1998 and Gullentops & Meijs 2002) 
 
The final quarry wall (Fig. 2.3.) is only slightly oblique to the Hezerwater valley and 
provides excellent exposure of the contact between the erosion in the valley-side and the 
fill. The steep valley-side is made up of 4 m of Maas gravel, which belongs to a younger 
terrace of the “Lanaken” or “Rothem” Formation (Gullentops & Meijs 2002). This 
formation is overlain by a layer of reworked sand (GC: 1) and a layer of reworked 
gravel (HWG1: 2), which is in fact the first alluvial fan of the Hezerwater brook 
(Gullentops & Meijs 2002). Next follows an incision of the Hezerwater brook over at 
least 6 m. The gravel layers (HG1: 3 & HG2: 4), which filled the incision, are badly 
sorted with many coarse elements from the terrace. Then follows a so-called 
“Nassboden” (OLB: 5), which is capped by a lens of aeolian silt with sand laminae 
blown in from the alluvial plain (OL1: 6) and which was followed by the deposition of 
stratified alluvial silts with numerous small sand lenses (OL2: 7). These represent 
threads of snowmelt-water, probably under snow cover (Gullentops & Meijs 2002). 
Aggradation continued with new gravel spreads (WV1: 8; WV2: 11; GRA1: 13), locally 
overlain by loamy deposits (OL3: 9; HSB: 10; ZNB: 12). The gravel deposits were 
finally capped by water-lain aeolian silts (OL4A: 14 & OL4B: 15). 
 
 
2.6. The “Rocourt Soilcomplex” at Veldwezelt-Hezerwater 
(Mainly based on: Gullentops et al. 1998 and Gullentops & Meijs 2002) 
 
2.6.1. Lithostratigraphical Sequence 
 
The “Rocourt Soilcomplex” (= the “Last Interglacial Soilcomplex” or the “Basal 
Soilcomplex”) at Veldwezelt-Hezerwater has been discovered during the second half of 
1997 (Gullentops & Meijs 2002). In the northern part of the profile (Fig. 2.3.), the 
Saalian deposits (5-15) were lying immediately on top of the so-called “Lanaken” or 
“Rothem” Formation (Gullentops & Meijs 2002). In the central and southern part of the 
profile, the Saalian deposits (Fig. 2.3: 5-15) were lying on top of the “Hezerwater 
Gravels” (2, 3 & 4). The “Rocourt Soilcomplex” begins with a silty, light brownish 
yellow (10 YR 6/6) loam (Fig. 2.3.). This non-calcareous loam (SRB: 16), with a 
thickness of about 50 cm, has a polyhedric structure with brown illuvial clay coatings 
(Bt-horizon) and grey speckles with rusty seams. Then follows a silty light yellowish-
brown (2.5 Y 6/4) to light grey (10 YR 6/1) loam with rusty speckles and many Fe-Mn 
(ferromanganese) concretions of up to 2 mm diameter (Gullentops & Meijs 2002). 
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Fig. 2.3. Veldwezelt-Hezerwater: West Profile (Location: Fig. 2.4.) (Meijs & Groenendijk) 
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Fig. 2.3.bis. Legend of the Main West Profile at Veldwezelt-Hezerwater 
 
 
Scales: Left:  elevation in metres (m) from the Site Datum (= SD) 

(SD = 100East/100North/20Elevation) 
  Below:  distance in metres (m) South (S) - North (N) from the Site Datum (SD) 
  Right:  altitude (absolute) in metres (m) above the “Ostend Level” (OL) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Table 2.1. Veldwezelt-Hezerwater: Codes of the Lithostratigraphical Units (Fig. 2.3.) 
By Frans Gullentops & Erik P.M. Meijs (Gullentops et al. 1998; Gullentops & Meijs 2002) 
 
 
1 = GC    23 = RBHB 
2 = HWG1    24 = RHZB 
3 = HG1    25 = VBLB 
4 = HG2    26 = BHB 
5 = OLB/N5    27 = OHZB1 
6 = OL1    28 = OHZB2 
7 = OL2/HSS/ZZ   29 = MB 
8 = WV1/BDA   30 = MHZB 
9 = OL3    31 = BHZB 
10 = HSB    32 = SL/GBL/MRW 
11 = WV2/TDA/GRA0  33 = SLB 
12 = ZNB    34 = W-G/HWG2 
13 = GRA1    35 = TL-R/TL-GF/TL-W 
14 = OL4A    36 = ML 
15 = OL4B    37 = WFL/MLOB/MLB1 
16 = SRB    38 = MLMB/MLB2 
17 = VLL (Reduced: OVL)  39 = MLB3 
18 = VLB    40 = MLB4 
19 = GSL (Top GSL: OMVL)  41 = LLBB 
20 = PGB    42 = ZL 
21 = OBHB    43 = PL 
22 = RB    44 = THB 
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Fig. 2.4. The Position of the Veldwezelt-Hezerwater Main West Profile 
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Fig. 2.5. Veldwezelt-Hezerwater: Units of the “Rocourt Soilcomplex” 
(Schematised Drawing: Groenendijk, Meijs & de Warrimont) 
 
 
This bleached lithostratigraphical unit is a non-calcareous loam (Fig. 2.3. & 2.5. VLL: 
17) of about 20 cm thickness, which has a platy structure with weak brown clay 
coatings. Within this loam, many Palaeolithic artefacts were found, however, no 
charcoal pieces were present. Then follows another silty dark greyish-brown (10 YR 
3/2) loam with many Fe-Mn concretions of up to 2 mm diameter. This non-calcareous 
humic loam (Fig. 2.3. & 2.5. VLB: 18) of about 20 cm thickness has a platy structure 
with distinct brown illuvial clay coatings. The VLB loam is very rich in charcoal pieces 
(Pinus silvestris) and Palaeolithic artefacts. These first three units (SRB, VLL & VLB) 
are followed by a body of dark grey (10 YR 3/1) clayey colluvium (Fig. 2.3. & Fig. 2.5. 
GSL: 19) in which several stone lines were encountered (gravel component < 1 cm). 
The maximal thickness of the GSL unit is about 1.5 m. 
 
The next lithostratigraphical unit within the “Rocourt Soilcomplex” (Gullentops & 
Meijs 2002) is about 1 m thick and represents a silty brownish-yellow (10 YR 6/6) loam 
(Fig. 2.3. & 2.5. PGB: 20). The PGB loam has a strong polyhedric structure with thick 
reddish brown illuvial clay coatings, with many Fe-Mn nodules of up to 10 mm 
diameter and with white speckles with rusty seams (Fig. 2.3. & 2.6.). No artefacts were 
encountered within this loam. This horizon is characterised by the strongest clay and 
iron contents of the whole sequence. The horizon shows a system of large white (10 YR 
7/1) sub-vertical wedges a few centimetres wide and more than one metre deep with a 
red-brown clay infilling. They form a polygonal pattern of about 50 cm diameter 
(Gullentops & Meijs 2002). The top of this horizon is marked by erosion (stone line). 
The next unit (Fig. 2.3. & 2.5. OBHB: 21), which is about 10 cm, is a grey to light grey 
(10 YR 6/1) silty loam. The first polygonal network starts from this soil horizon. 
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Fig. 2.6. Veldwezelt-Hezerwater: Detail of the “Rocourt Soilcomplex” 
(West Profile: Quadrant 100E-110N - Scale: 1:6 - Drawing Meijs & Groenendijk) 
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The RB unit (22) of the Rocourt Soilcomplex (Gullentops & Meijs 2002), which is 
about 20 cm thick (Fig. 2.3., 2.5. & 2.6.), is a compact silty ochre-red (7.5 YR 6/8) loam 
with a strong platy to sub-angular blocky structure and clay coatings. This horizon was 
developed in clayey loam with ochre-red clay coatings, which also includes numerous 
clayey nodules from an older soil (colluvium). The horizon also shows a system of large 
white (10 YR 7/1) sub-vertical wedges, which are a few centimetres wide and more than 
one metre deep. They form a polygonal pattern of about 50 cm diameter. The top of this 
soil horizon is also marked by erosion (stone line). The next unit (RBHB: 23), which is 
about 10 cm, is a light grey (10 YR 6/1) loam (Gullentops & Meijs 2002). The second 
polygonal network starts from this horizon. The RHZB horizon (24), which is the next 
unit, is a homogeneous dark greyish-brown (10 YR 3/2) humic loam of about 15 cm 
thick, with some small bioturbations spreading through the mass of the loam. 
 
The VBLB unit (25) of the Rocourt Soilcomplex (Gullentops & Meijs 2002) is a 
compact brownish-yellow (10 YR 6/6) loam of about 25 cm thick with strong platy to 
sub-angular blocky structure and dark brown clay coatings (Fig. 2.3., 2.5. & 2.6.). This 
horizon was developed in clayey loams, which includes numerous clayey nodules from 
an older soil (colluvium). The VBLB horizon is also rich in charcoal pieces and many 
Palaeolithic artefacts have been found in it. This soil horizon also shows a system of 
large white (10 YR 7/1) sub-vertical wedges, which are a few centimetres wide and 
more than one metre deep with a clayey infilling. They form a quite regular polygonal 
pattern of about 50 cm diameter (Gullentops & Meijs 2002). The top of this soil horizon 
is again marked by erosion (stone line). 
 
The BHB loam (10 cm thickness) is a grey to light grey (10 YR 6/1) horizon (26). The 
third polygonal network starts from this horizon (Fig. 2.3., 2.5. & 2.6.). The OHZB1 
horizon (27) is a dark brown (10 YR 3/3) very humic loam, about 20 cm thick. It is 
characterised by abundant bioturbations, mainly sub-vertical galleries with yellow 
infillings, but also by large dark grey galleries [krotowinas]. The MB unit (20 cm thick) 
is a horizon (29) of greyish-brown (10 YR 3/2) colour with numerous small ferruginous 
patches, which are associated with biogalleries (Gullentops & Meijs 2002). The MHZB 
horizon (30) is a homogeneous dark brown (10 YR 3/3) loam of about 30 cm thick, with 
some scattered pebbles and abundant small bioturbations spreading through the mass of 
the loam. Finally, the BHZB unit (31) is a horizon of greyer (10 YR 3/2) colour, about 
20 cm thick, with numerous small ferruginous patches, which are also associated with 
biogalleries. The volcanic “enstatite tuff” minerals (Gullentops 1954) were found 
throughout the entire humic sequence (27-31) at Veldwezelt-Hezerwater. However, the 
concentration peak of the “enstatite tuff” occurs at the top of the OHZB2 (28) horizon 
(Meijs 2002), which was also the case at Vroenhoven (Mees & Meijs 1984). 
 
 
2.6.2. Pedo-sedimentary Evolution 
 
Work is currently underway by Prof. Dr. Frans Gullentops and Drs. Erik P.M. Meijs to 
further explain and refine the different stages of the very complex pedo-sedimentary 
evolution at Veldwezelt-Hezerwater (e.g., Gullentops et al. 1998; Gullentops & Meijs 
2002; Meijs 2002; Gullentops & Meijs in press). In the mean time, we will present here 
an overview of the three major working hypotheses, which are currently under 
investigation. Indeed, the interpretation of the pedo-sedimentary evolution of the 
different stratigraphical units of the “Rocourt Soilcomplex” at Veldwezelt-Hezerwater 
is extremely difficult. We have to keep in mind that two archaeological systems [VLL 
unit (17) & VLB unit (18)] were present in the lower soil horizons, while the third 
archaeological system [VBLB unit (25)] was present in one of the upper soil horizons. 
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It is highly probable that the “Basal Soilcomplex” at Veldwezelt-Hezerwater could 
indeed be correlated with the “Last Interglacial Soilcomplex” (e.g., Gullentops & Meijs 
2002). The presence of the typical “enstatite tuff” (Gullentops 1954) in the humic soils 
(27-31) seems to support this hypothesis (Gullentops & Meijs 2002; Meijs 2002). The 
“enstatite tuff” is one of the most typical features of the Last Interglacial “Rocourt 
Soilcomplex” (Gullentops 1954; Gullentops & Meijs 2002). The loess-soil sequence, 
which is present underneath the “Rocourt Soilcomplex” thus predates the Last 
Interglacial s.l., which is the terrestrial equivalent of MIS 5. The loess-soil sequence on 
top of the “Rocourt Soilcomplex” consequently post-dates the Last Interglacial s.l. 
However, within the “Rocourt Soilcomplex” at Veldwezelt-Hezerwater more soils than 
usual (e.g., Antoine et al. 2000; Schirmer 2000, 2002) were recorded. 
 
At Veldwezelt-Hezerwater, the genesis of the “Basal Soilcomplex” begins with a 
reddish-brown Bt-horizon (SRB: 16) with brown illuvial clay coatings. This truncated 
Bt-horizon is probably the result of an independent soil formation phase and not a local 
“tail” of infiltrated PGB soil formation (20). The superposition of these two Bt-horizons 
(SRB & PGB) can only be seen between 90-97 m North due to the depression that is 
present there. This depression is probably a small “side-valley” of the Hezerwater brook 
or a so-called amphitheatre of a well or spring (Gullentops & Meijs 2002), which would 
have been present a bit further to the West. To the South and to the North, the younger 
PGB soil has completely obliterated the older SRB soil (16/20). Then follows the 
redeposited bleached VLL horizon (17), which is a typical stagnic horizon within loess 
[stagnogley]. The bleached VLL horizon was later followed by the humic VLB steppe 
soil (18), which again developed in newly deposited colluvial sediments. In the present 
case, the SRB-VLL-VLB sequence is an independent soilcomplex with different parent 
materials; firstly, a loess layer, secondly, a colluviated loamy layer and finally a 
colluviated humic loamy layer. The light olive brown colour of the SRB horizon 
indicates that the iron reduction is still incomplete. The VLL and VLB soil horizons 
thus seem to be secondary Pseudogley soils with a complex profile, which were formed 
in an older deep palaeosoil (SRB), rich in iron (fragipan). The SRB-VLL-VLB sequence 
is the first “complex pseudogley with fragipan” of the “Basal Soilcomplex” at 
Veldwezelt-Hezerwater and has been labelled the “Hezerwater Soilcomplex” (Fig. 
2.9.), because it has been observed in Northwest Europe for the first time at the 
Veldwezelt-Hezerwater loam quarry in full detail. 
 
The “Hezerwater Soilcomplex” was capped by the GSL unit (19), which is a body of 
clayey colluvium. At the top of the GSL, the Bt-horizon of the massive PGB soil (20) 
was developed (Gullentops & Meijs 2002). The SRB (16), VLL (17) and VLB (18) soil 
horizons are partly obliterated by the PGB soil horizon (20) between 92-95 m North and 
between 111-113 m North. The same three soil horizons are completely obliterated by 
the PGB soil horizon between 60-90 m North and between 120-140 m North (16/20). 
Consequently, the VLL and VLB find horizons are partly located “within” the PGB soil 
horizon. However, the VLL and VLB lithic artefacts clearly predate the PGB soil 
formation phase, which could probably be correlated with the Eemian s.s. (MIS 5e), 
because the most striking horizon of the “Basal Soilcomplex” at Veldwezelt-Hezerwater 
is the PGB luvisol (Fig. 2.3. & 2.6.), which clearly shows macroscopically 
distinguishable traces of movement of clay substance [clay-coatings]. This process 
points to a well-developed very mature soil. The PGB soil horizon (20) is the clay-
enriched lower Bt-horizon of this luvisol, which typically is an eluviated brown soil, 
which has been formed under “Holocene-like” conditions, which are characterised by 
the presence of deciduous forests and temperate humid climatic conditions (Gullentops 
& Meijs 2002). So, the PGB lithostratigraphical unit at Veldwezelt-Hezerwater 
probably represents the terrestrial equivalent of the Eemian s.s. (MIS 5e). 
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Later, hill-wash sediments were deposited on top of the remainders of the then truncated 
PGB Bt-horizon. Then, periglacial phenomena, such as the development of desiccation-
wedges (Gullentops & Meijs 2002), occurred. The hill-wash sediments (OBHB: 21) and 
the loamy particles within these wedges always show a strong gleying, which is the 
result of natural deforestation due to climate change [hydromorphic phase]. At this 
point, the PGB Bt-horizon was transforming into a complex soil with a polycyclic 
genesis and was becoming a very mature pseudogley with fragipan, which is in fact a 
cemented horizon of clay, silica and iron as a result of periglacial activity. Deforestation 
(climate change) after the formation of the PGB Bt-horizon generated a new process, 
which involved a reduction of the potential evapotranspiration rate and a rise of the 
perched water table [hydromorphic phase - OBHB]. The pseudogley (OBHB) is thus the 
result of a secondary soil formation process, which developed partly in the underlying 
PGB palaeosoil. Thus, the PGB-OBHB sequence is the second “complex pseudogley 
with fragipan” of the “Basal Soilcomplex”. On top of the PGB-OBHB sequence, new 
hill-wash loam was deposited. Within these hill-wash sediments the third luvisol has 
developed (Gullentops & Meijs 2002). The RB soil horizon (22) is indeed the clay-
enriched Bt-horizon of this luvisol (Fig. 2.3. & 2.6.). Later, hill-wash sediments were 
deposited on top of the remainders of the then truncated RB Bt-horizon. Then, 
periglacial phenomena, such as the development of desiccation-wedges, occurred. These 
wedges penetrated deep into the RB palaeosoil. The hill-wash sediments (RBHB: 23) 
and the loamy particles within these wedges always show a strong gleying 
[hydromorphic phase]. Deforestation (climate change) generated a new process, which 
involved a reduction of the potential evapotranspiration rate and a rise of the perched 
water table [hydromorphic phase - RBHB]. On top of the RBHB, new hill-wash loam 
was deposited. Within these hill-wash sediments an autochthonous steppe soil (RHZB: 
24) developed. At this point, the RB Bt-horizon was also transforming into a complex 
soil with a polycyclic genesis (RB-RBHB-RHZB). Thus, the RB-RBHB-RHZB 
sequence is the third “complex pseudogley with fragipan” of the “Basal Soilcomplex”. 
Then the complete cycle of deposition and pedogenesis was repeated a last time, when 
new hill-wash loam was deposited on top of the RB-RBHB-RHZB soilcomplex. Within 
this loam, a fourth luvisol developed. The VBLB soil horizon (25) is the clay-enriched 
Bt-horizon of this luvisol (Fig. 2.3. & 2.6.). Later, hill-wash sediments were deposited 
on top of the remainders of the then truncated VBLB Bt-horizon. Then, periglacial 
phenomena, such as the development of desiccation-wedges, occurred. The hill-wash 
sediments (BHB: 26) and the loamy particles within these wedges always show a strong 
gleying [hydromorphic phase - BHB]. On top of the BHB, new hill-wash loam was 
deposited. Within these hill-wash sediments an autochthonous steppe soil (OHZB1: 27) 
developed. At this point, the VBLB Bt-horizon was transforming into a complex soil 
with a polycyclic genesis (VBLB-BHB-OHZB). Thus, the VBLB-BHB-OHZB1 
sequence is the fourth “complex pseudogley with fragipan” of the “Basal Soilcomplex”. 
 
On top of the VBLB-BHB-OHZB soilcomplex, new hill-wash loam was deposited four 
times. Within these hill-wash sediments three or even four very distinct steppe soils 
developed (OHZB2: 28; MB: 29; MHZB: 30 & BHZB: 31). These soils are typical 
humic soils with AC horizontation. Finally, these humic soils were covered by Early 
Weichselian glacial loess. The fact of the matter is that the “Basal Soilcomplex” at 
Veldwezelt-Hezerwater is composed of four independent phases of polycyclic 
“complex pseudogley with fragipan” pedogenesis. However, only the “PGB”, “RB” and 
“VBLB” sub-soilcomplexes (Fig. 2.9.) seem to represent the “Rocourt Soilcomplex s.s.” 
(e.g., Haesaerts et al. 1999; Gullentops & Meijs 2002; Antoine et al. 2000, 2003; 
Schirmer 2000, 2002). Finally, the humic soil horizons at Veldwezelt-Hezerwater, 
which were attested on top of the “Rocourt Soilcomplex s.s.”, seem to represent the so-
called “Warneton Soilcomplex” (e.g., Paepe 1967, 1969; Van Vliet-Lanoë 1990). 
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2.6.3. Climatological Evaluation & Correlations with the Oxygen Isotope Records 
 
Quaternary stratigraphy (Gibbard & West 2000) has a long-established tradition of 
sediment sequences being divided on the basis of represented climatic changes. 
However, the divisions were in fact fundamentally lithological. The overriding 
influence of climatic change on sedimentation and erosion in the Quaternary has meant 
that climate-based classification has remained central to the subdivision of the 
Quaternary succession. Soil science asserts that soil properties are at least in part a 
function of climate and vegetation (e.g., Muhs et al. 2001b). “Modern” soil properties 
are thus a function of “modern” climatology and biogeography. By analogy, Last 
Interglacial soil properties are thus also a function of the Last Interglacial palaeoclimate 
and palaeobiogeography (e.g., Muhs et al. 2001b). So, the Last Interglacial climate and 
environment in Northwest Europe could at least be partially reconstructed from 
transects of the Last Interglacial Soilcomplex found in thick loess sections. However, 
the recognition of climatic events from sediments is by its nature an inferential method 
and is by no means straightforward. 
 
We think that we first of all have to make a clear distinction between the complete “Last 
Interglacial sensu lato” (ca 129-73 kyr BP), which is the terrestrial equivalent of Marine 
Isotopic Stage (MIS) 5 and the partial “Last Interglacial sensu stricto” (ca 129-110 kyr 
BP), which is the terrestrial equivalent of Marine Isotopic Stage (MIS) 5e (e.g., Pisias et 
al. 1984; Martinson et al. 1987; Muhs et al. 1994; Alley et al. 1995). This distinction is 
based on evidence of terrestrial summer warmth, which during the “Last Interglacial 
s.s.” is greater than at any time during the Holocene, and on palynological and 
palaeopedological evidence (e.g., Woillard 1979; Muhs et al. 1994, 2001b; Gullentops 
et al. 1998; Gullentops & Meijs 2002). We are aware that many scholars consider MIS 
5d as the start of the Weichselian. However, we believe that on palaeopedological 
grounds, the distinction between the “Last Interglacial s.l.” and the “Last Interglacial 
s.s.” is justified (Fig. 2.7.1.). This also implies that we consider the “Early Weichselian” 
as the terrestrial equivalent of MIS 4. 
 

 

 
 

Fig. 2.7.1. The “Last Interglacial sensu lato” versus the “Last Interglacial sensu stricto” 
(e.g., Imbrie et al. 1984; Martinson et al. 1987; Muhs 2004, Fig. 2) 
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We have the impression that most of the isotopic temperature records, which are 
younger than 110 kyr in age, are now quite well understood and we think that most of 
the differences between them can be explained convincingly. However, we have to keep 
in mind that the oxygen isotope records prior to 110 kyr still cause many problems (e.g., 
the correlation between GRIP & GISP2 - Alley et al. 1995, Fig. 2.7.2.). For example, 
the climatic implications of the deeper part of the GISP2 ice core, thus below 2,790 m 
depth and prior to 110 kyr, are a matter of considerable debate (e.g., Grootes et al. 
1993). It seems that the bottom ~200 m of the ice at GISP2 (thus below 2,790 m depth) 
may be discontinuous and extremely condensed (e.g., Bender et al. 1994). On the other 
hand, the isotopic temperature records from the deepest part of the GRIP core have been 
interpreted as being properly ordered and continuous (e.g., Dansgaard et al. 1993). 
Large and rapid changes in the GRIP isotopic temperature curve have been observed 
throughout the Late Pleistocene and very remarkably also during the Last Interglacial 
s.s., which is the equivalent of MIS 5e (Dansgaard et al. 1993). Such an observation has 
of course extremely important implications for the understanding of climate change. 

 

 
Fig. 2.7.2. Oxygen isotope compositions of the GRIP and GISP2 deep ice cores (50 kyr - 110 
kyr). Significant mismatch occurs below 2,790 m depth (Alley et al. 1995, Fig. 2.) 
 
 
So, it seems that correlations between oxygen isotope records still cause several 
problems. As a logic consequence, the correlation between the oxygen isotope records 
and the loess-soil sequences may pose even greater problems. Although the distribution 
of loess in Northwest Europe is quite extensive, exposures that give detailed climate 
records of the Last Interglacial-Glacial cycle are actually quite rare. The chronology of 
the loess-soil sequences is mainly based on soil development, TL ages and the 
correlation to other dated events. However, we suppose that one of the major problems 
is that the “Last Interglacial s.l. Soilcomplex”, which was characterised by multiple soil-
forming events, usually occurs in a macroscopically undifferentiated polygenetic soil 
profile (e.g., Rocourt - Gullentops 1954, Remicourt - Haesaerts et al. 1999). However, 
the loess-soil sections at Veldwezelt-Hezerwater show multiple Last Interglacial s.l. 
soils that are completely separated. As a result, the upper and lower boundaries of the 
parent material could be defined and used to estimate the time-transgressive nature of 
the palaeosoils relative to their parent materials. However, due to material translocation 
(e.g., clay), soil welding, bioturbation and truncation events, some data elements of the 
high-resolution information of the Last Interglacial s.l. climate changes, were lost. 
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At Veldwezelt-Hezerwater, it has been observed that many soils have developed from 
two superposed parent materials, an old one at depth and a younger one, often 
reworked, at the former palaeosurface (Gullentops & Meijs 2002). These were clear 
examples of so-called “complex” profiles. It is probably fair to say that Pleistocene 
“soils” are mostly “complex soils”. Indeed, very often, ancient surface deposits were not 
thick enough to keep a deeper “palaeosoil” in its “fossil” state, and thus out of the 
younger soil profile. Nevertheless, the “Basal Soilcomplex” at Veldwezelt-Hezerwater 
(Gullentops & Meijs 2002) seems to indicate a rather warm and humid climate 
following a cold and dry phase of loess sedimentation. Luvisol pedogenesis requires 
two conditions for its development; firstly interruption of sedimentation and erosion 
processes and secondly intense permeating of the soil by acid solutions. Thus, 
precipitation was abundant, however without periods of heavy downpours, which would 
lead to erosion. We also have to take into account the fact that the surface, which was 
covered by forest or dense shrub, was protected from erosion and sedimentation as well. 
The luvisols represent the “climax” development of vegetation in warm oscillations. 
The climate was then probably “Atlantic”. A soil and vegetation “climax” contrasts 
sharply with “pioneer” vegetation developed on young soils and also with soils and 
vegetation that have been “degraded”. Indeed, humic soil formation on the other hand is 
distinctly steppe pedogenesis. It suggests the retreat of forest under a marked decrease 
of humidity. The climate then was probably “Continental”. At Veldwezelt-Hezerwater, 
the “PGB”, “RB” and “VBLB” sub-soilcomplexes (Fig. 2.9.) seem to represent the 
“Rocourt Soilcomplex s.s.” (e.g., Van Vliet-Lanoë 1989; Haesaerts et al. 1999; 
Gullentops & Meijs 2002; Antoine et al. 2000, 2003; Schirmer 2000, 2002). The humic 
soil horizons at Veldwezelt-Hezerwater, which were attested on top of the “Rocourt 
Soilcomplex s.s.” and which were characterised by the presence of the “enstatite tuff” 
(Gullentops 1954), seem to represent the so-called “Warneton Soilcomplex” (e.g., Paepe 
1967, 1969; Van Vliet-Lanoë 1990; Gullentops & Meijs 2002). 
 
However, the high-resolution loess-palaeosol sections from Veldwezelt-Hezerwater 
provide new detailed information on the Last Interglacial s.l. climate variations and 
landscape development in this part of Northwest Europe. The study of the loess-soil 
sections indicated several long warm and relatively short cool intervals (Fig. 2.9.). The 
“PGB sub-soilcomplex” shows the same characteristics as the so-called “Rocourt Soil” 
(Gullentops 1954), which is generally considered to be the pedological equivalent of the 
Eemian s.s. (MIS 5e). The deposition of the loess underlying the “Rocourt Soil” took 
place during a cold period, which could be correlated with the Late Saalian (MIS 6). 
However, the Eemian s.s. “Rocourt Soil” at Veldwezelt-Hezerwater is followed by two 
discontinuous phases with loess deposition and two phases with pedogenesis (“RB” & 
“VBLB” sub-soilcomplexes). The Eemian s.s. “Rocourt Soil” pedogenesis occurred 
under conditions more humid than the “RB” and “VBLB” pedogeneses (Gullentops & 
Meijs 2002). We believe that a strongly “oceanic” warm climate culminated in the 
“Rocourt Soil” around the peak of the Last Interglacial s.s. (MIS 5e) and cooler 
conditions culminated in the “RB” & “VBLB” sub-soilcomplexes, which occurred 
during the following interglacial s.l. stages and which probably represent the terrestrial 
equivalents of MIS 5c and MIS 5a. The much colder conditions, which occurred during 
the two stadial stages, could probably be correlated with MIS 5d and MIS 5b. The 
“Warneton Soilcomplex” with the “enstatite tuff” probably represents the MIS 5-4 
transition around 70,000 years ago (e.g., Van Vliet-Lanoë 1990; Gullentops & Meijs 
2002). Loess deposition occurred again at Veldwezelt-Hezerwater during a cold period, 
which probably is the terrestrial equivalent of MIS 4. The pedo-sedimentary record, 
which constitutes the “Basal Soilcomplex” at Veldwezelt-Hezerwater, seems to reflect 
the complex effects of syndepositional pedogenic processes, which attest to a pulsating 
climatic signal within the local loess-soil sequence during the Last Interglacial s.l. 
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2.6.4. The Chrono-stratigraphical Position of the SRB-VLL-VLB Soil Sequence 
 
One of the major problems within the “Basal Soilcomplex” at Veldwezelt-Hezerwater 
remains the chrono-stratigraphical position of the SRB-VLL-VLB soil sequence (Fig. 
2.9.). This sequence, which has also been labelled the “Hezerwater Soilcomplex”, does 
not seem to fit into the general stratigraphic scheme that has been proposed for the Last 
Interglacial s.l. (e.g., Antoine et al. 2000, 2003; Schirmer 2000, 2002). The fact of the 
matter is that the so-called “Hezerwater Soilcomplex” has indeed never been discovered 
before. However, to explain the stratigraphical position of the SRB, VLL and VLB soil 
horizons, we could put forward three major working hypotheses: (1) the “SRB 
Soilcomplex” represents the “Intra-Saalian” soilcomplex, which is the terrestrial 
equivalent of MIS 7, (2) the “SRB Soilcomplex” corresponds to a Late Saalian 
“Younger Dryas-type” climatic oscillation just prior to the MIS 6/5e transition and (3) 
the “SRB Soilcomplex” represents the first part of the Eemian s.s. (MIS 5e). 
 
The first hypothesis puts that the “SRB Soilcomplex” represents the “Intra-Saalian” 
soilcomplex. The SRB soil horizon (Fig. 2.3. SRB: 16) indeed is a reddish-brown Bt-
horizon. However, the presence of a Bt-horizon was not necessarily the result of 
“interglacial” pedogenesis, because Bt-horizons are also attested in cool temperate 
“interstadial” contexts (e.g., Driessen & Dudal 1991; Kuipers 1996). Further, the “Intra-
Saalian” soilcomplex is a “double” soilcomplex with two separate Bt-horizons (e.g., 
Schirmer 2002). This is not the case at Veldwezelt-Hezerwater. The stratigraphical 
situation where the “Last Interglacial Soilcomplex” cuts the “Intra-Saalian 
Soilcomplex”, which in this case is the hypothetical situation at Veldwezelt-Hezerwater, 
is well known at the loam quarry in Kesselt (Gullentops & Meijs 2002). However, in 
Kesselt several other loam deposits and phases of pedogenesis are attested between the 
“Last Interglacial Soilcomplex” and the “Intra-Saalian Soilcomplex”. For example, the 
presence of a so-called “Nassboden” between the “Last Interglacial Soilcomplex” and 
the “Intra-Saalian Soilcomplex” at Kesselt is of utmost importance. In other sections at 
Kesselt, it has been observed that in the Late Saalian loess (MIS 6) five “Nassböden” 
were present (e.g., Vandenberghe et al. 1998; Van den haute et al. 1998; Gullentops & 
Meijs 2002). These “Nassböden” have been named the “Bruchköbel Soils” (e.g., 
Schirmer 2002). The “Nassboden”, which was attested between the “Last Interglacial 
Soilcomplex” and the “Intra-Saalian Soilcomplex” at Kesselt could probably be 
interpreted as the “N5-Nassboden”, which is probably the equivalent of the “OLB 
Nassboden” (Fig. 2.3. OLB/N5: 5) at Veldwezelt-Hezerwater (Meijs 2002). If the “OLB 
Nassboden” (5) could indeed be correlated with the “N5-Nassboden” of Kesselt, which 
is in fact the youngest of the Late Saalian “Nassbodens”, then the whole sequence from 
unit 5 to unit 19, at Veldwezelt-Hezerwater is probably of Late Saalian age (MIS 6). 
 
Another argument, which supports the Late Saalian chrono-stratigraphic position of the 
SRB soil (16), is given by the heavy mineral analysis of the loes-soil sequence at 
Veldwezelt-Hezerwater (Meijs 2002). Indeed, the “OLB Nassboden” (5) at Veldwezelt-
Hezerwater contains between 13.5 and 8 percent of green amphibole and the “N5-
Nassboden” at Kesselt contains between 11 and 9 percent of green amphibole (Meijs 
2002). This shows that these two “Nassbodens” could indeed be correlated with each 
other. If the “OLB Nassboden” (5) had an Early Saalian age (MIS 8) then the expected 
green amphibole percentage would probably fluctuate between 3 and 1.5 percent. 
However, the counted high percentages of green amphibole in the “OLB Nassboden” at 
Veldwezelt-Hezerwater are clearly too high to suggest an Early Saalian age. So, the 
whole lithostratigraphical sequence from unit 5 to unit 19, at Veldwezelt-Hezerwater 
almost certainly has a Late Saalian (MIS 6) age and not an Early Saalian (MIS 8) age. 
This would imply that the SRB soil (16) thus developed in final Late Saalian loess. 
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It is however important to keep in mind that not only the SRB soil (16) was developed 
in Late Saalian loess, but the first soil of the “Rocourt Soilcomplex”, the PGB soil (Fig. 
2.3. PGB: 20), has been partly developed in Late Saalian loess as well. Notwithstanding 
this, an important part of the PGB soil (20) has developed in colluviated loam. Indeed, 
the PGB soil (20) has formed polygenetically (16/20) between 60 and 90 m North and 
between 115 and 145 m North in loess and above the so-called “spring-amphitheatre” 
(Gullentops & Meijs 2002) between 90 and 115 m North, the PGB soil (20) was clearly 
formed in colluviated loam. So, there seems to exist a “time-gap” between the SRB and 
PGB pedogeneses. This “time-gap” is clearly marked by the presence of the VLL soil 
(17) and the VLB soil (18) and the GSL colluvial deposits (19). Indeed, no “cold” aeolic 
loess is present between the SRB and the PGB soils. Now, does this “time-gap” 
represent the Late Saalian to early Eemian s.s. climatic transition or is it an “Intra-
Eemian s.s.” phenomenon? This matter brings about the second and the third working 
hypotheses which put that: (2) the “SRB Soilcomplex” represents a Late Saalian 
“Younger Dryas-type” climatic oscillation just prior to the MIS 6/5e transition or (3) 
that the “SRB Soilcomplex” represents the Eemian s.s. or at least part of the Eemian s.s. 
(MIS 5e). In order to deal with these two possibilities, we will have to unravel the 
Saalian to Eemian transitional process (Fig. 2.8.1.). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 2.8.1. Isotopic Events in the Benthic V19-29 Core (Pisias et al. 1984, Fig. 2.) 
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Until relatively recently, it was generally believed that the “Allerød-Younger Dryas 
Event” was a unique phenomenon. However, now there is clear evidence that a 
“Younger Dryas-type” climatic oscillation also occurred just prior to the MIS 6/5e 
transition. Indeed, comparison of marine, lacustrine and terrestrial records from at least 
24 sites suggests the existence of a “Younger Dryas-type” climatic oscillation just prior 
to the MIS 6/5e boundary. This two-step deglaciation, the “Zeifen-Kattegat Climate 
Oscillation” (Seidenkrantz et al. 1996) is named after the “Zeifen Interstadial” 
(Woillard 1975, 1978 & 1979) and the Kattegat Stadial (Seidenkrantz 1993). The 
“Grande Pile Peat Bog” (Vosges, France) yielded a continuous pollen sequence for the 
last 140,000 years, in which Geneviève M. Woillard documented a short warming just 
below the MIS 6/5e transition. This warming has been named the “Zeifen Interstadial”, 
because at Zeifen (Jung et al. 1972) in southern Germany, this climatic oscillation was 
first recorded. The Benthic V19-29 Core (Pisias et al. 1984, Fig. 2.) also shows a 
fluctuation in oxygen isotope values just prior to the MIS 6/5e transition and has been 
labelled the “MIS 6.01 Event”, which is an event mid-way through “Termination II” 
(Fig. 2.8.1.). However, two other events are also very important in the context of this 
study, namely the “MIS 5.5 Event”, which represents the oldest major peaks in MIS 5 
and the “MIS 6.0 Event”, which represents the boundary between MIS 5 and MIS 6. 
Seidenkrantz et al. (1996) correlated the Late Saalian Zeifen Interstadial with the “MIS 
6.01 Event”. Contrary to the “Allerød-Younger Dryas Event”, the “Zeifen-Kattegat 
Oscillation” has had a global impact (Seidenkrantz et al. 1996). 
 
Pedostratigraphical records from Europe also provide direct evidence of a distinct cold 
Kattegat stadial between the Eemian soil s.s. (MIS 5e) and the development of an earlier 
Late Saalian “Zeifen Interstadial” “limon-à-doublet-soil” (Seidenkrantz et al. 1996). 
These pedostratigraphical records include the sections at Nantois and Tournemine from 
the St. Brieuc Bay, France (e.g., Monnier & van Vliet-Lanoë 1986; Loyer et al. 1995), 
at Jersey, U.K. (Keen et al. 1996), and at Caen and Corbie in the Somme Valley, France 
(Van Vliet-Lanoë 1988). According to these researchers, the “limon-à-doublet-soil”, 
which is attested at these sites, is the terrestrial equivalent of the “Zeifen” climate 
oscillation. This “limon-à-doublet-soil”, which developed in Late Saalian soliflucted 
loess deposits, clearly shows evidence of clay illuviation. The soil was mostly truncated 
before being buried by reworked loam within which the “Eemian” soil s.s. developed. 
The “limon-à-doublet-soil” seems to have marked an “early” phase of pedogenesis 
under Late Saalian and still “boreal” conditions, with evidence of a shrub tundra 
environment (Van Vliet-Lanoë & Guillocheau 1995). After the development of the soil, 
a short cooling phase resulted in vegetation degradation, soil erosion with loess 
reworking and finally the genesis of a weakly developed fragipan. Only after these 
developments the biological stability of the Eemian s.s. was finally reached (Van Vliet-
Lanoë & Guillocheau 1995). In the Czech Republic and in Slovakia, the same 
phenomena prior to the MIS 6/5e boundary have been observed earlier (e.g., Kukla et 
al. 1961; Kukla 1977; Rousseau et al. 1998). Generally, the genesis of the “interglacial” 
soilcomplex in the Czech Republic and in Slovakia begins with a layer of redeposited, 
washed, but unweathered loessic sediments within which a “gleyic cambisol” was 
formed under a “pre-interglacial-climax” climate. Later, new redeposited sediments 
capped the initial “gleyic cambisol” and then followed the genesis of a humic soil of 
“rendsina” or “regosol” type. This rendsina is preserved but sporadically, for example at 
Nové Mesto on the Váh, now in Slovakia (e.g., Kukla et al. 1961; Kukla 1977). 
However, in most cases, these loams with initial soil formation, which were situated just 
below the basal zone of the Eemian soil s.s., were usually “secondarily” altered 
[obliterated] under the influence of the development of the later Eemian soil s.s. 
Nevertheless, these Late Saalian soil horizons indicate a rather temperate and humid 
climate following the dry and cold phase of prior loess sedimentation. 
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The SRB-VLL-VLB sequence at Veldwezelt-Hezerwater, which is situated underneath 
the PGB soil, also seems to represent “early” phases of pedogenesis under “boreal” 
conditions just prior to the “MIS 6/5e Transition”. This is attested by the presence of the 
Pinus silvestris charcoal, which has been excavated in the VLB soil. The 
pedostratigraphical position also seems to indicate that the SRB-VLL-VLB soilcomplex 
(Fig. 2.3.) represents the equivalent of the Late Saalian “Zeifen Interstadial” (MIS 6.01), 
whereas the GSL unit (Fig. 2.3. GSL: 19) seems to represent the terrestrial equivalent of 
the “Kattegat Stadial”. However, the SRB-VLL-VLB soil sequence at Veldwezelt-
Hezerwater is more complex than the pedological evidence that has been discovered 
earlier. It is important to realise that the SRB-VLL-VLB sequence represents three 
different soils, which constitute an independent soilcomplex. So, one major relatively 
“warm” phase of pedogenesis and two minor relatively “cool” phases of pedogenesis 
were interrupted by two brief cool phases of climate deterioration. The SRB-VLL-VLB 
soilcomplex was then overlain by a clear “unconformity”, namely the GSL 
lithostratigraphical unit (Fig. 2.3. GSL: 19), which represents a major deposit of 
colluvium. The GSL unit thus clearly indicates a major cessation of pedogenesis, which 
represents a “single” relatively cold “Kattegat Event”, which has never been repeated 
again during the formation of the Last Interglacial Soilcomplex. So, it is probably 
correct to attribute the “Zeifen Interstadial” to the Saalian and not to the Eemian, just as 
the “Bølling-Allerød-Younger Dryas Oscillation” has also been attributed to the 
Weichselian and not to the Holocene. 
 
The cool “GSL-stop” in pedogenesis thus relates to an important period of climatic 
deterioration. This seems to suggests that the initial warming at the end of the Late 
Saalian was interrupted by a “Younger Dryas-type” oscillation just prior to the MIS 
6/5e boundary (e.g., Kukla et al. 1961; Pisias et al. 1984; Martinson et al. 1987; 
Dansgaard et al. 1993; Van Vliet-Lanoë & Guillocheau 1995; Seidenkrantz et al. 1996; 
Sánchez Goni et al. 1999; Henderson & Slowey 2000; Spötl et al. 2002; Kukla et al. 
2002). The SRB-VLL-VLB soilcomplex should thus probably be correlated with the 
Late Saalian “Zeifen Interstadial”. However, the “Zeifen Interstadial” and the “MIS 
6.01 Event” should not be seen as a brief singular “incident”, but more as a “process” 
that lasted several thousands of years. Indeed, it is likely that similar to the “MIS 2/1 
Transition”, the “MIS 6/5e Transition” also experienced several climatic oscillations. 
This seems to be the case at the “Grande Pile Peat Bog” (Woillard 1975, 1978 & 1979) 
where the “Zeifen Interstadial” had a double peak. Indeed, in some high-resolution ice 
cores (e.g., “GRIP Summit Ice Core” - Dansgaard et al. 1993), the “Zeifen Interstadial” 
seems to be composed of one major peak (1) followed by two minor peaks (2 & 3) just 
prior to the “MIS 6/5e Transition” (Fig. 2.8.2.). At Veldwezelt-Hezerwater, the “Zeifen 
s.s.” could be correlated with the SRB soil (16). However, the “Zeifen s.l.” also 
incorporates the VLL soil (17) and the VLB soil (18). 
 
 
                        1 2 3 

 
 
Fig. 2.8.2. GRIP Summit Ice Core δ18O Profile (Dansgaard et al. 1993) 
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2.6.5. Conclusions 
 
The “Basal Soilcomplex” at Veldwezelt-Hezerwater is composed of four independent 
phases of polycyclic “complex pseudogley with fragipan” pedogeneses (Gullentops & 
Meijs 2002). The first soilcomplex (SRB-VLL-VLB), which was also named the 
“Hezerwater Soilcomplex” (Fig. 2.9.), is situated in the depth of a buried secondary 
“spring-amphitheatre” of the Hezerwater brook, well below the so-called “Rocourt 
Soilcomplex s.s.” (Gullentops & Meijs 2002). The SRB-VLL-VLB sequence can be 
seen in the sections of the southern and northern banks of this side-valley. Towards the 
centre this sequence merges into a thick gley. Towards the southern and northern 
shoulders of the “spring-amphitheatre”, the SRB-VLL-VLB sequence is obliterated by 
the overlying “Rocourt Soilcomplex.” (Gullentops & Meijs 2002). It is now clear that 
the “Hezerwater Soilcomplex” is a fully independent soilcomplex, which consists of 
three soils: (1) a truncated luvisol (SRB), (2) a bleached pseudogley (VLL) and (3) a 
humic steppe soil (VLB). On top of the SRB-VLL-VLB sequence, the so-called 
“Rocourt Soilcomplex” can be observed. The “Rocourt Soilcomplex” is the terrestrial 
equivalent of MIS 5 (Gullentops & Meijs 2002). Initially, the “Rocourt Soil” was 
defined in 1954 by Frans Gullentops. At that time, the “Rocourt Soil” was thought to 
consist of a thick red-brown clayey loam horizon overlain by a whitish horizon and 
capped by a humic horizon, which was later correlated with the so-called “Warneton 
Soilcomplex” (Paepe 1967, 1969). The “Rocourt Soil s.s.” of the “sol brun lessivé type” 
was always more weathered than the Holocene luvisol (Gullentops 1954). In the humic 
horizons on top, which were later interpreted as the “Warneton Soilcomplex”, a 
volcanic ash layer, characterised by enstatite (“Rocourt Tuff”) was found (Gullentops 
1954) and later used as a stratigraphic marker, which should be dated around 70,000 
years ago (e.g., Paepe 1967, 1969; Van Vliet-Lanoë 1990; Gullentops & Meijs 2002). 
 
However, micromorphological study of the “Rocourt Soil” enabled Van Vliet-Lanoë 
(1975, 1989, 1990, 1992) to recognise a succession of three major pedogeneses. These 
three pedegeneses were respectively correlated with the Eemian s.s. (MIS 5e), the 
“Saint-Germain I” (MIS 5c) and the “Saint-Germain II” (MIS 5a), recognised at Grande 
Pile (Vosges, France) by Geneviève Woillard (1974, 1975, 1979). The “Rocourt Soil 
Complex” was further studied at Kesselt (Juvigné et al. 1996), at Remicourt (e.g., 
Haesaerts et al. 1997, 1999), at Saint-Sauflieu (Northern France) by Pierre Antoine et 
al. (1999) and in the Lower Rhine region in Germany (e.g., Schirmer 1991, 1999, 2000, 
2002). However, the sequence at Veldwezelt-Hezerwater (e.g., Gullentops & Meijs 
2002) turned out to be the most complete and the most informative one. It allowed, for 
the first time, the macroscopic study of the whole “Last Interglacial s.l. Soilcomplex” in 
full detail. Indeed, the “Basal Soilcomplex” at Veldwezelt-Hezerwater (Gullentops & 
Meijs 2002) reveals a succession of five complex phases of “interstadial” and 
“interglacial” pedogenesis (Fig. 2.9.): one phase during the “Pre-Last Interglacial”, three 
phases during the “Last Interglacial s.l.” and finally another phase during the “Post-Last 
Interglacial”. The “Pre-Last Interglacial” is still “Late Saalian”, although the warming-
up of the interglacial had already started and the “Post-Last Interglacial” is already 
“Early Weichselian s.s.” although the climate had only just started to cool-down. Within 
these five complex phases of “interglacial” pedogenesis, five complex soils ([SRB], 
[PGB], [RB], [VBLB] & [MB]), including 14 independent soil horizons, which all 
represent different slices of time ([SRB-VLL-VLB], [PGB-OBHB], [RB-RBHB-
RHZB], [VBLB-BHB-OHZB] & [MB-MHZB-BHZB]), have been identified 
(Gullentops & Meijs 2002). The “Hezerwater SRB-VLL-VLB Soilcomplex” (late MIS 
6), the “Rocourt PGB-OBHB-RB-RBHB-RHZB-VBLB-BHB-OHZB Soilcomplex” 
(MIS 5) and the “Warneton MB-MHZB-BHZB Soilcomplex” (MIS 5a/4) together make 
up the “super” “Last Interglacial s.l. Soilcomplex” at Veldwezelt-Hezerwater. 
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Fig. 2.9. Overview of the Units of the Veldwezelt-Hezerwater Basal Soil Complex 
Legend: “S.c.” = (Sub-)Soilcomplex; “Germ.” = St Germain 
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In depressions, the “Basal Soilcomplex” at Veldwezelt-Hezerwater comprises at least 
four Bt-horizons of truncated luvisols (SRB, PGB, RB & VBLB), each followed by an 
own bleached pseudogley horizon and a humic steppe soil. The older SRB-VLL-VLB 
soil sequence seems not to belong to the “Rocourt Soilcomplex s.s.”. Indeed, the SRB-
VLL-VLB soil sequence should probably be dated to the transition from the Late 
Saalian to the early Eemian s.s. (transition MIS 6/5e). The second Bt-horizon (PGB), 
which is thought to represent the Eemian s.s. “Rocourt Soil”, is the most-mature soil 
horizon of the whole loam quarry and seems to represent the terrestrial equivalent of 
MIS 5e. All the other Bt-horizons are clearly weaker in their development. The third Bt-
horizon (RB) and the fourth Bt-horizon (VBLB) developed successively during MIS 5c 
and 5a, which is in accordance with the interpretations of other researchers (e.g., Kukla 
& An 1989; Van Vliet-Lanoë 1989; Antoine et al. 1999; Schirmer 2000, 2002). The 
pale MB horizon heralds the onset of the Last Glacial and should probably be dated 
around the MIS 5a/4 transition. This interpretation is also in agreement with the 
interpretation of other researchers (e.g., Kukla & An 1989; Van Vliet-Lanoë 1990; 
Antoine et al. 1999; Schirmer 2000, 2002, Gullentops & Meijs 2002). From this follows 
that the “Basal Soilcomplex” at Veldwezelt-Hezerwater is a cluster of five complex 
soils, which each incorporate two or three soil horizons and which are the terrestrial 
equivalent of three “interglacial” intervals (PGB, RB & VBLB) and two “interstadial” 
intervals (SRB & MB). These interglacial and interstadial soils are thus only separated 
by relatively thin layers of colluvium. These layers of colluvium with associated 
polygonal frost networks seem to be the terrestrial equivalent of short stadials (e.g., MIS 
6.0, 5d & 5b). The whole “Basal Soilcomplex” with its interglacial and interstadial soils 
and its stadial colluvium layers seems to represents a single long period of landscape 
stability. Indeed, there occur neither phases of severe erosion, nor phases of important 
sediment accumulation (e.g., loess). Notwithstanding the difficulties of dating 
unfossiliferous palaeosoils, the age of the “Basal Soilcomplex” at Veldwezelt-
Hezerwater seems relatively well established within MIS 5. 
 
 
2.7. Overview of the Weichselian Loess-Soil Sequence at Veldwezelt-Hezerwater 
(Mainly based on: Gullentops et al. 1998 and Gullentops & Meijs 2002) 
 
Between the humic horizons of the “Warneton Soilcomplex” (Fig. 2.3. Units: 27-31) 
and the erosive “Kesselt Suite” (Fig. 2.3. PL: 43 & THB: 44), the “Hesbayan Member” 
(Gullentops & Meijs 2002) can be seen (Fig. 2.3. Units: 32-42). The sections in the 
loam quarry at Veldwezelt-Hezerwater provide evidence of the erosional phases, which 
occurred during the Early and Middle Weichselian. The first erosional phase eroded the 
“enstatite-humus” (Gullentops & Meijs 2002). Deep solifluction scoops, in which 
frozen lumps of humus flowed down (Fig. 2.3. SL/GBL/MRW: 32), have been 
observed. “Enstatite tuff” was found in some of these lumps of humus. They indicate 
the first cold phase at the start of the Last Glaciation (Gullentops & Meijs 2002). Then 
followed a grey dust cover, which was fixed by a “meadow soil” (Fig. 2.3. SLB: 33). 
After a second dust cover, a stratified colluvium (Gullentops & Meijs 2002) has been 
deposited (Fig. 2.3. W-G/HWG2: 34). This phase was followed by periods of weak soil 
formation (Fig. 2.3. TLB: 35). Then other ravines were transformed by solifluction 
phenomena (Fig. 2.3. ML: 36). From the surface of one soil horizon (Fig. 2.3. 
WFL/MLOB/MLB1: 37), artefacts and mammalian bones and teeth have been 
recovered. Then four soil horizons have been observed (Fig. 2.3. MLMB/MLB2: 38; 
MLB3: 39; MLB4: 40; LLBB: 41). The most crucial erosion is represented by chest-
shaped gullies (Fig. 2.3. ZL: 42), in which torrential cross-bedding undercut frozen 
“vertical” walls, which is typical for the development of “thermokarst” (Gullentops & 
Meijs 2002), when the permafrost degraded and the melt-waters carved the surface. 
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2.8. The Middle Weichselian Artefact-bearing Lithostratigraphical Units 
 
The Middle Weichselian (MIS 3) interstadial palaeosoils (Fig. 2.3. Units: 33, 35, 37, 38, 
39, 40, 41 & 44) at Veldwezelt-Hezerwater, are weakly developed and often interrupted 
by progressing sedimentation. However, not only the soil formation process, but also 
the main phases of loess sedimentation were intercalated by hill-wash sedimentation. 
The degree to which loess and loam became weathered was largely dependent on the 
rate of deposition, the texture of the sediments and the climatic conditions. This means 
that in cooler and more arid phases the weathering was much slower than in warmer and 
more humid phases. These brown interstadial soils could be labelled “Braunerdes” 
(Bronger 1978) or “cambisols” (FAO 1995), whereas the grey interstadial soils 
represent “gelic gleysols” (e.g., Bronger 1978). At Veldwezelt-Hezerwater, two Middle 
Weichselian artefact-bearing soils were encountered (Fig. 2.3.): the TLB soil (35) and 
the WFL soil (37). The cambic B-horizon is the only diagnostic feature that these soils 
have in common. In other words, these soils are in a transitional stage of development, 
from “young” to “mature”. The B-horizon is a “minimum B-horizon” with beginning 
soil horizon differentiation (changes in colour, structure or texture). At Veldwezelt-
Hezerwater, the TLB cambic B-horizon (35) has a yellowish-brown (10 YR 5/6) colour, 
whereas the WFL cambic B-horizon (37) has a yellowish-red (5 YR 4/6) colour. In both 
cases, the parent material was derived from aeolian deposits. The TLB and WFL 
artefact-bearing soil horizons are situated between 20 and 50 m North (Fig. 2.3.). 
However, the lithostratigraphical position of the WFL soil is of particular interest, since 
it partly rests on Weichselian deposits (Fig. 2.3. South of 39 m North - SL/GBL/MRW: 
32 & ML: 36) and since it probably also partly rests on Saalian loess deposits (Fig. 2.3. 
North of 39 m North - OL4B: 15). The correlation between the OL4B unit (15) between 
39 and 55 m North and the OL4B unit (15) between 110 and 127 m North is primarily 
based on the presence of a series of “diachronic gelic gleysols” (e.g., Bronger 1978). 
These “Nassböden” do not represent “true” soils, but they represent phases of standstill 
in the downward thawing process of the permafrost within the sediment. 
 
So, it seems that between 39 and 49 m North, the WFL soil (Fig. 2.3. WFL: 37) 
immediately rested upon Saalian loess deposits (Fig. 2.3. OL4B: 15). This would imply 
that between the WFL and the OL4B lithostratigraphical units, there is an erosional 
hiatus of almost 100,000 years present. However, the OL4B unit (15) between 39 and 
55 m North represents a layered “loess dune” (Personal Communication: F. Gullentops) 
and it is still possible that especially the top of that dune has a Weichselian age. 
Notwithstanding this, there is a clear erosional contact (stone line) at the base of the 
WFL soil and at the top of the OL4B unit. Within the stone line at the contact between 
the WFL unit and the OL4B unit, only one, obviously ex situ, patinated and heavily 
wind-glossed artefact was found. Consequently, this artefact does certainly not belong 
to the “fresh” WFL lithic assemblage. However, it is still possible that the artefacts, 
which were found within the WFL horizon (37) and especially the artefact that has been 
found at the erosional contact, could hypothetically have been derived from Late 
Saalian, Last Interglacial or even Weichselian artefact concentrations. However, within 
the so-called layered “loess dune” no artefacts were found and so it is almost certain 
that the artefacts, which were found within the WFL horizon and at the erosional 
contact, were not derived from this layered loess dune. Notwithstanding this 
observation, it is still possible that the artefacts might actually have been derived from 
“Last Interglacial” sites. Indeed, the Last Interglacial “Rocourt Soilcomplex” must have 
been present at this spot in the Hezerwater valley, before it was eroded just after the end 
of the Last Interglacial s.l. However, artefacts that have been derived from the “Last 
Interglacial Soilcomplex” at Veldwezelt-Hezerwater are usually embedded within 
redeposited “Mixed Rocourt and Warneton” (MRW) soil material. 
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Interestingly enough, a colluvial body of “Mixed Rocourt and Warneton” material, the 
so-called MRW unit (Fig. 2.3. MRW: 32) was present near the layered loess dune 
(between 34-40 m North). The MRW (32) is a colluvial body, which exists of mixed 
remnants of redeposited red “Rocourt” and black “Warneton” soil material. The MRW 
unit is completely decalcified, which means that no Weichselian loess component was 
present. Within the MRW unit, 21 ex situ artefacts have been discovered. The presence 
of artefacts within the MRW unit can be explained by the eroding force of mudflows, 
which have eroded the “Last Interglacial Soilcomplex” and which have moved frozen 
chunks of “Rocourt” Bt-material and humic “Warneton” particles (Personal 
Communication: F. Gullentops). These mudflows would not only move soil sediment, 
but the embedded lithic artefacts as well. So, redeposited “Last Interglacial” artefacts 
are usually, if not always, embedded within decalcified “Mixed Rocourt and Warneton” 
material. These MRW (32) artefacts thus only represent ex situ “Rocourt” or 
“Warneton” soil-related artefacts. However, decalcified “Mixed Rocourt and Warneton” 
soil material has never been found within the WFL soil or at the erosional contact 
between the WFL and the OL4B units. It is also important to keep in mind that the WFL 
artefacts were found near the top of the WFL horizon and not near the bottom. 
 
The loess-soil sequence in the southern part of the loam quarry (Fig. 2.3.) would 
probably have started with the build-up of a Saalian layered “loess dune” (Personal 
Communication: F. Gullentops), within which later several “diachronic gelic gleysols” 
would have been developed. No artefacts were found within this “loess dune”. At the 
top of the “loess dune”, the “Last Interglacial Soilcomplex” would then have been 
developed. Artefacts were probably left behind by Middle Palaeolithic people on top of 
one of the “Last Interglacial” soils. The “Last Interglacial Soilcomplex” and much of 
the “loess dune” was eroded and carried away by mudflows at the start of the 
Weichselian. Part of the “Last Interglacial” soil sediment and artefacts came to rest in 
the MRW unit (32), which was later also partly eroded. Then the TLB soil (35) was 
formed, occupied by Middle Palaeolithic humans and finally covered by the ML unit 
(36). On top of the ML unit and the OL4B unit (15), the WFL soil (37) came to full 
development and was inhabited by Middle Palaeolithic people for a brief period of time. 
Finally, the WFL unit was buried by a Middle Weichselian loess-soil sequence (38-42). 
 
A further major stratigraphic event at Veldwezelt-Hezerwater is the so-called “Kesselt 
Suite” sensu Gullentops & Meijs (2002), which comprises two important horizons, 
namely the PL (43) and the THB (44) (Fig. 2.3.). The base of the “Kesselt Suite” is 
formed by a striking unconformity, the so-called “Eben Discordance” (Schirmer 2002), 
which is the former deflation plane where wind erosion was active. Then follows the 
yellowish “Patina Layer” (PL: 43), which is built up by the remaining larger particles 
after the removal of the finer material of the soils. The PL unit thus represents the 
“deflation lag”. In the “Patina Layer” (PL), many reworked, heavily wind-glossed and 
sometimes patinated Palaeolithic artefacts have been found. Then follows a so-called 
“tongued” “Grauer Nassboden” (Bronger 1978) or a “tongued” grey “gelic gleysol” 
(THB1: 44A), which is finally succeeded by a “tongued” “regosol” or “rendsina” 
(THB2: 44B), which partly obliterates the initial THB1. Indeed, both “tongued” soils 
(THB1 & THB2) exhibit at their base a distinct solifluctional interfingering with the 
“Patina Layer” (PL: 43). These two soils are the equivalent of the “Erbenheim 4 Soil” 
(Schönhals et al. 1964) and the “Nagelbeek Horizon” (Haesaerts et al. 1981). The 
reworking processes, which were active here, thus embraced deflation, deposition and 
solifluction. The “Kesselt-Suite” is interpreted as the terrestrial equivalent of the “Last 
Glacial Maximum” during the Late Weichselian (e.g., Gullentops & Meijs 2002). On 
top of the “Kesselt Suite”, 4 to 5 metres of calcareous loess was deposited (Fig. 2.3.), 
within which the Bt-horizon of the Holocene soil was developed. 
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The loess-soil sequence, which was formed on top of the “Basal Soilcomplex” at 
Veldwezelt-Hezerwater (Gullentops & Meijs 2002), came probably into existence 
during the Weichselian s.s. This interpretation is in agreement with the 
thermoluminescence dates, which were obtained for this loess-soil sequence at 
Veldwezelt-Hezerwater (Personal Communication: A. Engelmann). The Early and Late 
Weichselian were generally marked by dry continental climates with extreme cold 
winters. These cold climates resulted in important phases of loess deposition. However, 
at Veldwezelt-Hezerwater (Gullentops & Meijs 2002), loess was only deposited 
intermittently. Indeed, there is some evidence of several short-lived relatively mild and 
humid oscillations (e.g., presence of so-called Nassböden) during these harsh eras. The 
sedimentation of loess was thus interrupted by periods of rest. In these periods of no-
deposition, steppe climates were probably in place. Early and Late Weichselian soils are 
always relatively weakly developed, nevertheless witnessing to relatively short periods 
of damper climate. The Middle Weichselian, on the other hand, contains several 
strongly developed soils (“stabilisation horizons”) witnessing to longer periods of 
temperate climate. At the beginning of each soil formation period, the loess was feebly 
affected by rainwash or solifluction, which accounts for some rain or snow, probably in 
winter. However, Middle Weichselian pedogenesis is always distinctly less intense than 
that of the Last Interglacial s.l. (Gullentops & Meijs 2002). 
 
Above the “Last Interglacial Soilcomplex” at Veldwezelt-Hezerwater (Gullentops & 
Meijs 2002), rests a complex loess-soil sequence, which apart from traces of minor 
oscillations, also contains soils of more prolonged “interstadials”. However, most of the 
warmer oscillations during the Middle Weichselian, which led to the development of 
several brown soils of which some contain Palaeolithic artefacts, were always short-
lived, of the order of ca 1,000-2,000 years. Indeed, these palaeosoils are always weakly 
developed and interrupted by progressing sedimentation. The Middle Weichselian loess-
soil sequence is separated from the Last Interglacial and the Holocene Soilcomplex by 
thick loess stacks, which clearly show traces of severe frost action (Gullentops & Meijs 
2002). This seems to justify the threefold division of the Weichselian at Veldwezelt-
Hezerwater, which is the terrestrial equivalent of MIS 4, 3 & 2. The most characteristic 
feature of the late Middle and Late Pleistocene loess-soil sequence at Veldwezelt-
Hezerwater is the recurrent alternation of different sorts of sedimentation, pedogenesis 
and erosion, which were the result of climate forcing (Gullentops & Meijs 2002). 
 
 
2.9. The Lithic Raw Material Environment in the Maas Valley 
 
2.9.1. Introduction 
 
The shape, quality and local availability of local raw materials seems to have had an 
important impact on the ultimate form of Palaeolithic cores and tools (e.g., the presence 
of “nodular” or “tabular” flint nodules). Most of the archaeological studies of flint 
sources have been based on macroscopic studies of the appearance and texture of the 
flint, which involved features such as flint quality, nodule shape, colour variations, 
surface texture, various forms of inclusions, thickness and character of the cortex, etc. 
These approaches depend not only on a close matching of particular archaeological 
assemblages with particular geological sources, but also on the ability to demonstrate 
that these supposedly diagnostic features of different raw materials are restricted to 
specific and discrete sources. Nevertheless, it seems that Middle Palaeolithic humans 
relied heavily on raw materials that were derived from very local sources. However, the 
additional presence in lithic assemblages of a surprising range of raw materials, derived 
from very distant sources, has also been attested (e.g., Gamble & Roebroeks 1999). 
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The only sources of workable stone of consistent quality available at the Veldwezelt-
Hezerwater site were the Maas terrace and the Hezerwater gravel beds. Although some 
larger flint nodules may be present, they are in general quite small. They seldom exceed 
15 cm in maximum diameter, but the great majority is considerably smaller. Some fine-
grained materials were found in these gravel deposits, but the overall quality of flint is 
highly variable. Today, the gravel beds in the Veldwezelt-Hezerwater area are buried by 
Late Pleistocene sediments. These gravel beds would of course have been less deeply 
buried or even exposed during the Late Pleistocene, but their availability may have 
varied markedly from time to time. Indeed, these gravel beds were comparatively 
ephemeral geological entities that may have been repeatedly covered with sediments or 
exposed over the course of a few millennia. 
 
 
2.9.2. Geological Context of the Flint Sources 
 
2.9.2.1. Chalk Flint 
 
During the Upper Cretaceous widespread deposition of chalk [fine-grained, white & 
porous limestone] occurred throughout Northwest Europe (e.g., Bekendam 1998). 
Normally, chalk formations contain several levels of flint nodules. Near Maastricht, for 
example, up to 40 such layers have been reported (e.g., Felder 1998). The flint nodules 
within these flint layers are of nodular, tabular or irregular shape. The distinctive 
appearance of many of these layers of flint near Maastricht, makes, at least in theory, 
attribution to particular sources and layers relatively easy. However, the outcrops of 
limestone to the Southeast of the Veldwezelt-Hezerwater area were also eroded by the 
river Maas and other brooks, which cut through the chalk plateaux (e.g., Sint-
Pietersberg), thus revealing banks of fresh flint. Because of their excellent quality, 
several of these flint banks were mined during the Neolithic (e.g., Felder 1998). 
However, it is not known whether or not and to what extend fresh flint nodules were 
collected or extracted at these chalk outcrops during the Palaeolithic. Another problem, 
which is inherent in all raw material provenancing studies, is that of the “secondary 
sources” (eluvial & terrace flint). Indeed, sometimes flint has been travelled far beyond 
its geological origin, usually by water action (e.g., river or brook flint). 
 
 
2.9.2.2. Eluvial Flint 
 
During the Tertiary, the top levels of these chalk formations were partly eroded, leaving 
a lag deposit of up to 15 meters in thickness, rich in flint, which is known as “eluvial 
flint” (e.g., Felder 1998; Claes et al. 2001). On many of the plateaux and hilltops to the 
South of the Veldwezelt-Hezerwater area, these deposits lay at or near the surface, 
showing eluvial flint in great quantities. These eluvial flint outcrops could have been 
used by Middle Palaeolithic people as sources of flint, especially when the loess-cover 
was very thin, absent or eroded by rivers. Eluvial flint shows little mechanical 
weathering and possesses a rather coarse cortex, but is usually also effected by frost 
action [congelifraction]. 
 
 
2.9.2.3. Terrace Flint 
 
The river Maas and many of its tributaries, cut through both the lag deposits and the 
underlying chalk, eventually leaving relatively deep brook and river valleys with steep 
walls. The flint nodules in river sediments are known as “terrace flint”. 
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These deposits were laid down both within the region, locally overlaying the eluvial 
deposits, or some dozens of kilometres further downstream, building river terraces (e.g., 
at Veldwezelt-Hezerwater) and at long distance in the river delta, where it surfaces 
locally mainly in the Saalian ice-pushed ridges. Terrace flint, especially at larger 
distances from its source, has been extensively rolled and typically shows a bluish dark 
grey, smooth but finely cracked weathered surface (e.g., at Veldwezelt-Hezerwater). 
However, the quality of the terrace flint is still quite good and it was used extensively in 
prehistoric times throughout the Southern part of the Netherlands (e.g., de Warrimont & 
Groenendijk 1993; Groenendijk & de Warrimont 1995) and in Westphalia (e.g., Arora 
1979; Arora & Franzen 1995), but also at the Veldwezelt-Hezerwater site. 
 
 
2.9.3. Geographical Context of the Flint Sources 
 
2.9.3.1. The “Maastricht-Aachen-Liège (MAL) Flint” 
 
The raw materials from the “Maastricht-Aachen-Liège” region (e.g., Arora 1979; de 
Warrimont & Groenendijk 1993; Arora & Franzen 1995; Groenendijk & de Warrimont 
1995; Felder 1998; Claes et al. 2001) can roughly be divided into two major groups, 
namely the “Southwestern Flint Group” (Rijckholt/Lanaye & Rullen) and the 
“Northeastern Flint Group” (Valkenburg, Simpelveld, Vetschau/Orsbach & Lousberg). 
 
Flints belonging to the “Southwestern Flint Group” (Rijckholt/Lanaye & Rullen) show a 
dull gloss on fresh struck flakes, are fine-grained and show characteristic inclusions in 
the form of lighter coloured dots and spots. The main difference between the lithic 
material from Rijckholt/Lanaye and Rullen is its colour; greyish and yellowish 
respectively. “Rijckholt/Lanaye flint” (e.g., Felder 1998) has a fine-grained texture and 
is (bluish) dark grey to black in colour, with relatively few inclusions and typically has a 
relatively thin, coarse cortex. The Lanaye chalk flint is found in the Maas valley 
(Lanaye, Belgium / Rijckholt, The Netherlands) and in the Jeker valley in Belgium. 
Usually, the name “Lanaye flint” is used in a Palaeolithic context, whereas the name 
“Rijckholt flint” is used in a Neolithic context. It is sometimes difficult to distinguish 
between “Rijckholt/Lanaye flint” and the very similar material from Hainaut (Mons-
region) in Belgium. “Rullen flint” (e.g., de Warrimont & Groenendijk 1993) is fine-
grained, honey-coloured with few inclusions and has a chocolate-brown rim with a thin, 
smooth cortex. The eluvial “Rullen flint”, which is usually covered by sand, is found in 
the Voeren region in Belgium. 
 
Flints belonging to the “Northeastern Flint Group” (e.g., Arora & Franzen 1995) on the 
other hand (Valkenburg, Simpelveld, Vetschau/Orsbach & Lousberg) are typically mat, 
coarse-grained and rarely show spotted inclusions. Among these, “Valkenburg flint” 
(NL) is typically homogeneously coloured, having lighter shades than the others, 
ranging from beige to light bluish-grey. The main characteristic of “Valkenburg flint” is 
its coarse-grained structure, which at first glance may even look like siliciferous 
sandstone. Really fresh flint nodules from deeper levels may show a more fine-grained 
structure. The main characteristic of “Simpelveld flint” (NL) is its laminated or banded 
colouring, best visible when flakes are wet or patinated. 
 
Material from the Aachen (Germany) region (Vetschau/Orsbach & Lousberg) is in its 
core mainly dark-grey, showing a brown discoloration several millimetres deep from the 
cortex. The main difference between “Lousberg flint” and the material from 
Vetschau/Orsbach lies in the shape of the nodules. Flint nodules from the Lousberg are 
usually flat, whereas nodules from Vetschau/Orsbach are more amorphous. 
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2.9.3.2. The “Hesbaye Flint” 
 
“Hesbaye flint” (e.g., Claes et al. 2001) is very fine-grained, dark brown to black in 
colour, with very few inclusions and typically with a relatively thin, coarse cortex. One 
of the characteristic features of the “Hesbaye flint” is its remarkable translucence. A 
simple test for translucence consists of holding flakes up to a lamp to see if the 
artefact’s raw material allows light to pass through. “Hesbaye flint” is especially found 
in the Méhaigne valley (Province of Namur and Liège, Belgium). Different sorts of 
“Hesbaye flint” can be distinguished (e.g., “Fallais flint”, “Jandrain-Jandrenouille 
flint”, “Latinne flint”, “Orp-le-Grand flint” & “Moxhe flint”). However, it is often very 
difficult to distinguish between these different sorts of flint. At Veldwezelt-Hezerwater, 
“Hesbaye flint” seems to have been imported by Middle Palaeolithic humans only 
during the first half of the Middle Weichselian. 
 
 
2.9.3.3. The “Hainaut Flint” 
 
“Hainaut flint” (e.g., Caspar 1984) usually has a fine-grained texture, is (bluish) dark 
grey to black in colour, with relatively few inclusions and typically with a relatively 
thin, coarse cortex. It is sometimes difficult to distinguish between “Hainaut flint” and 
the very similar “Rijckholt/Lanaye flint”. Nevertheless, different sorts of “Hainaut flint” 
can be distinguished (e.g., “Harmignies flint”, “Obourg flint” & “Spiennes flint”). 
 
 
2.9.4. Conclusion 
 
In the context of Veldwezelt-Hezerwater, the local Maas terrace and the Hezerwater 
gravel beds embodied important raw material sources. Nevertheless, imported flint 
types, such as “Lanaye” and “Hesbaye” flint also played a significant role in the local 
raw material economy. 
 
 
2.10. Core Reduction at Veldwezelt-Hezerwater 
 
2.10.1. Introduction 
 
The analysis of Middle Palaeolithic lithic reduction can be carried out at many different 
levels. The most basic aspect is the study of the different reduction strategies, which 
were used to reduce flint nodules into flakes, blades and points, either for immediate use 
or for subsequent modification into retouched tool forms. The central concept, which 
underlies all of these studies, is generally referred to as the “chaîne opératoire” (e.g., 
Leroi-Gourhan 1964) or “lithic reduction” (e.g., Bradley 1977; Tixier 1978). This 
concept refers to the totality of the various processes, beginning with the procurement of 
raw material and ending with the discard of the retouched tools. Simple direct 
percussion (e.g., Chase 1990) appears to have been one of the most common techniques 
used during the Palaeolithic. This technique consists of striking a piece of raw material 
directly with a hand-held hammer. The hammer itself (e.g., Chase 1990) can be of a 
variety of materials, including so-called “hard” hammers made of stone and so-called 
“soft” hammers made of wood, bone or antler. During the Middle Palaeolithic different 
lithic reduction strategies were employed to shape and reduce cores and to produce 
blanks and retouch tools. Usually, a major distinction is made between those strategies 
that involve a distinct stage of core preparation (e.g., “Levallois” core reduction & blade 
core reduction) and those that do not (e.g., “opportunistic” core reduction). 
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In this study, we employ an attribute-based approach (e.g., Bordes 1960; Tixier et al. 
1980). The primary aim is to investigate long-term processes in terms of possible 
adaptive variation in core reduction patterns occurring over many thousands of years. 
The representation of lithic reduction as a suite of organised responses to both internal 
and external exigencies, rather than a static set of “culturally” prescribed behaviours, 
also provides an interesting context within which to analyse differential raw material 
procurement and transport strategies. The physical reconstruction [refitting] of the lithic 
core reduction sequences, by identifying sequences of conjoining artefacts, is a 
powerful method, which can come to our aid here. Indeed, lithic refitting or assembling 
the pieces of stone broken apart by Middle Palaeolithic humans has proven to be very 
useful in an attempt to understand core and tool reduction activities and related 
behaviours. The physical reconstruction of the “lithic reduction” sequence is a means to 
reconstruct the ordered “chain” of actions, which led to the transformation of a given 
piece of raw material towards a finished tool. This concept allows the researcher to infer 
back from the finished artefact to the initial Middle Palaeolithic reduction procedures. 
 
Core forms provide the first “reading” on variation in the lithic reduction chains within 
and among lithic assemblages. In this study, I will focus on the most pronounced 
variations in core forms, which are likely to represent clearly “distinct” strategies of 
core reduction. The minute details of how cores were reduced are of limited interest in 
the Veldwezelt-Hezerwater context. The description and analyses of the Veldwezelt-
Hezerwater cores and their products are organised primarily in terms of the orientations 
of the successive blank removals; “centripetal” versus “parallel” core reduction (Kuhn 
1990, 1995). Focussing on the directions of blank removals as the primary criterion for 
dividing core reduction strategies is an interesting approach, because the directions of 
blank removals seem to appear to be strongly linked to the economic and functional 
properties of different strategies of core reduction (Kuhn 1990, 1995). Indeed, much of 
the variation in core reduction technology within and among the subject assemblage at 
Veldwezelt-Hezerwater can be classified in terms of two broad “trends”: (1) 
“centripetal” and (2) “parallel” removals of flakes. Artefacts that cannot be assigned to 
any of these two major core reduction strategies are labelled “opportunistic” pieces. 
 
 
2.10.2. Centripetal Core Reduction 
 
Centripetal or radial core reduction strategies are found in most Middle Palaeolithic 
assemblages known from Africa and Eurasia (e.g., Bordes 1960; Leroi-Gourhan 1964, 
1965; Brézillon 1968; Tixier et al. 1980; Volman 1984; Perpère 1986; Boëda 1986, 
1990, 1995; Dibble 1989, 1995; Van Peer 1992, 1995, 1998; Kuhn 1995; Ranov 1995; 
Otte 1995; Rolland 1995; Vermeersch 1995; Bietti & Grimaldi 1995; Mellars 1996; 
Chazan 1997; Brantingham 1999; Brantingham & Kuhn 2001). The centripetal core 
reduction strategy in the subject assemblages is defined by the characteristic direction of 
percussion from the perimeter towards the centre of the core, hence the term 
“centripetal”. The perimeter of the circular to oval-shaped core served as a platform for 
striking off flakes, blades and points, which further shaped the face of detachment. 
Several technological criteria characterise the definition of the “centripetal” cores. The 
exploitation of the volume of raw material is organised in terms of two intersecting 
planes or flaking surfaces. One constituting the striking platform and the other the 
primary reduction surface. The primary reduction surface is shaped such that the 
morphology of the product is a function of the lateral and distal convexities of the 
surface, which serve to guide the shock wave of each flake. The striking platform size 
and shape is adjusted usually through facetting. The centripetal core reduction 
technology encompasses a substantial range of archaeological variability. 
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Indeed, pieces of raw material, which begin with appropriate natural convexities and 
which require little additional preparation, do fall within the centripetal core reduction 
strategy, just as well as the heavily prepared centripetal cores that meet the strict 
criteria. Centripetally worked cores may possess either one or two faces of detachment 
and striking platforms can vary from unprepared, cortical to faceted “chapeaux de 
gendarme”. An additional component of the definition is the utilisation of hard hammer 
percussion, probably a necessity when attempting to work steep platform angles. The 
most extensively documented centripetal core reduction strategy is the so-called 
“Levallois” technology. 
 
The recognition of “Levallois” as a distinct core reduction strategy dates to the late 19th 
Century. The term was used to describe specific flakes with certain surface attributes 
(de Mortillet 1883) that were recovered during that period in northern France. These 
early descriptions were purely typological and based on the morphology of the flake 
products themselves. However, there was never a great deal of consensus among 
scholars, which typological attributes could be used to identify “Levallois” products. 
Gradually, more and more emphasis was put on the idea that “Levallois” flakes were the 
products of a particular “method” or “process” of production. Indeed, F. Bordes (e.g., 
1980) emphasised that “Levallois” was essentially a “method” and not a particular 
“product”. However, the shape and character of a Levallois blank is also thought to be 
“predetermined” by the elaborate “Levallois” core preparation process (e.g., Van Peer 
1992, 1995, 1995). While a “shape control system” undoubtedly exists for the 
“Levallois” cores, there remain a number of significant problems. Indeed, how applied 
force will propagate through a specific core is determined by a number of variables and 
not only by the will or the desire of the Middle Palaeolithic flintknapper. Fracture 
mechanic variables include size, shape and internal structure of a particular flint nodule, 
but also the mass and resilience of the hammer stone and finally the angle and force of 
the blow and the shape of the core’s striking platform. Given the imprecision of hand-
eye co-ordination (Baumler 1995), a rather high probability for only partial core 
reduction “success” is very real. Not only are there a number of significant problems 
with defining “Levallois” on the basis of “predetermined” blanks, but there is also 
considerable disagreement over what set of attributes should be used to characterise a 
“Levallois” product. Furthermore, it has also been demonstrated that very different core 
reduction strategies can produce seemingly diagnostic “Levallois” blanks (e.g., Marks 
& Volkman 1983; Van Peer 1992, 1995, 1998). 
 
The fact of the matter is that the “Levallois Method” is a term, which has a different 
meaning according to context. For Boëda (1988, 1995) the “Levallois Method” 
concerns the productivity of a Levallois surface, which can be exploited according to a 
“lineal” or “preferential” method with the production of a single “Levallois” product, or 
which can be exploited according to a “recurrent” method with the production of several 
“Levallois” products. The “lineal” or “preferential” Levallois method corresponds best 
to the “classic” definition of “Levallois” (e.g., Bordes 1980). The recurrent “Levallois” 
method (Boëda 1988, 1995) can be “unipolar”, with only one striking platform, 
“bipolar”, with opposed striking platforms, or “centripetal”, with two or more adjacent 
striking platforms. The “unipolar”, “bipolar” or “centripetal” recurrent “Levallois” 
technique is marked by the detachment of a series of large “Levallois” flakes, such that 
the preceding removals ready the surface for the subsequent ones, thus eliminating the 
need for extensive repreparation. The “centripetal” recurrent “Levallois” technique also 
includes the “pseudo-Levallois” points. For Bordes (1961a,b, 1980) and Van Peer 
(1992, 1995), on the other hand, the “Levallois Method” denotes the specific 
organisation of scars and ridges on a “Levallois” surface, with one method focussing on 
the production of flakes and the other method focussing on the production of points. 
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Contrary to Boëda (1998, 1995), Van Peer (1992) further concludes that the recurrent 
“bipolar” and “centripetal” “Levallois” methods do not exist. Only the notion of one 
“preferential” striking platform is the most essential characteristic of the true 
“Levallois” reduction strategy. Van Peer (1992) also claims that a separate “Levallois” 
method for blade reduction does not exist either. There are thus serious problems and 
implications of the now widely accepted “processual” definition of the “Levallois” 
method (e.g., Marks & Volkman 1983; Boëda 1988, 1995; Van Peer 1992, 1995). The 
presence of the “Levallois” criteria on a blank or a core do no longer necessarily 
guarantee the real “Levallois” character of a specific core reduction. So, we should not 
only study flakes and cores, since blanks and cores cannot be identified as “Levallois” 
by their own morphology. We should thus also try to reconstruct the dynamic reduction 
process by refitting. However, many Middle Palaeolithic assemblages do not allow 
these extensive reconstructions. So, analysis based on discarded cores and flakes can be 
problematic, since most of the flaking patterns that preceded a core’s discard are simply 
not observable on them. But, if we cannot be sure of the status of a seemingly diagnostic 
“Levallois” product, can we then be sure of the “Levallois” or “non-Levallois” “intent” 
of the core reduction process? 
 
The “centripetal” or “radial” core reduction scheme, which is used in this study, 
functions independently of the other characteristics, which define the “Levallois” 
method. In “Levallois” and “non-Levallois” centripetal core reduction, flakes are struck 
from the perimeter of the core towards the centre. This is the only attribute, which both 
reduction strategies have in common. Three major variants within the “centripetal core 
reduction strategy” are distinguished: (1) “unipolar” [one striking platform], (2) 
“bipolar” [two opposed striking platforms] and (3) “centripetal” [two or more adjacent 
striking platforms]. The preparation of these cores is thus always “centripetal”. 
However, the removal of the major flakes can be “unipolar”, bipolar” or “centripetal”. 
The term “Levallois” only refers to specimens, which clearly bear evidence of the 
production of a limited number of large central-positioned flakes on the core, which 
have been struck off from individual proximal striking platforms, and which were 
usually prepared several times. “Levallois” thus only refers to “preferential” or “linear” 
(recurrent or not) centripetal core reduction. Only a very small percentage of the 
centripetal cores and flakes will thus be classified as true “Levallois” products, by virtue 
of the presence of a single flake scar covering more than 60% of the reduction surface 
(Crew 1975). Core reduction strategies are by necessity dynamic processes, since they 
must manage an ever-decreasing amount of raw material. Variability in centripetal core 
reduction strategies can be explained by dynamic adjustments made during the process 
of core reduction. Indeed, flintknappers always had to respond to the often-
unpredictable nature of stone fracture. 
 
 
2.10.3. Parallel Core Reduction 
 
The other major core reduction strategy of the Middle Palaeolithic is the so-called 
“parallel” core reduction strategy (e.g., Tixier et al. 1980; Bietti et al. 1991). The usage 
of this core reduction strategy resulted in the production of blades or blade-like flakes 
that were struck off “parallel” to the long axis of a core from one or two opposed 
striking platforms. Indeed, some Middle Palaeolithic assemblages show a high degree of 
“bladeyness”, which is the result of deliberate blade production. The standard 
morphological definition of a blade is any flake more than twice as long as it is wide, 
although some investigators prefer ratios of 2.5 or even 4.0 to 1 (e.g., Bar-Yosef & 
Kuhn 1999). The technological definition of a blade is somewhat narrower, limiting the 
use of the term to elongated blanks with parallel or slightly converging edges. 
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However, blades can be manufactured in a surprising variety of ways. Indeed, each 
blade sets up subsequent removals, reducing the amount of repreparation of the face of 
detachment between successive detachments. Although the so-called “bladelets” or 
“microblades” may have been made by different techniques, the distinction between 
blades and “bladelets” is generally based on an arbitrary size threshold (e.g., Owen 
1988). It is also possible to draw a broad distinction between “centripetal” (“Levallois-
like”) and “parallel” core reduction strategies. Variants of recurrent “Levallois” blade 
techniques, involving the removal of parallel or convergent blades from a single 
platform, are relatively widespread. The “Levallois” blades are detached from the 
gently-convex reduction face of a generally relative flat core. The striking platforms are 
located on the core’s perimeter. A distinction is made between “Classical Levallois 
Blade Technology” and “Specialised Levallois Blade Technology” (e.g., Beyries & 
Boëda 1983; Boëda 1988). “Classical Levallois Blade Technology” (e.g., Beyries & 
Boëda 1983; Boëda 1988) can be characterised as recurrent Levallois reduction, which 
specifically targeted to produce “blade-like” flakes. “Specialised Levallois Blade 
Technology” (e.g., Beyries & Boëda 1983; Boëda 1988) can be characterised as 
recurrent Levallois reduction, within which at least two “éclats débordants” or “core-
edge flakes” were removed. However, Van Peer (1992) states that a separate 
“Levallois” method for blade reduction does not exist. 
 
The most extensively documented “parallel” core reduction strategy is the so-called 
“prismatic” blade core reduction strategy (e.g., Révillion & Tuffreau 1994; Révillion 
1995; Tuffreau 1995). “Prismatic” core reduction, which seems to be relatively common 
within the Middle Palaeolithic of Northwest Europe and Eurasia (e.g., Bar-Yosef & 
Kuhn 1999), is virtually identical in most respects to the reduction strategies 
documented in the later “Upper” Palaeolithic (e.g., Révillion & Tuffreau 1994; 
Révillion 1995; Tuffreau 1995). In the manufacture process of true “prismatic” blades, a 
“lame à crête” or a “crested blade” is created (e.g., Tixier et al. 1980). Then, a series of 
blades is removed along the greater part (semi-rotating/semi-tournant) or the entire 
(rotating/tournant) perimeter of the core. The semi-rotating and fully rotating reduction 
schemes seem to be two variants of the same core reduction strategy, because fully 
rotating reduction just seems to be the continuation of the semi-rotating reduction. In 
other words, only in some cases the parallel flaking was extended continuously around 
the entire perimeter of a core. So, the semi-rotating versus fully rotating prismatic core 
reduction is largely a matter of variation in the degree to which these core reduction 
processes were carried out. The semi-rotating reduction is thus a step or a stage in the 
fully rotating reduction process. “Prismatic” core reduction strategies permit close 
control over the dimensions of the blades. These cores thus show one or two striking 
platforms, which have been maintained by the use of “rejuvenation tablets”. Indeed, 
“prismatic” core reduction is a highly specialised core reduction strategy, which 
involves the use of carefully prepared, elongated cores, which are struck off from one or 
two opposed striking platforms, which are situated at both ends of the core. 
 
The basic sequence of technological acts at Veldwezelt-Hezerwater that led up to the 
use of a “parallel” or even a fully “prismatic” (crested blades & rejuvenation tablets) 
core reduction strategy (e.g., Tixier et al. 1980; Bietti et al. 1991), appears to have 
begun with the removal of relatively small cortical flakes from one end of the usually 
elongated flint nodule. The resulting oblique face was then used as a striking platform 
for the “unipolar” semi-rotating removal of blades. Normally, the blades or blade-like 
flakes possessed one or more ridges running parallel to their long axis, giving them a 
triangular or trapezoidal cross-section. Usually there was little prior preparation of the 
reduction surface. So, the so-called “crested blade technique” (Tixier et al. 1980), which 
directs and controls the first removals of prismatic cores, has not been used frequently. 
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The fact of the matter is that very often, the first blades of the parallel core were struck 
off so as to follow the natural ridges that were present on the flint nodule’s surface. The 
virtual absence of the so-called “crested blade technique” (Tixier et al. 1980) may 
indicate that there was actually no real attempt on the part of the flintknappers to 
maximise the elongation of the blades that were struck off. Nevertheless, “recurrent 
parallel flaking” obviously led to morphological “uniform” and “regular” blades. 
Another potential strong point of “recurrent parallel flaking” concerns the raw material 
economy, which confronts the number of blades that could have been struck off. Indeed, 
“recurrent parallel flaking” allowed the maximum possible production of blades from a 
given piece of raw material. Nevertheless, the premature hinging off of blades, which is 
a kind of “core-failure”, was a frequent problem in the exploitation of these parallel 
cores. However, these distal “steps” were rarely removed by lateral flaking. Instead, the 
distal end of the parallel core may have been reshaped by the removal of the top with a 
strong perpendicular blow, thus creating a second (opposed) striking platform. 
However, the preparation of this opposed striking platform may also have been carried 
out just after the preparation of the first striking platform, but before the removal of the 
blades on the reduction surface started, since “bipolar” semi-rotating core reduction 
obviously facilitates the maintenance of the reduction surface. These parallel cores also 
commonly bear evidence of platform rejuvenation, usually after some sort of “core-
failure”. The initial striking platform was normally reshaped by the removal of several 
small flakes. These flakes were removed by blows directed at an edge lateral to the face 
of reduction. Unlike “platform tablets” (e.g., Tixier et al. 1980; Bietti et al. 1991), these 
platform renewal flakes rarely carried away the entire striking platform. This may be an 
effect of the small size of the raw materials, as completely eliminating the old platform 
would have quickly rendered the core too short for further use. It is important to keep in 
mind that the reduction sequence of small blade cores is always relatively short, which 
usually seems to result in semi-rotating flaking. 
 
 
2.10.4. Opportunistic Core Reduction 
 
At Veldwezelt-Hezerwater, “centripetal” and “parallel” core reduction were not the 
only core reduction strategies that were present. Indeed, several cores do not fall into the 
“centripetal” and the “parallel” core reduction schemes. However, these specimens do 
not appear to represent identifiable reduction chains with characteristic products. Cores 
that could not be assigned to the “centripetal” and the “parallel” core reduction 
strategies were labelled “opportunistic” cores. Sometimes a distinction can be made 
between “fully” opportunistic cores and the so-called “globular” cores, which are 
defined by the presence of three or more striking platforms that are not oriented in the 
same plane. The so-called “polyhedrons” are the more extreme variant of the “globular” 
cores. Finally, the “core choppers” and “chopping tools” do probably represent partially 
worked cores abandoned for some reason at an early stage of reduction. 
 
 
2.11. Flakes, Blades, Points and Tool Blanks 
 
In this study, a basic distinction is made between: (1) “centripetal”, (2) “parallel” and 
(3) “opportunistic” core reduction strategies. Attributing specific cores to one of these 
core reduction schemes already poses problems and it is by no means an easy task. 
However, attributing specific flakes, blades, blade-like flakes, points and tool blanks to 
one of these core reduction schemes is in most cases even more problematic because 
core forms have been modified thoroughly during the core reduction process by the 
Middle Palaeolithic flintknappers who reshaped them according to their needs. 
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Short of refitting every struck artefact to a specific core, there is just no fully reliable 
procedure of knowing exactly which flake or tool blank was struck off from which kind 
of core. So, most of these flakes, blades and points can only be “probabilistically” 
attributed to the different core types. Indeed, the attribution of the struck artefacts to 
specific core types is primarily based on only the orientations of the scars on the dorsal 
side. Flakes and tool blanks bearing dorsal scars that originate from several different 
directions are most likely to come from “centripetal” core reduction sequences [“blanks 
with centripetal surface morphology”]. Flakes, blades and tool blanks with scars 
originating “longitudinally” are most likely to have come from unipolar or bipolar 
“parallel” core reduction sequences [“blanks with parallel surface morphology”] and 
finally, flakes and tool blanks with scars less systematically organised are most likely to 
come from “opportunistic” core reduction sequences [“blanks with opportunistic surface 
morphology”]. 
 
Crew (1975), for example, made a further distinction between: (1) “unipolar” artefacts 
with more than 60% of the scars at the proximal end of the artefact, (2) “bipolar” 
artefacts with less than 60% of the scars at the proximal end and less than 40% of the 
scars at the distal end of the artefacts and finally (3) “centripetal” artefacts with more 
than 30% of the scars in lateral positions. It is obvious that this basic flake, blade, point 
and tool blank typology is not without ambiguity. For example, the scars of some pieces 
may be just “unreadable” and artefacts with 100% dorsal cortex cover simply do not 
have dorsal scars. These pieces are thus virtually unattributable. It is obvious that in 
general the larger struck artefacts are more likely to accurately reflect the overall pattern 
of core preparation, because they show more of the original core reduction surface. 
 
 
2.12. Tool Reduction 
 
2.12.1. Introduction 
 
One way to distil “variability” from lithic assemblages is through typology, which is the 
organisation of “retouched” stone tools into tool “types”. However, stone tool 
typologies obviously tend to focus attention only on the “retouched” tools, which 
usually constitute a very small percentage (2-5%) of the artefact assemblages. For the 
“Middle” Palaeolithic and throughout Europe, the basis for inferences has been derived 
from French typological systematics (e.g., Bordes 1950, 1961a,b), which was in the 
1950s, 1960s and 1970s fundamentally rooted within a “Culture-Historical” conceptual 
framework (Clark 1997, 2002a,b), which explained lithic variability basically in terms 
of “chrono-cultural” groups. However, the “Bordes-Binford Debate” (e.g., Binford & 
Binford 1966; Bordes & de Sonneville-Bordes 1970; Binford 1973) of the mid 1960s 
and 1970s stimulated scholars to examine more critically the real causes of lithic 
variability. Indeed, “cultural” strategies seem to operate only within the physical 
parameters imposed by raw material economy, fracture mechanics and other variable 
factors, such as site function, group mobility, etc. These factors do not exist in isolation 
from one another, but are interrelated in very complex ways. Today in North-America, 
the consensus view is that “tool types” are usually “etic”, which means that they are 
superimposed by the analysts themselves (e.g., Dunnell 1971; Adams & Adams 1991; 
Bisson 1997, 2000). Several authors (e.g., Dunnell 1971; Spaulding 1982; Dibble 1984, 
1995; Adams & Adams 1991; Dibble & Rolland 1992; Bisson 1997, 2000; Clark 1993, 
2002a,b) claim that “tool types” are just arbitrary divisions of a continuum of 
behavioural variability inherent in all “cultural” phenomena. However, the question of 
the “reality of types” becomes more and more irrelevant, since there seems to be no 
significant correlation between “tool types” and specific activities (e.g., Beyries 1987). 

 55



MIDDLE PALAEOLITHIC VELDWEZELT- HEZERWATER 
_____________________________________________________________________________ 

 

 
 
Paul Mellars (1996) also emphasises that very often individual “tool types” have 
multiple functions. However, the assertion that most “tool types” do not reflect “mental 
templates” (e.g., Dibble & Rolland 1992) does not mean that their entire form is 
random. It is immediately apparent from a simple visual examination of tools that 
Middle Palaeolithic people especially liked “symmetric” tools. Retouch was applied to 
transform a blank into a usable tool. Indeed, most studies of tool morphology have 
recognised that two major objectives lie behind the application of systematic retouch to 
the edges of the tools: first, to secure the maximum possible length of working edge 
from the available flake blanks and second, to impose a regular, smooth form on this 
working edge (e.g., Mellars 1964, 1996). Retouch was thus applied not merely to 
rejuvenate heavily worn and damaged edges, but as a deliberate policy to maximise the 
inherent potential of the available blanks for the specific functions envisaged. 
Nevertheless, the Dibble and Rolland (1992) “Tool Reduction Model” was always 
working in the “background”, but this model cannot account for all variation in the 
Middle Palaeolithic tool forms (Mellars 1996). 
 
 
2.12.2. Lithic Tools as Functional Edges 
 
It seems that retouch was usually applied to transform a blank into a useful object. 
Middle Palaeolithic tools are first of all “functional” edges that were shaped and 
positioned best to facilitate their use for one or more tasks (e.g., Dibble 1987, 1989; 
Mellars 1991, 1996). In the case of most scrapers, the “imposed” form consisted of the 
production of a uniform, smoothly profiled retouched edge situated on the longest, most 
acutely angled edge of the original flake blank (e.g., Dibble 1995; Mellars 1996; Bisson 
1997, 2000). However, the actual shape of the retouched edge was strongly influenced 
by the original form of the blank, which may have been intentionally selected (Geneste 
1989). In turn, the actual shape of the blank could also be strongly influenced by the 
original form of the flint nodule and the resulting core, which may also have been 
intentionally selected. 
 
It is important to realise that the specific shape of the retouched edge is not just the 
“imposed” form, but instead a consequence of a complex relationship among raw 
material characteristics, reduction strategy, desired function and reduction history 
(Dibble 1987, 1989). The relative weight of these influences will vary with each 
individual case. The key question is thus not whether or not “imposed” form exists on 
Middle Palaeolithic tools, but on what level it operates. It seems that the entire tool was 
not the “desired” end product, but that the working edge or edges were. The fact of the 
matter is that the application of retouch can indeed substantially increase the effective 
length of the working edge in the production of tool forms. Retouch seems thus to have 
been applied essentially to enhance the functional aspects of the tools. In the case of 
most tools, the “imposed form” just consisted of the production of a uniform, smoothly 
profiled edge, usually situated on the longest edge of the original blank. 
 
Consequently, an important research objective should be the systematic description of 
the tools and the tool edges in order to permit meaningful comparisons with other lithic 
assemblages (Deetz 1967). The goal is to provide sufficient data so that other 
archaeologists can at least use them to create their own “descriptive classes” (Spaulding 
1982) that are appropriate to the investigation of their own particular research problems 
(Dunnell 1971; Spaulding 1982; Adams & Adams 1991; Clark 1993, 2002a,b). In order 
to facilitate comparisons between different lithic assemblages, the still widely used 
“traditional” tool typology of F. Bordes (1950, 1961a,b) will be employed in this study 
to describe the tools, which have been found at Veldwezelt-Hezerwater. 
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2.13. Spatial Patterning of Artefacts, Living Floors and Post-depositional Processes 
 
Archaeologists place significant emphasis on decoding the spatial patterning in the 
archaeological record. Indeed, the horizontal and vertical distributions of the artefacts 
from Veldwezelt-Hezerwater raise the legitimate question of whether or not the spatial 
patterning of the artefacts “directly” reflects the activities of the Middle Palaeolithic 
people, who occupied the different loci. However, research into the spatial patterning of 
the lithic artefacts of many Middle Palaeolithic open-air sites is often hindered by the 
relatively low absolute artefact density. Although archaeologists are primarily interested 
in the specific activities carried out by humans, it is important to realise that also 
secondary cultural transformation processes (e.g., Tani 1995) and many other common 
natural transport agents (e.g., Wood & Johnson 1978; Potts 1984; Binford 1987; Dibble 
1995; Vermeersch 2001; Bubel 2003; Hilton 2003) can alter both the position and even 
the morphology of the artefacts themselves. In order to reconstruct human activity at a 
site it is important to understand the context of the lithic assemblages. However, no 
single approach will probably be able to reconstruct the original artefact distribution at a 
site. Nevertheless, archaeologists are interested in the human activities at a particular 
moment in the past and the changes in those activities through time. In the horizontal 
dimension researchers thus try to demonstrate “contemporaneity”, which means that the 
activities did occur at “the same time”. In the vertical dimension researchers try to 
establish a chronological framework for the excavated lithic assemblages. 
 
The main principle is that an underlying archaeological horizon was formed first and is 
therefore “earlier” than the overlying horizon. However, the lithic assemblage, which 
was found within an archaeological horizon at a particular locus, may represent a 
“single” occupation phase or a series of “several” brief occupations. It is also possible 
that artefacts moved from one horizon to another. Indeed, an evaluation of the genesis 
of a site must not neglect the mechanisms capable of altering the horizontal and vertical 
distributions of artefacts, because many “post-depositional processes” (e.g., Wood & 
Johnson 1978; Potts 1984; Binford 1987; Dibble 1995; Vermeersch 2001; Bubel 2003; 
Hilton 2003), both surface and subsurface, may have disturbed many primary contexts. 
Some of these post-depositional processes generate artefact displacement before the 
burial of a site. They for instance include bioturbation (e.g., trampling) by scavenging 
carnivores and further a wide range of geomorphological processes such as gravity 
[graviturbation], wind action, rainsplash, water gullying, freezing, thawing and 
solifluction, which is the slow downslope migration of water-logged soils. The natural 
disturbance of a site further continues in the subsurface environment, especially when 
climate change and major soil formation processes are involved. They include 
bioturbation by earthworms, ants and other burrowing animals, root growth and root 
decay and treefalls, but also geomorphological processes such as gravity and 
cryoturbation, which is the churning of soils and sediments by frost-related mechanism. 
 
The archaeological record, which has been excavated at Veldwezelt-Hezerwater, is a 
distorted remnant of past “social” behaviour. The transforming effects of the post-
depositional processes are very real. Consequently, the main problem is to separate the 
human behavioural component underlying site formation from the other natural 
agencies. In other words: “How closely do the present locations of the artefacts 
represent their original place of discard?” This issue is the concern of “taphonomy”, a 
term which was originally coined to refer to the transition of palaeontological material 
from the biosphere to the lithosphere (Efremov 1940). Strictly speaking, taphonomy is 
anything that happens between the death of an animal and the arrival of its bones in the 
laboratory. However, in archaeology (e.g., Binford 1985) the term “taphonomy” is also 
used to cover all the natural processes that distort the whole of an assemblage. 
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One of the most important assumptions underlying all archaeological interpretation is 
that the distribution of the excavated artefacts mirrors the “social” organisation of 
ancient habitation zones. Archaeologists hope to find the material remnants of “social” 
behaviour, “frozen” in time. However, we must try to understand the taphonomic 
circumstances (Schiffer 1972) in which these artefacts have passed from the “systemic 
context” [objects actively participating in a behavioural system] to the “archaeological 
context” [post-abandonment system]. “Secondary cultural transformation processes” 
and “natural post-depositional processes” may obscure the original artefact 
distributions, both laterally and vertically. Only by examining the vertical distribution of 
the lithic artefacts and only by refitting the lithic artefacts can questions regarding the 
number of occupation phases within a single archaeological horizon be addressed. At 
the different Veldwezelt-Hezerwater loci, spatially “isolated” events could probably be 
identified relatively easily, because we are not dealing there with enormous palimpsests, 
which could completely “submerge” these activity spots. The key question remains, 
whether the excavated assemblages and concentrations, which were found in primary 
geological contexts at Veldwezelt-Hezerwater, were archaeologically in situ or not. 
“Archaeologically in situ” means that the archaeological assemblage is unaffected by 
any later disturbance. “Archaeologically ex situ” means that the archaeological 
assemblage is indeed affected by later disturbance. In situ archaeological assemblages 
are thought to represent ancient “activity floors” or “living floors”. Although these 
terms are often used in archaeological literature, they are not well defined (e.g., 
McNabb 2000). Most often, they are taken to mean “undisturbed occupation surfaces”, 
in which the spatial distribution of the artefacts and fauna reflects exclusively the 
behaviours of the humans over a relatively restricted period of time (= in situ). Claims 
of “activity floors” or “living floors” are fairly common in the Palaeolithic, e.g., Biache-
Saint-Vaast (e.g., Tuffreau & Sommé 1988), but on the other hand, many of these 
claims have been challenged repeatedly (e.g., Kluskens 1995). 
 
Some examples of indications for post-depositional processes are the recognition of an 
important vertical distribution of the artefacts, the disturbance based on damage and 
orientation of the artefacts, the overall composition of the lithic assemblage, absence of 
refits or refits between apparently separate levels, etc. Often, attention is focused on the 
geological aspects of the surrounding matrix (e.g., Butzer 1971; Mücher 1986; Hilton 
2003). However, the lithic assemblages themselves also provide important taphonomic 
evidence, since many of the post-depositional processes leave identifiable signatures on 
the lithic assemblages themselves (e.g., Wood & Johnson 1978; Dibble 1995). The 
spatial patterning of lithic artefacts can be used to analyse human behaviour across a 
site. It is important to bear in mind that while a site may exhibit a certain degree of non-
random spatial patterning of artefacts, it is not true that all non-random spatial patterns 
can be attributed to behavioural rather than natural causes (e.g., Kluskens 1995). 
Certainly, several kinds of non-random spatial patterning can also be produced by 
natural causes. Indeed, soils are no static bodies. They are dynamic, “open” systems, in 
which a variety of natural processes may act to move soil matter and artefacts from one 
position to another (Wood & Johnson 1978). To rule out the role of natural transport 
agencies, it must be shown that phenomena believed to have behavioural implications 
must be differently distributed across the site. Such phenomena include different classes 
of artefacts (e.g., core versus tool reduction activity spots). If patterning of this kind is 
found and it is related not only to weight or density of the objects, then it implies that 
the cause was a spatial organisation of different activities by the Middle Palaeolithic 
people of the site. One of the major problems is, that we never know what the original 
assemblage included, nor how big it was. Likewise, we do not know the human impact 
on a lithic assemblage after it was produced. In other words, if stone artefacts were 
missing due to natural causes, in most cases we probably would not even be aware of it. 
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Table 2.2. Checklist of Possible Contexts & Post-depositional Processes, which could have 
been active at the Veldwezelt-Hezerwater Loci 
 
 
  ------------------------------------------------------------------------------- 
 

Geologically Sealed Context 
 

Superposition of Separate Lithic Assemblages 
 

Low or High Energy Environment 
 

Stratum: Horizontal (h) / Dipping (d) 
 

Substratum: Loess 
  Colluviated Loam 

 
Palaeosoil Present 

 
Pedogenesis 

 
Climate during Pedogenesis: Interstadial 

Interglacial 
 

Stream Action 
 

Important Gravel Component 
 

Mean Gravel Size (in cm) 
 

Graviturbation 
 

Bioturbation 
 

Scavenging Carnivores 
 

Krotovinas 
 

Tree Falls 
 

Repeated Freezing and Thawing 
 

(Former) Ice Wedges 
 

Desiccation Cracks 
 

Patterned Ground (polygons) 
 

Cryoturbation 
 

Solifluction 
 

Sedimentation Rate:  Slope Position 
Valley Position 

 
Mean Thickness of the Soil Horizon (in cm):  Slope Position 

 Valley Position 
 

Horizontal Artefacts Displacement 
 

Vertical Artefact Displacement 
 

Vertical Artefact Distribution (in cm):  Slope Position 
     Valley Position 
 
Truncated Soil Horizon 

 
Syn-sedimentary Pedogenesis 

 
Degree of Post-depositional Distortion 
 
------------------------------------------------------------------------------- 
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In table 2.2, an overview is given of the post-depositional processes, which could have 
been active at the Veldwezelt-Hezerwater loci. In a Late Pleistocene context, physical 
“erosion” (e.g., Wood & Johnson 1978; Potts 1984; Dibble 1995; Hilton 2003) is 
known to be an important destructive post-depositional process. Erosion by splash (i.e., 
raindrop impact), rainwash (i.e., combined splash and flow) and afterflow (i.e., overland 
flow without splash) cannot only completely destroy a site, but can also result in the 
formation of colluvial deposits in depressions. In the field, slope deposits can be 
recognised as such, macroscopically (Mücher 1986), by the occurrence of laminae (thin 
layers), lobate (elongated flat lobe-like) structures, layers bending downslope, 
differences in texture and colour, stone-lines, buried soils and by the presence of 
charcoal or anthropogenic material. Two other very important post-depositional 
processes are cryoturbation and graviturbation. Frost heaving, for instance, can 
potentially reorient and vertically translocate lithic artefacts (e.g., Wood & Johnson 
1978; Hilton 2003). However, whereas the recognition of in situ or displaced soil 
sediment is relatively easy, the individual recognition of in situ or ex situ artefacts is 
much more difficult. Nevertheless, it is possible that parts of the original land surfaces 
have been preserved intact underneath younger sediments and it is thus also possible 
that at certain loci some artefacts may still be archaeologically in situ. 
 
In this study, “spatial analysis”, which is the examination of the horizontal, vertical and 
ultimately the three-dimensional distribution of the stone artefacts, should, at least in 
theory, turn up “lenses” of behaviourally interpretable material, which each would 
represent specific Middle Palaeolithic activity spots. The lithic material could further be 
examined by breaking it up into behaviourally meaningful classes, e.g., cores, flakes, 
side-scrapers and other tools. This is done on the assumption that different classes of 
material will be left behind by different activities. Distributions of these variables were 
examined using first, horizontal plots, second, plots of vertical slices and third 
“stereoscopic” plots that show artefacts in three-dimensional space. We will first give 
an overview of the artefactual and geological context of the different lithic assemblages 
and then we will try to combine these geological and artefactual data to establish the 
degree of post-depositional disturbance. It is important to put emphasis on the presumed 
knapping spots, because they obviously represent specific activities, limited in time. The 
results of the refitting activities will prove to be of substantial value. 
 
 
2.14. Middle Palaeolithic “Culture” 
 
Before we start the discussion of the Veldwezelt-Hezerwater lithic assemblages, we 
would like to debate the meaning of “culture” in a Middle Palaeolithic context. Many 
scholars (e.g., Cashdan 1980; Torrence 1986; Bettinger 1991; Rosenberg 1994; Chatters 
1998; Gould 2000; Shennan 2002) have proposed various hypotheses to explain the 
development of “culture” in the course of human Pre-history. However, “culture”, 
which basically is a complex system of information transmission and associated 
behaviour, is a phenomenon that is often invisible and sometimes difficult to grasp. 
Alfred Kroeber and Clyde Kluckhohn (1952) compiled a list of more than 200 different 
definitions of “culture”. However, the most famous definition of “culture” has been 
formulated by Edward B. Tylor (1871). His well-known definition, which basically 
forms the basis of our modern understanding of the term, makes up the first sentence of 
his most influential work: “Primitive Culture”. Tylor argues that “Culture… taken in its 
widest ethnographic sense, is that complex whole which includes knowledge, belief, art, 
morals, law, custom, and any other capabilities and habits acquired by man as a member 
of society”. Cultural processes thus seem to operate on a variety of scales. It is obvious 
that applying the term “culture” in a Middle Palaeolithic context is highly problematic. 
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“Culture” is, of course, a very broad term. I also believe that we should make a clear 
distinction between (1) “culture” (Handwerker 2002), which is embodied in individuals, 
and (2) “cultures” (Handwerker 2002), which are embodied in the “super-organic” 
properties of groups. “Culture” [“what-is-unique-to-individuals”] and “cultures” [“what-
groups-of-individuals-share”] thus seem to be the result of the multifaceted interaction 
between individuals and groups of individuals. Cultural expressions or systems can thus 
vary enormously with local conditions (e.g., Rosenberg 1994). Indeed, individuals make 
different rational and emotional choices, which lead to divergent behaviours. However, 
those same individuals find themselves constrained by “recurrent” cognitive, emotional 
and behavioural patterns, which have the properties of supra-organic wholes 
(Handwerker 2002). “Culture” and “cultures” thus seem to consist of evolving 
configurations of (1) cognition, (2) emotion and (3) behaviour. So, human behaviour 
results from a mixture of rational and emotional choices. Indeed, reason and emotion are 
linked in parallel ways. Edward B. Tylor (1871) further argued that all “culture” must be 
“acquired” or “learned” from ground off by each individual [“socialisation”]. But, how 
much of what people do, is “voluntarily” learned [“nurture”] and how much of what 
people do, is “involuntarily” hardwired [“nature”] into them? Indeed, the so-called 
“nature-nurture debate” is still very much alive and kicking (e.g., Ridley 2003). 
However, we should try not fall into that notorious 19th Century-old trap, “Galton’s 
False Dichotomy” or “Galton’s Error” (e.g., Wrangham & Peterson 1996), which 
basically represents the view that human characteristics must come from either “nature” 
[“biology”-“heredity”] or “nurture” [“culture”-“environment”], but not from both. 
However, it seems that the concepts of “nature” and “nurture” are not so opposed, but 
instead act together in infinitely complicated ways to produce human “nature” and 
human “culture”. Certainly, humans have very complex cognitive and emotional 
systems underlying their behaviour. However, in spite of all their self-consciousness, 
humans also continue to follow the universal “biological rules” (e.g., Wrangham & 
Peterson 1996). 
 
It is also important to keep in mind that “culture” can only be “acquired” or “learned” 
by individuals, because “culture” is constructed in an individual’s mind out of a unique 
set and sequence of experiences that mark the trajectory of a person’s life (Handwerker 
2002). For a specific person, “culture” embodies who that person is as an individual, 
what he or she knows and does, at specific points along that trajectory (Handwerker 
2002). However, everyone also participates in many “cultures” (Sapir 1932). So, by 
virtue of its mode of construction, the cultural configuration of cognition, emotion and 
behaviour unique to individuals, necessarily contains elements shared variously with 
others. Wolf (1982) has argued that the world constitutes a totality of interconnected 
processes. The world has never been inhabited by “isolated” pockets of people, void of 
contact with others. Segregated social and cultural entities do not exist. However, by 
turning the names of “cultures” into things, many scholars create false models of reality 
(Wolf 1982). Indeed, “culture” and “cultures” are not things. The world is a time and 
space continuum of human association, a web-like field of social relations (Lesser 
1961). In other words, the world is a large matrix of interactions in which everything is 
connected (Simon 1973). However, we cannot “see” cultures. In order to “see” them, we 
must demonstrate (Handwerker 2002) that a social group shares a specific configuration 
of cognitive, emotional and behavioural patterns. Indeed, recurrent, patterned behaviour 
constitutes an “environment” in which people carry out their activities. However, 
sometimes discordances between cultural and social identities have been observed (e.g., 
Keesing). We should always keep in mind that people can do similar things, because of 
different reasons and vice versa. So, it is just not good enough to look at how much is 
“similar” and how much is “different” between the specific cultural configurations of 
social groups. The “cultural” picture usually remains very ambiguous. 
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Archaeology basically borrowed the term “culture” from 19th Century Philosophy and 
transformed the term for its own new purposes. However, applying the term “culture” in 
an archaeological context is highly problematic. Nevertheless, in archaeology (e.g., 
Clarke 1968), the term has come to be used primarily in referring to: (1) “material 
culture”, which purely refers to “physical objects from the past”, and (2) 
“archaeological cultures”, which are particular configurations of artefacts that are found 
within restricted time-space frames. The term “archaeological culture” (e.g., Clarke 
1968) explicitly indicates that the “perceived” artefact patterns are thought to be 
indicative of the behaviour of identity-conscious social groups. Indeed, artefacts still are 
considered by many scholars to embody “pre-existing” attributes of “archaeological 
cultures” (e.g., Jacknis 1985; Schiffer 1999). So, artefacts are interpreted as so-called 
“cultural artefacts” (e.g., Vermeulen 1994; Tilley 1999), which basically are man-made 
physical objects that supposedly give insight into the true nature of “culture” and 
“cultures”. However, not only the morphology of the artefacts may change over time, 
but their actual “meaning” can change as well. For another, artefacts can easily have 
different “meanings” read into them (e.g., Cruikshank et al. 1990). 
 
The notion that artefacts provide direct evidence of long-gone socio-cultural pasts is 
deeply rooted (e.g., Fenton 1966; Tilley 1999). This belief leads to an “object-
dominated” archaeology. These “objectification” of “depersonification” mechanisms in 
archaeology tend to treat prehistoric people as “objects” (e.g., Stocking 1985; 
Dominguez 1986; Bean 1987). Indeed, “material things” come to symbolise, by proxy, 
the individuals and groups of individuals who actually created particular “cultures”. 
These “cultures” just become “undetectable” due to this “fetishisation of things” (e.g., 
Collier and Tschopik 1954; Cruikshank et al. 1990). Franz Boas (1907) was already 
convinced that it was just impossible to characterise “cultures” adequately through 
“physical objects”. To be sure, the interpretation of archaeological artefacts requires a 
clear understanding of the cognitive, emotional and behavioural conditions under which 
they were produced and used. Artefacts should not be understood as “inert things”, since 
they actually have complex life histories (e.g., Kopytoff 1986; Zolbrod 1987). Indeed, 
any “physical object” can constitute many different things in as many different contexts. 
Fortunately, notions of “archaeological context” (e.g., Sease 1997) are becoming 
increasingly important. Indeed, archaeological excavations are not just undertaken to 
recover physical objects, but they are devoted to the reconstruction of the human past. 
 
However, many archaeological sites are usually found in an awfully “reduced” state of 
preservation (e.g., Egenter 1994). The excavated archaeological remains might provide 
only a fraction of what must originally have been present. The truth of the matter is that, 
we usually do not even know what is actually missing. Undeniably, archaeological sites 
are not static entities from a long-gone “frozen” past. On the contrary, they are vibrant 
locations, which may have undergone many post-depositional changes (e.g., 
Vermeersch 2001a; Bubel 2003). Artefact patterns just seem to represent the 
“skeletons” of prehistoric human behaviour. However, we are missing the “soft-tissue” 
behavioural characteristics (e.g., Cruikshank et al. 1990). Many scholars take the 
“quantitative fragmentation” of the archaeological archive for granted, which inevitably 
leads to highly “reductionist” views (e.g., Egenter 1994). This approach is especially 
problematic when these scholars want to build “culture typologies”. It seems that many 
“incomplete” and often mixed artefact assemblages have been assigned to specific 
“cultures” and event the names of these “cultures” were just arbitrary “modern” labels, 
which actually did not identify the socio-anthropological groups of people who 
originally made the assemblages. These “modern” name tags, which were retro-actively 
applied, have only little significance. As a result, we should just think of these “culture-
typologies” as sheer organisational tools (e.g., Cruikshank et al. 1990). 
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Notwithstanding these observations, we are convinced that Middle Palaeolithic 
individuals and groups of individuals, possessed and shared specific configurations of 
cognitive, emotional and behavioural patterns. We also believe that the artefacts, which 
they produced, used and carried around, were integral parts and behavioural 
“expressions” of their “cultures”. However, Middle Palaeolithic “cultures” are more 
than just lithic artefacts. Therefore, we believe that it will be extremely difficult, if at all 
possible, to reconstruct them. We have to keep in mind the truly distinctive character of 
the Middle Palaeolithic archaeological data and the problematic nature of doing research 
with only “physical objects”, rather than with “written records”. Maybe we should ask 
ourselves whether or not it is possible at all to reconstruct “cultures” without native 
“written sources”. No reconstruction of “cultures” and/or “history” can be “finalized” 
without “written sources”. It is not for nothing that “Pre-history” ends and “History” 
begins with the institution of formal writing. A sharp line seems to divide “Pre-history” 
and “History”. Maybe this is difficult to except. However, we should no longer 
downplay the fundamental differences between “Pre-history” and “History”. Indeed, 
“Prehistory” is not “History-projected-back-into-the-Pleistocene” (Clark 2002a,b). 
 
We have argued above that “culture” and “cultures” are the result of the many complex 
interactions between different human behaviours. As a result, we believe that the terms 
“material culture” and “archaeological culture” are misleading categorisations, 
especially when they are used in prehistoric archaeology. For example, successful 
foraging hunter-gatherers required high levels of mobility. For these people, it was 
extremely important to keep their material possessions to an absolute minimum. So, it is 
absolute plausible to suppose that only “essentials” were carried around by these hunter-
gatherers. Much more important than the mere possession of “physical objects”, was the 
ability to create new objects when needed. Prehistoric people especially, probably 
carried their intellectual “culture” and “cultures” in their heads, rather than on their 
backs (Ridington 1982). Therefore, we would opt for the utilisation of more generic 
terms to describe artefactual assemblages. The expression “material culture” could be 
replaced by “material objects” or just by “artefacts”. For the term “archaeological 
culture”, an alternative idiom has already been suggested to differentiate it from 
anthropological “culture”, namely “techno-complex” or “technology-complex” (e.g., 
Clarke 1968). However, this term still seems to imply the existence of discrete artefact-
based “cultures” and “sub-cultures”. Therefore we would like to promote the use of a 
more generic concept, namely “adaptive system” (e.g., Buckley 1976; Bettinger 1991). 
 
Complex “adaptive systems” (Buckley 1976) are characterised by several basic 
“interactive” mechanisms. (1) They should hold a certain degree of “plasticity” toward 
their environments, so that continuous interchange (action & reaction) is possible. (2) 
“Adaptive systems” should have some sort of mechanism for variety, so that they could 
act as potential “pools of adaptive variability”. (3) These systems should also meet the 
problem of “mapping” new forms of variety and constraints in changing environments. 
(4) “Adaptive systems” should also benefit from sets of selective mechanisms, against 
which the “adaptive variety pool” may be sifted into those variations in the system that 
more closely map the environment and those that do not. (5) Finally, the systems should 
possess arrangements for preserving and/or propagating these more “successful” 
mappings. However, hunter-gatherer groups do not “possess” these “adaptive systems”. 
On the contrary, they “act” adaptively as part of the system (e.g., Bettinger 1991). The 
transmission of “adaptive systems” does not require the transmission of their underlying 
“logic”. What is transmitted are all the various individual elements that together 
constitute the “adaptive system”. The logic of the “adaptive system” simply emerges 
when these various elements are put to work in conjunction. The “underlying” logic 
may or may not be apparent to individuals going about their daily life. 
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Diverging configurations of cognitive, emotional and behavioural patterns are very 
often the product of different choices made by groups of humans, which were living in 
diverse contexts (Shennan 2002). Indeed, under new climato-environmental conditions, 
human technological and other behaviours, which till then had been “adaptive”, could 
become “maladaptive” or at least disadvantageous. For example, climato-environmental 
change may reduce landscape productivity. This could lead to subsistence change, 
which in turn would inevitably lead to technological transformations. Of course, this 
interpretation could run the risk of merely equating “technological” developments with 
climato-environmental and subsistence changes in a way that might be too 
“deterministic” (e.g., Prentiss et al. 2003). However, Bettinger (1991) has argued that 
most “innovative” expressions of technological change are basically modifications of 
existing technologies and reorganisations of “older” trusted technological strategies. 
Thus, it seems that most ingredients of “new” technological strategies were the result of 
a combination of newer and older elements, which were “co-opted” to function as newly 
integrated “wholes”. It seems that technological development always was a process and 
not a sudden event. However, not only climato-environmental and subsistence 
mechanisms may have been involved. Economic, biological, sociological and “cultural” 
mechanisms also may or may not have played an important role. 
 
But having said that, the crucial thing that needs to be underlined is that in order for 
there to be a successful resettlement of “new” environments, Middle Palaeolithic people 
had to change their food habits. This almost certainly must have required the 
development of “new” food procurement strategies. Indeed, food is the sine qua non of 
human life. Indeed, humans had to follow the rules of biology (e.g., Wrangham & 
Peterson 1996). In addition to the obvious biological importance of food for daily 
survival, different food supplies have always profoundly influenced many other social 
and technological adaptations. For example, the specific tool forms that were used by 
groups of Middle Palaeolithic humans. We now know that these people just loved eating 
meat (e.g., Bocherens et al. 2001). We believe that these Middle Palaeolithic humans 
had a firmly established “meat-eating culture”. However, for all humans, adaptation 
basically is a regional and temporal problem. Nevertheless, the question remains 
whether or not locally-observed trends were provoked by more “universal” trends. 
 
Each Middle Palaeolithic group held a specific set of cognitive, emotional and 
behavioural patterns that were distinct from the configurations, which had been adapted 
by other Middle Palaeolithic groups. The lithic assemblages, which have been excavated 
at the Veldwezelt-Hezerwater loci, provide clear evidence for this assumption. It seems 
that climato-environmental changes always caused consequential behavioural “shake-
ups” (e.g., Wrangham & Peterson 1996). We think that Binford’s (2001: 460) concept 
of “niche-filling” is very helpful for understanding Middle Palaeolithic socio-economic 
and technological diversification. This process of “niche-filling” (Binford 2001: 460) 
would regularly have led to “new” and diverging “organisational collectivities”, which 
were probably characterised by a substantial internal homogeneity. “Niche filling” could 
come about as a consequence of human population movements. However, ethnographic 
studies (e.g., Silberbauer 1981) have shown that hunter-gatherers are unlikely to expand 
into new regions en masse without compelling reasons to do so. It seems that groups of 
hunter-gatherers were usually characterised by a marked reluctance to abandon familiar 
territories, which were characterised by known kin relationships, favourite resource 
patches and preferred activity areas. Further, when individuals or groups of people did 
actually move, they typically remained in contact with the original “parent” 
communities for reasons of demographic survival. As a result, the “cultures” of 
neighbouring groups will usually share many “converging” characteristics, because they 
were continuously influencing each other in many complex ways. 
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How does this all add up to the big picture? We believe that the Middle Palaeolithic 
“cultures”, which were embodied in the “super-organic” properties of hunter-gatherer 
groups, will probably remain enigmatic to us. What has come down to us are the many 
Middle Palaeolithic technological assemblages. “Cultures” and technologies were 
probably continually co-evolving in very dynamic and complex relationships. “New” 
technological strategies arose within particular “cultural” contexts, probably as the 
result of changing climato-environmental, socio-economic and biological needs or 
constraints. But once these “new” technological strategies had surfaced, they 
metamorphosed the “cultures” that had produced them. When on the other hand, certain 
technological strategies spread to other “cultures”, they were changed by those “new” 
technologies as well. The “cultural” changes that were created by these “new” 
technological innovations, may then again have influenced the emergence of “new” 
technological strategies. This led to a continuous and dynamic process of invention, loss 
and reinvention of numerous technological strategies. It seems that the alleged Middle 
Palaeolithic “tools-making-traditions”, which are “detectable” over hundreds of 
thousands of square kilometres and which persisted “unchanged” and intact over tens or 
hundreds of millennia, were not the result of, and do not represent anthropological 
“cultures” (Clark 2002a,b). Indeed, Middle Palaeolithic flint knappers could do similar 
things repeatedly, but they never did exactly the same thing. Indeed, the reaction of 
Middle Palaeolithic flint knappers to the results of their technological inputs could vary 
considerably. We think that a complex blend of many different needs and constraints 
has guided the Middle Palaeolithic core and tool reduction strategies. As a result, “new” 
diverging lithic reduction strategies could arise out of a continuum of technological 
roadmaps. The technological “plasticity” of lithic core reduction strategies seems almost 
infinite. On the other hand, many technological “converging” forces (e.g., mechanical & 
physical properties) also played an important role. These “converging” forces led to a 
fair amount of “equifinality” within the different lithic assemblages. The principle of 
“equifinality” shows that there is always a possibility that different initial conditions 
lead to similar effects. The fact of the matter is that there are indeed many serious 
logical and conceptual problems with the notion of a “cultural” component in the form 
of (most) Middle Palaeolithic artefacts. Indeed, the time-space distributions of most 
analytical units exceed by orders of magnitude the time-space distributions of any 
imaginable “socio-cultural entity” (Clark 2002a,b). 
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3. OVERVIEW OF THE TWENTY-FOUR ARCHAEOLOGICAL LOCI 
DISCOVERED AT VELDWEZELT-HEZERWATER 
 
3.1. Introduction 
 
The “Veldwezelt-Hezerwater Middle Palaeolithic Project” started in 1995 as an attempt 
to locate and record the whereabouts of archaeological sites in the loamy matrix of the 
Vandersanden brickyard quarry. This systematic reconnaissance survey was only the 
first step in the fieldwork at Veldwezelt-Hezerwater. In this early stage of the research 
project, the surveyors (J.-P. de Warrimont, E.P.M. Meijs & A.J. Groenendijk) were just 
looking for appropriate sites to be excavated. In their race against time, the role of the 
surveyors was to locate as many archaeological loci as possible. Otherwise, these loci 
would have been destroyed completely undocumented by the mechanical shovels of the 
brickyard quarry. This part of the research project was pure “salvage archaeology”, 
because the industrial exploitation of the brickyard quarry continued relentlessly. 
Another problem was that the surveyors were actually dealing with “subsurface 
detection”, because of the late Middle and Late Pleistocene stratigraphical context 
within which the artefacts were embedded. The traditional techniques of probing soils 
with rods or borers were not used at Veldwezelt-Hezerwater, because the quarry was 
just too deep (about 15 m) and because many gravel layers were also present. The 
surveyors actually tried to “scan” the profiles by scraping off the walls of the profile 
trenches, which were mechanically dug for this purpose. The main aim of the “vertical” 
survey was to identify palaeosoils within which lithic artefacts, bones and charcoal 
would have been preserved. Initially, the surveyors thus only investigated the vertical 
dimension of the loam quarry by studying the quarry’s Quaternary stratigraphy. 
 
Sometimes artefacts were found within the “scanned” profiles. These artefacts were 
then collected and examined on the spot. The study of the stratigraphical context of 
these artefacts was one of the major concerns of the surveyors. The artefacts were 
recorded in their specific lithostratigraphical unit. Each unit represents a so-called 
stratigraphical “bed” [= stratum], which is the smallest formal unit used in 
lithostratigraphy. Each stratigraphical unit at Veldwezelt-Hezerwater has a unique code 
(Fig. 2.3.) and each archaeological locus within a single stratigraphical unit also has a 
unique code. A distinction was made between archaeological loci found in “primary” 
contexts (e.g., soils, etc.) and archaeological loci found in “secondary” contexts (e.g., 
gullies, deflation horizons, gravel-beds, debris flows, etc.). If the artefacts were left 
behind during the formation of the bed or “immediately” after the formation of the bed, 
then there exists a “direct” relation between the genesis of the stratigraphical unit and 
the artefacts. Consequently, these artefacts were thus found in a “primary” context. If, 
on the other hand, the artefacts were completely reworked by severe erosional 
processes, then there exists no “direct” link between the formation of the stratigraphical 
unit and the unknown “primary” position of the artefacts, which were thus found in a 
“secondary” context. Very often, the stratigraphical context of the artefacts was clearly 
not the original one. Artefacts, which came from these badly disturbed “secondary” 
contexts, were usually not worth recording their individual locations. In these cases, 
“artefact collection” was the only sensible option. So, during the initial survey stages of 
the fieldwork, no total station theodolite was used to record the artefacts in three 
dimensions. All in all, twenty-four archaeological loci were discovered at Veldwezelt-
Hezerwater (Fig. 3.1. & 3.2.). However, finding these loci was only the first step in the 
fieldwork. Eight of the twenty-four discovered loci seemed to represent potential 
primary-context sites, which thus required further excavation. Proper liaison with the 
quarry owner allowed the systematic excavation of all eight potential sites. 
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Fig. 3.1. Overview of the Veldwezelt-Hezerwater Archaeological Loci 
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Fig. 3.2. The Veldwezelt-Hezerwater Archaeological Loci: Detail 
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3.2. Discussion of the Veldwezelt-Hezerwater Loci 
 
3.2.1. The Saalian Loci 
 
3.2.1.1. The BDA Locus 
 
The oldest archaeological unit excavated at Veldwezelt-Hezerwater, the BDA locus 
(Fig. 3.1. & 3.2. BDA locus: excavated over 14 m²; Fig. 2.3. BDA unit (8): 85-95 m 
North - elevation: 66 m - N of artefacts = 15 / N of tools = 1), should be seen in relation 
to the first “debris avalanche” deposits. Locally, the Saalian Hezerwater sands and silts 
(OL2/HSS/ZZ: 7) are overlain by a disordered mass of terrace gravel (BDA: 8 - 
thickness: 95 cm), which represents a “debris avalanche”. The debris avalanche 
originates from a block of Maas gravel from the nearby terrace-wall (Gullentops & 
Meijs 2002). Many frost-cracked cobbles, which were firmly set in a reddish-brown 
loamy matrix, were encountered inside the debris avalanche deposits. This means that 
the debris avalanche deposits underwent very intensive periglacial frost action. The 
largest boulder carried and deposited by the avalanche was weighing more than 100 kg. 
At the contact between the BDA (8) unit and the TDA unit (11), but also inside the 
BDA unit (8) itself, thirteen flakes, one chip and one tool were collected. The size of 
these rather thick flakes varied between 1 and 9 cm. These artefacts were probably 
found in a secondary position, because of the geological setting (presence of reworked 
gravels & cryoturbation phenomena). The presence of these artefacts within the debris 
avalanche is somewhat odd. These artefacts were probably part of the debris avalanche 
mass movement. It is possible that these artefacts were originally left behind during the 
late Middle Pleistocene somewhere on top of the Maas terrace by Middle Palaeolithic 
flint knappers. They possibly used the Maas terrace as a source of flint where the initial 
phases of core reduction were also carried out. This hypothesis is indeed likely, because 
nine artefacts exhibit original cortex. Two of these flakes were actually cortical pieces, 
which were completely covered with cortex. These pieces with cortex are an indication 
of the initial phases of the core reduction sequences. There are at least seven Raw 
Material Units (RMUs) present within the BDA lithic assemblage. The original flint 
nodules were of local origin (Maas terrace flint). Only one tool (Fig. 3.3.1.) has been 
excavated at the BDA locus. One convex edge of the original blank has been retouched. 
However, the retouch, which is relatively light, is also discontinuous. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 3.3. 1. BDA locus: retouched piece;  2. TDA locus: Levallois flake (Scale 1:1) 
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3.2.1.2. The TDA Locus 
 
The second oldest archaeological unit at Veldwezelt-Hezerwater, the TDA locus (Fig. 
3.1. & 3.2. TDA locus: excavated over 10 m²; Fig. 2.3. TDA unit (11): 85-95 m North - 
elevation: 67 m - N of artefacts = 5 / N of tools = 1) should be seen in relation to the 
second “debris avalanche” deposits. Indeed, the first debris avalanche (BDA: 8), is 
overlain by a second disordered mass of terrace gravel (TDA (11) - thickness: 75 cm), 
which represents a second “debris avalanche” (TDA: 11), which also originates from 
the nearby Maas terrace-wall (Gullentops & Meijs 2002). These “second” debris 
avalanche deposits also underwent very intensive periglacial frost action. At the contact 
between the TDA unit (11) and the GRA1 unit (13), but also inside the TDA unit (11) 
itself, five artefacts were collected. These artefacts were probably found in a secondary 
position, because of the geological setting (presence of reworked gravels & 
cryoturbation phenomena). One of these artefacts was a partially cortical flake (10 to 
90% cortex) and another artefact was a cortical flake (over 90% cortex). These pieces 
with cortex are again an indication for the initial phases of different core reduction 
sequences. Consequently, it was not really possible to attribute them to a particular core 
reduction strategy. However, one Levallois flake (Fig. 3.3.2.) was present within the 
TDA lithic assemblage. One of the negative scars of the flake has been affected by frost. 
This could be a result of the intensive periglacial frost action, which has been observed 
throughout the TDA unit. There are at least three RMUs present within the lithic 
assemblage. The original flint nodules were of local origin (Maas terrace flint). A large 
flint “core-chopping tool” (Fig. 3.4.1/2.) weighing 2 kg was found at the top of the TDA 
deposits. This “core-chopping tool” is typologically speaking a “tool”, which is clearly 
made on a flint nodule. It is a bifacially worked piece. The bifacial flaking extends 
mainly along one side of the piece, so that much of the original flint nodule was left 
unflaked and still carries cortex. The bifacially produced edge, which might have been 
functional, is markedly sinuous, since it was worked by alternating flaking. The so-
called “core-chopping tool” has been made on a “Rullen flint” nodule. However, the 
original flint nodule, with its patinated surface and rounded edges, was probably not 
imported to the original site, but presumably locally found within the Maas terrace. 
 
 
3.2.1.3. The GRA0 Locus 
 
The artefacts of the GRA0 locus (Fig. 3.1. & 3.2. GRA0 locus: excavated over 12 m²; 
Fig. 2.3. GRA0 unit (11): 98-108 m North - elevation: 66 m - N of artefacts = 5 / N of 
tools = 0) were collected in a redeposited gravel-bed of the “second debris avalanche”, 
which means that we are dealing here with artefacts, which were found in a secondary 
archaeological context. The GRA0 unit is in fact displaced TDA sediment, which was 
redeposited a bit further to the North (Gullentops & Meijs 2002). The lateral erosion of 
the flanks of the “second debris avalanche” deposits, the TDA unit (Fig. 2.3. TDA (11): 
85-95 m North - elevation: 67 m), had the form of repeated “debris flows”. These 
downslope flows of saturated masses of soil, sediment and rock debris, affected the 
slope (erosion) and the slopefoot (sedimentation) of the TDA unit. The ultimate GRA0 
unit (thickness: 5-35 cm) had an amphitheatre-shaped scarp in the flank of the TDA unit 
(Personal Communication: F. Gullentops). However, the GRA0 unit had a smaller scarp 
than that of the TDA unit and the tail of GRA0 unit was longer and thinner than that of 
the TDA unit. Within the GRA0 unit only five redeposited flakes were found, which 
belonged to at least four RMUs. Two of these artefacts were partially cortical flakes (10 
to 90% cortex) and the three other blanks showed an opportunistic surface morphology. 
The flint source was probably of local origin (Maas terrace flint). The whole GRA0 
lithic assemblage is abraded, with distinct signs of edge rounding. 
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Fig. 3.4.1. TDA locus: front-side of the core-chopping tool 
(Drawing: M. Van Meenen - Scale 1:1) 
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Fig. 3.4.2. TDA locus: back-side of the core-chopping tool 
(Drawing: M. Van Meenen - Scale 1:1) 
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3.2.1.4. The ZNB Locus 
 
The ZNB locus (Fig. 3.1. & 3.2. ZNB locus: excavated over 10 m²; Fig. 2.3. ZNB unit 
(12): 95-108 m North - elevation: 66 m - N of artefacts = 4 / N of tools = 1) was 
excavated within a lithostratigraphical unit with soil formation. This could indicate that 
we were dealing here with a primary context. Unfortunately, only four artefacts were 
collected at the ZNB locus. The ZNB unit consists of a 45 to 100 cm thick grey clayey, 
fine sandy homogenised loam deposit with no apparent stratification. The unit consists 
of the deposited sediments of an ancient brook bed. The fine alluvium is proof of a 
stabilised landscape with soil formation. In this unit, no stones were present. In the 
upper half of the ZNB unit, many vertical and black manganese channels (1-3 mm 
diameter) could be observed. These channels are probably the remainders of ancient 
plant roots of some sort of marsh vegetation (Personal Communication: F. Gullentops). 
Near the end of the ZNB pedogenesis, frost was severe enough to produce ice layering, 
which was not bio-homogenised afterwards (Gullentops & Meijs 2002). The very 
“fresh” artefacts were embedded near the top of the ZNB unit. However, the original 
ZNB soil seems to have been slightly truncated, which probably indicates that the 
artefacts were not found in situ, but “nearly” in situ. But, since there have been found 
only four artefacts, it is quite difficult to make a good assessment of the situation. The 
whole ZNB episode ended with the erosional deposition of a gravel layer (GRA1: 13). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 3.5. ZNB locus: typical backed knife (Drawing: M. Van Meenen - Scale 1:1) 
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Within the ZNB unit, only four lithic artefacts were excavated: two flakes, one blank 
with centripetal surface morphology and a typical backed knife. The two flakes 
measured 2 and 2.5 cm. The shape of these two small flakes did not reveal much about 
the core preparation sequence. On the other hand, the blank with centripetal surface 
morphology (Fig. 3.6.1.) measured 7 cm and could be interpreted as a “Levallois” flake. 
The typical backed knife (Fig. 3.5.), which was characterised by an abrupt retouched 
edge opposite a natural, sharp edge, measured 11.5 cm and carried two sections of 
yellowish cortex on the dorsal side and a few retouches on the ventral side. Within the 
ZNB lithic assemblage, there were at least two different Raw Material Units (RMUs) 
present. However, due to the limited number of artefacts, no refits could be established. 
The original flint nodules, out of which these artefacts were produced, were not found 
locally, but were probably imported. Indeed, the cortex was still relatively “fresh” and 
no frost fractures have been observed. We are dealing here with typical grey “Lanaye 
flint”. The ZNB locus, which represents an area with a low density of artefacts, could 
probably be interpreted as a so-called “off-site” area (e.g., Dunnell 1980). 
 
 
3.2.1.5. The GRA1 Locus 
 
The lithic artefacts of the GRA1 locus at Veldwezelt-Hezerwater (Fig. 3.1. & 3.2. 
GRA1 locus: excavated over 18 m²; Fig. 2.3. GRA1 unit (13): 98-108 m North - 
elevation 66.25 m - N of artefacts = 39 / N of tools = 0) were clearly excavated in a 
secondary archaeological context, because the GRA1 gravel-bed (thickness: 20-35 cm) 
seems to represent the redeposited sediments of the so-called “third debris avalanche”. 
The GRA1 gravel-bed partly fills an amphitheatre-shaped scarp in the flank of the TDA 
unit (11) and in the flank of the Maas terrace (Personal Communication: F. Gullentops). 
The GRA1 event first eroded the ZNB unit and later covered the then truncated ZNB 
unit. It seems that the GRA1 gravel-bed was the result of a process of mass movement, 
which had the form of intermittently active “debris flows”. These debris flows not only 
eroded the initial TDA lithostratigraphical unit (11) and the Maas terrace, but also the 
original ZNB soil (12). It is important to keep in mind that within the “third debris 
avalanche” itself (Fig. 2.3. GRA1 (13) 85-90 m North) no lithic artefacts were found. 
 
Within the GRA1 unit (13) at Veldwezelt-Hezerwater, thirty-nine artefacts were found. 
Twenty-one artefacts of the GRA1 lithic assemblage were rather small. The size of 
these flakes varied between 1 and 5 cm. Fifteen of these artefacts exhibited traces of 
cortex (less than 10% of the surface). So, no cortical flakes (over 90% cortex) and no 
partially cortical flakes (10 to 90% cortex) were present. Since most of the artefacts 
came from the initial stages of the different core reduction sequences (presence of 
cortex), it was not really possible to attribute them to a particular core reduction 
strategy. The other six pieces, which were devoid of any cortex, were also too small to 
attribute them to a particular core reduction sequence, although three of the larger pieces 
were blanks with a more or less opportunistic surface morphology. One possibility is 
that at the original GRA1 locus at Veldwezelt-Hezerwater, opportunistic core reduction 
was employed. The other possibility is that these flakes were just preparation flakes 
without characteristic reduction features. There are at least nine Raw Material Units 
(RMUs) present within this portion of the GRA1 lithic assemblage. The original flint 
nodules probably were of local origin (Maas terrace flint). Apart from these nine 
RMUs, which included the twenty-one artefacts, there was at least one other RMU 
present within the GRA1 lithic assemblage, which included eighteen lithic artefacts. 
The quality of the initial flint nodule of this tenth RMU was outstanding (fine-grained 
flint with “fresh” cortex and no frost cracks). This was good-quality “Lanaye flint” that 
probably had been imported to the initial site for its excellent quality. 
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Fig. 3.6. ZNB: 1. Levallois flake; GRA1: 2. & 4. blades, 3. flake, 5. Levallois core (Scale 1:1) 
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The “Lanaye flint RMU” of the GRA1 lithic assemblage at Veldwezelt-Hezerwater 
included eighteen pieces: six blades, ten flakes, one Levallois core and finally one chip, 
which was found underneath the core. Five of these artefacts carried traces of cortex 
(less than 10% of the surface). Five blades possessed one central ridge and the sixth one 
even had two parallel arises. They measured between 2.5 and 10.5 cm. The flakes, 
which were present within the GRA1 lithic assemblage, measured between 2.5 and 6.5 
cm. These were probably core preparation flakes. The edges of one of the blades (Fig. 
3.6.2.) and one of the flakes (Fig. 3.6.3.) were rather battered in appearance. This 
phenomenon was probably a result of post-depositional battering by stones that were 
redeposited by water action [pseudo-retouch]. Indeed, these artefacts were found within 
the gravel-bed itself. This flake (Fig. 3.6.3.) was also affected by frost after it had been 
discarded. The large blade (Fig. 3.6.4.) and the Levallois core (Fig. 3.6.5.) on the other 
hand were found just underneath the gravel-bed and are still very “fresh”. The Levallois 
core (Fig. 3.6.5.) measured about 10 cm and was characterised by a series of parallel 
flaking scars, which were produced from two opposing striking platforms (“bipolar” 
core reduction). The main reduction surface of this Levallois core is more or less 
laminar. Notwithstanding this, the other side of the same Levallois core was used to 
remove a large flake (Fig. 3.6.5.). Given the dynamics of flint-knapping, a core that was 
initially prepared for the production of one kind of Levallois products (blades) could 
also be used to produce other kinds of products (flakes). The Levallois core, together 
with the seventeen other pieces, belonged to a single “Lanaye flint RMU”. However, no 
refits were found. The “Lanaye” component of the GRA1 lithic assemblage is clearly 
characterised by a relatively high degree of “bladeyness”. As has been discussed earlier, 
the Levallois core reduction strategy could sometimes be used for the production of 
blades. Indeed, the Levallois core, which was excavated at the GRA1 locus, was 
prepared by the removal of two major core-edge flakes (éclats débordants), which 
extended vertically down each side of the core. Then a succession of more or less 
regular blades or blade-like flakes was struck off in a direct sequence from two prepared 
opposing striking platforms. 
 
The GRA1 artefacts, which were surrounded and buried by GRA1 gravels (13), were 
found in a secondary position and do thus not represent in situ artefacts (e.g., presence 
of reworked gravels). The GRA1 event was initially erosive, when it truncated the ZNB 
soil and later sedimentary, when it buried the truncated ZNB unit. It is likely that the 
GRA1 artefacts were eroded out of the ZNB unit and subsequently redeposited down-
slope. Indeed, at least one of the ZNB flakes belongs to one of the RMUs, which were 
established for the GRA1 unit. Unfortunately, no refits have been established between 
the ZNB and GRA1 lithic assemblages. Nevertheless, we believe that the ZNB artefacts 
and the GRA1 artefacts originally belonged to a single “ZNB lithic assemblage”. The 
ZNB artefacts appear to represent the in situ component and the GRA1 artefacts seem to 
represent the ex situ component of the original “ZNB lithic assemblage”. We believe 
that the GRA1 artefacts were eroded out of the ZNB unit and then redeposited by the 
GRA1 channel down-slope. The in situ component was thus excavated in the ZNB soil 
and the ex situ component was thus excavated in the so-called GRA1 unit. 
 
 
3.2.1.6. The VLL Locus 
 
The artefacts of the VLL locus at Veldwezelt-Hezerwater (Fig. 3.1. & 3.2. VLL locus; 
Fig. 2.3 & 3.8. VLL unit (17): 93-114 m North - elevation 66-68 m - N of artefacts = 
795 / N of tools = 9) were systematically excavated, because they were found in a unit, 
which was characterised by soil formation and thus seemed to represent a primary 
archaeological context. The results of these excavations can be found in chapter 4.1. 
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3.2.1.7. The VLB Locus 
 
The artefacts of the VLB locus at Veldwezelt-Hezerwater (Fig. 3.1. & 3.2. VLB locus; 
Fig. 2.3. & 3.8. VLB unit (18): 93-114 m North - elevation 66.25-68.25 m - N of 
artefacts = 687 / N of tools = 2) were systematically excavated, because they were 
found in a unit, which was characterised by soil formation and thus seemed to represent 
a primary context. The results of these excavations can be found in chapter 4.2. 
 
 
3.2.1.8. The GSL Locus 
 
The GSL locus (Fig. 3.1. & 3.2. GSL locus: excavated over 20 m²; Fig. 2.3. GSL unit 
(19): 95-112 m North - elevation 66.40-68.35 m - N of artefacts = 17 / N of tools = 0) 
was situated in the fill of a gully and thus represented a secondary context. Indeed, the 
GSL unit filled the amphitheatre-shaped scarp in the flank of the Maas terrace (Personal 
Communication: F. Gullentops). The repeated down-slope flows of soil sediment first 
eroded the VLB unit (18) and the VLL unit (17) in the West of the loam quarry and then 
redeposited the sediment and the embedded artefacts at the slopefoot towards the East. 
This sedimentation process filled up the whole “spring-amphitheatre” (Personal 
Communication: F. Gullentops). The loamy GSL deposits are interspersed with at least 
10 sandy layers (thickness = 1-2 cm) and 15 gravel lines (diameter gravel < 0.5 cm) 
within which 17 chips (< 1 cm) have been found at different levels (Fig. 3.7.). These 
chips were probably eroded out of the VLB unit and the VLL unit near the presumed 
spring mouth in the West and redeposited down-slope in the GSL unit towards the East. 
The chips were always smaller than the largest gravels present within the GSL 
sediment. At the GSL locus we are obviously dealing with natural “artefact size-
sorting”. The GSL artefacts thus seem to represent ex situ VLB and VLL chips. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 3.7. GSL locus: vertical distribution of the redeposited GSL artefacts 

 77



MIDDLE PALAEOLITHIC VELDWEZELT- HEZERWATER 
_____________________________________________________________________________ 

 

 
 
3.2.2. Last Interglacial s.l. Loci 
 
3.2.2.1. The VBLB Locus & the VBLB-S Locus 
 
The VBLB locus (Fig. 3.1. & 3.2. VBLB locus; Fig. 2.3. VBLB unit (25): 95-135 m 
North - elevation 68-71 m - N of artefacts = 350 / N of tools = 4) and the “twin” VBLB-
S locus (Fig. 3.1. & 3.2. VBLB-S locus; Fig. 2.3. VBLB (25): 63-75 m North - 
elevation 68.10-69.50 m - N of artefacts = 75 / N of tools = 0) at Veldwezelt-
Hezerwater were systematically excavated. The lithic artefacts and the charcoal at these 
loci were found within the VBLB unit, which was characterised by interglacial s.l. soil 
formation. The VBLB and VBLB-S loci seemed to represent primary contexts. The 
results of the excavations at these two loci can be found in chapter 5. 
 
 
3.2.2.2. The BHB Locus 
 
The artefacts of the BHB locus (Fig. 3.1. & 3.2. BHB locus: excavated over 175 m²; 
Fig. 2.3. & 3.8. BHB unit (26): 110-135 m North - elevation 69-71 m - N of artefacts = 
15 / N of tools = 0), which were excavated in the bleached BHB unit (26), which was 
resting on top of the VBLB unit (25), were found in a secondary archaeological context. 
The lower limit of the BHB unit (thickness = 15-20 cm) was very sharp and truncated 
the underlying VBLB unit (25). The erosion process removed the A-horizon, E-horizon 
and part of the B-horizon of the original VBLB soil. Indeed, the BHB unit indicates the 
partial reworking of the upper part of the VBLB soil during relatively cold climatic 
conditions (Gullentops & Meijs 2002). The features of this process are characteristic of 
“solifluction”. The bleached appearance of the unit is due to percolating melt water. The 
presence of a gravel line at the top of the BHB unit is indicative of an erosion process, 
which occurred just after the silty accumulation of the unit. Within the BHB unit, 15 
artefacts were found: 13 chips (< 1 cm) and two small flakes (2.5 & 4.5 cm). These two 
flakes were made of “Lanaye flint” and showed an opportunistic surface morphology. 
The BHB lithic assemblage does not represent an in situ assemblage, but was probably 
eroded out of the VBLB unit and was subsequently redeposited further down-slope in 
the BHB unit. The BHB artefacts thus seem to represent ex situ VBLB artefacts. 
 
 
3.2.2.3. The MB Locus 
 
The artefacts of the MB locus (Fig. 3.1. & 3.2. MB locus: excavated over 175 m²; Fig. 
2.3. & 3.8. MB unit (29): 95-112 m North - elevation 68-69 m - N of artefacts = 23 / N 
of tools = 0) were found in the chaotic fill of a gully, which clearly represents a 
secondary archaeological context. The bleached humic silty MB horizon (thickness = 
25-50 cm) was characterised by numerous small ferruginous patches, which were 
probably associated with ancient biogalleries (Gullentops & Meijs 2002). The MB unit 
fills a gully, which eroded the top of the “Rocourt Soilcomplex”. The lower limit of the 
MB unit is sharply distinguished by a gravel line, which clearly highlights the 
truncation of the underlying VBLB unit (25). Within the MB unit, 23 artefacts were 
found: 21 chips (< 1 cm) and two small flakes (both 3.5 cm). These two flakes were 
made of “Lanaye flint”. The MB artefacts were probably eroded out of the BHB and the 
VBLB units and were redeposited further down-slope. The MB artefacts thus seem to 
represent ex situ VBLB artefacts. The reworked artefacts of the MB unit were the 
“youngest” artefacts, which were found within the “Rocourt Soilcomplex”. It is 
interesting to note that no in situ artefacts were found within the humic horizons of the 
so-called “Warneton Soilcomplex” at Veldwezelt-Hezerwater. 
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Fig. 3.8. Veldwezelt-Hezerwater: the Last Interglacial Soilcomplex s.l. (detail) 
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3.2.3. Weichselian s.s. Loci 
 
3.2.3.1. The GBL Locus 
 
The GBL locus (Fig. 3.1. GBL locus: excavated over 4 m² - N of artefacts = 5 / N of 
tools = 0) was found in a secondary context (solifluction). The GBL unit consists of 
small gravels (diameter < 1cm) mixed with clayey dark brown loam (thickness = 100 
cm). These “grit bed layers” represented fluid mudflows (Personal Communication: F. 
Gullentops). The GBL mudflows were generated when snowmelt water saturated the 
thawing soil surfaces. After solidification of the mud-layers, running water took over 
and deposited fine laminated sands (Gullentops & Meijs 2002). Within the GBL unit 
only five artefacts were encountered: two chips (< 1 cm), one flake and two flake 
fragments. The first flake (Fig. 3.9.1.), which is made of “Rullen flint”, measured 11 cm 
and could be classified as a partially cortical flake. It is not possible to attribute the flake 
to a particular core reduction strategy. The flake shows signs of “frost-wedging” 
(“potholes”). The two flake fragments (Fig. 3.9.2.), which measured 7.5 and 7 cm 
respectively, were hit by the mechanical shovel. They were made of “Lanaye flint” and 
could be fitted back together. The flake possessed a centripetal surface morphology, 
which could be interpreted as the result of Levallois core reduction. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 3.9. GBL locus: 1. partially cortical flake, 2. broken Levallois flake (Scale 1:1) 
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3.2.3.2. The MRW Locus 
 
The artefacts of the MRW locus (Fig. 3.1. & 3.2. MRW locus: excavated over 16 m²; 
Fig. 2.3. MRW unit (32): 34-40 m North - elevation 65.90-68.10 m - N of artefacts = 21 
/ N of tools = 0) were excavated in a secondary archaeological context. Indeed, when 
the MRW mudflows were active, they moved “frozen” chunks of “Rocourt” and 
“Warneton” soil particles (Personal Communication: F. Gullentops). These repeated 
MRW mudflows, which also picked up Weichselian sediments, resulted in the 
accumulation of relatively thick deposits (thickness = 220 cm). However, not only the 
soils were eroded, but also the embedded artefacts. However, no artefacts were actually 
found within the previously frozen chunks of soil material. Within the MRW unit, 21 
artefacts were found: seventeen chips (< 1cm), one blade, one core and two flakes. 
These artefacts were distributed at random throughout the MRW unit (Fig. 3.10.). The 
blade (Fig. 3.11.1.) measured 4.6 cm and the core (Fig. 3.11.2.), which could be 
classified as a Levallois core, measured 6.5 cm. The blade and the core were both made 
of the same grey “Lanaye flint” and seem to represent a single Raw Material Unit 
(RMU). The first flake (Fig. 3.11.3.), which could be interpreted as a broken pseudo-
Levallois point, measured 7.5 cm and was also made of grey “Lanaye flint”. However, 
this is another RMU than the first one. The flake also had a facetted butt. The second 
flake (Fig. 3.11.4.), which measured 4.5 cm, was made of dark grey “Lanaye flint”, 
which again represented another RMU. Finally, the MRW artefacts, which were 
redeposited at the start of the Weichselian, seem to represent older ex situ artefacts. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 3.10. MRW locus: vertical distribution of the MRW artefacts 
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Fig. 3.11. MRW locus: 1. blade, 2. Levallois core, 3. broken pseudo-Levallois point, 4. flake 
(Scale 1:1) 
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3.2.3.3. The W-G Locus 
 
The artefacts of the W-G locus (Fig. 3.1. & 3.2. W-G locus: excavated over 50 m²; Fig. 
2.3. W-G unit (34): 112-119 m North - elevation 66.70-69 m - N of artefacts = 110 / N 
of tools = 5) were excavated in a secondary context, because the W-G unit actually 
represents a V-shaped Middle Weichselian gully, which eroded the “Rocourt 
Soilcomplex” and the “Warneton Soilcomplex” together with the embedded artefacts 
(Personal Communication: F. Gullentops). The gully, which had a mean fall of 23° was 
filled in with gravel-rich loam at the bottom (HWG2: 34), within which boulders up to 
500 grams were found. Later, the W-G gully was further filled with melt-water loams 
(ML: 36). In the W-G gully, artefacts were found at two levels: at the bottom and at the 
top of the HWG2 fill. This indicates that the gully has been active repeatedly. The W-G 
artefacts seem to represent ex situ VBLB artefacts, because a great number of refits 
were found between the W-G and the VBLB lithic assemblages. Most of the artefacts, 
which were found within the W-G gully, thus seem to have a Last Interglacial s.l. age. 
However, it is still possible that at least some of the reworked W-G gully artefacts, 
which were not refitted to VBLB artefacts and which constituted different RMUs as 
were found within the VBLB lithic assemblage, had a younger (Middle) Weichselian 
age. We will discuss these issues in the context of the VBLB locus in chapter 5. 
 
 
3.2.3.4. The TL-R, TL-GF & TL-W Loci 
 
The artefacts of the TL-R locus (Fig. 3.1. & 3.2. TL-R locus; Fig. 2.3. TL-R unit (35): 
92-102 m North - elevation 68-71 m - N of artefacts = 57 / N of tools = 1), the TL-GF 
locus (Fig. 3.1. & 3.2. TL-GF locus; Fig. 2.3. TL-GF unit (35): 72-78 m North - 
elevation 69-70 m - N of artefacts = 27 / N of tools = 3) and the TL-W locus (Fig. 3.1. 
& 3.2. TL-W locus; Fig. 2.3. TL-W unit (35): 20-35 m North - elevation 65.25-67.25 m 
- N of artefacts = 29 / N of tools = 0) at Veldwezelt-Hezerwater were excavated in a 
primary archaeological context. Indeed the TL-B is a lithostratigraphical unit, which is 
characterised by soil formation. The TL-R, TL-GF and TL-W loci were systematically 
excavated. The results of these excavations can be found in chapter 6. 
 
 
3.2.3.5. The ML Locus 
 
The ML locus (Fig. 3.1. ML locus: excavated over 10 m² - N of artefacts = 23 / N of 
tools = 1) at Veldwezelt-Hezerwater was found in a secondary context (gully-fill). The 
ML unit represents a period of time in which vertical erosion was again very active. The 
basis of the ML gully was filled in with gravel-rich loamy layers. Later followed the 
deposition of the typical brown ML loam. After renewed erosion by concentrated 
runoff, the ML gully was filled in with a yearly succession of thin mudflows of thawing 
soil materials (Personal Communication: F. Gullentops). The deposition of the gully-fill 
can have taken only a few hundred years. A snow-rich environment was probably 
present. The grey colour of the silt was probably the result of new loess deposition 
(Gullentops & Meijs 2002). Within the ML unit 23 artefacts were recovered. There 
were thirteen chips (< 1 cm) and eight flakes (>1 & < 3 cm), which could not be 
attributed to any particular core reduction strategy. There was one larger flake present, 
which measured 5 cm and could be interpreted as a Levallois flake (Fig. 3.12.1), 
because it had a facetted butt and a clear centripetal surface morphology. Finally, one 
facetted massive bi-convex side-scraper (Fig. 3.12.2.), which measured 12 cm, was also 
found. These ML artefacts were not found in situ, because they were situated in gravel-
rich deposits. The ML artefacts were probably eroded out of the TLB unit (35). 
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Fig. 3.12. ML locus: 1. Levallois flake, 2. bi-convex side-scraper (Scale 1:1) 
 
 
3.2.3.6. The WFL Locus 
 
The artefacts of the WFL locus (Fig. 3.1. & 3.2. WFL locus; Fig. 2.3. WFL unit (37): 
20-47 m North - elevation 66.15-69.90 m - N of artefacts = 133 / N of tools = 3) were 
systematically excavated in a primary archaeological context (lithostratigraphical unit 
with soil formation). The results can be found in chapter 6. 
 
 
3.2.3.7. The MLMB Locus 
 
The MLMB locus (Fig. 3.1. MLMB locus: excavated over 4 m² - N of artefacts = 1 / N 
of tools = 1) was found in a primary context. Indeed, the MLMB unit was characterised 
by a stable landscape with incipient soil formation (Personal Communication: F. 
Gullentops). Within the MLMB unit, only a convex-concave convergent scraper (Fig. 
3.13.) was found. While the tool was being manufactured a piece broke off, probably as 
a result of “frost-wedging” along a hidden crack (“pothole”). To smooth away this 
fracture, the ventral side has been retouched. This tool was probably not found in situ. 
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Fig. 3.13. MLMB locus: convex-concave convergent scraper 
 
 
3.2.3.8. The PL Locus 
 
The artefacts of the PL locus (Fig. 3.1. & 3.2. PL locus: excavated over 100 m²; Fig. 
2.3. PL unit (43): 5-145 m North - elevation 68.75-71.45 m - N of artefacts = 59 / N of 
tools = 5) were collected in a secondary context. The PL unit is the lower component of 
the so-called “Kesselt Suite” (Gullentops & Meijs 2002), which has been discussed 
earlier. Indeed, the PL unit (43) represents the lower part of the “Kesselt Suite”, whereas 
the THB unit (44) represents the upper part of the “Kesselt Suite”. The PL unit 
(thickness = 30-95 cm) at Veldwezelt-Hezerwater represents the reworked deposits of 
older loess and soils and constitutes a so-called “deflation lag”, within which the larger 
particles (gravels & artefacts) remained after the removal of the finer deflated material. 
Within the PL unit, 59 reworked, heavily wind glossed and sometimes “patinated” 
artefacts have been found. The PL lithic assemblage includes one hammer-stone, two 
opportunistic cores (5.3 & 7 cm) with virtually no preparation and one bipolar blade 
core (4 cm) with two opposing striking platforms (Fig. 3.14.1.). The assemblage further 
included seven chips (< 1 cm), together with five partially cortical flakes (10 to 90% of 
the exterior surface is cortex), thirteen small flakes (> 1 & < 3 cm) and twenty-three 
larger flakes (> 3 & < 7 cm). One blade (2.5 cm) with one central ridge, one blade (3 
cm) with two parallel arises and five tools completed the assemblage. 
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Fig. 3.14. PL locus: 1. bipolar blade core, 2. retouched piece, 3. retouched piece, 4. bifacial 
scraper, 5. retouched piece, 6. tip of a biface (Scale 1:1) 
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Several tools have been found within the PL unit. One tool showed inverse retouch, 
which culminated in a subtle notch (Fig. 3.14.2.). Two elongated pieces with 
discontinuous retouch were also present within the PL toolkit (Fig. 3.14.3. & 3.14.5.). 
One broken bifacially retouched scraper, which has also been affected by frost, has been 
found as well (Fig. 3.14.4.). Finally, the tip of a broken biface was also present within 
the PL toolkit (Fig. 3.14.6.). Most artefacts and tools of the PL assemblage were made 
of “Lanaye flint”. However, almost every artefact within the assemblage represented its 
own Raw Material Unit (RMU). The PL artefacts are part of a “deflation lag” that came 
into existence during a major cold stage during an early phase of the Late Weichselian. 
The PL artefacts potentially possess a Weichselian, a Last Interglacial s.l. or even a 
Saalian age. These artefacts were thus certainly not in situ. Notwithstanding this, all 
artefacts and tools could be interpreted as “Middle” Palaeolithic pieces. 
 
 
3.2.4. Holocene Loci 
 
3.2.4.1. The OCOL Locus 
 
The OCOL locus (Fig. 3.1. OCOL locus: excavated over 10 m² - N of lithic artefacts = 8 
/ N of tools = 1) was found in a secondary context (gully). Indeed, the OCOL artefacts 
were collected in the lower fill of the Holocene Hezerwater gully, which was situated in 
the eastern part of the loam quarry (Fig. 3.1.). The OCOL archaeological assemblage 
includes nine lithic artefacts. The lithic artefacts were all made of “Lanaye flint”. There 
were 7 flakes (> 1 & < 6 cm) present. However, one blade (5 cm) and one single convex 
side-scraper (4 cm) were also present in the OCOL lithic assemblage. Within the OCOL 
assemblage, there were also seven fragments of potsherds present. The preservation and 
the quality of the potsherds was very poor and they did not show characteristic features. 
They may belong to the Neolithic or to the Iron Age. These potsherds were the oldest 
evidence of pottery, which was found at Veldwezelt-Hezerwater. 
 
 
3.2.4.2. The BCOL Locus 
 
The BCOL locus (Fig. 3.1. BCOL locus: excavated over 10 m² - N of lithic artefacts = 4 
/ N of tools = 1) was also found in a secondary context (gully-fill). The BCOL unit 
represents the younger fill of the same Holocene Hezerwater gully. In this younger 
gully-fill, two gravel lines were discovered. In the lower one, four lithic artefacts were 
found and no potsherds, while in the upper one, eleven potsherds were found and no 
lithic artefacts. Within the BCOL assemblage, there were three blades (> 2 & < 4 cm) 
and one end-scraper with a retouched edge (5 cm) present. The artefacts were all made 
of “Lanaye flint”. These lithic artefacts were the last evidence of core and tool reduction 
employed at Veldwezelt-Hezerwater. The eleven potsherds, which were found in the 
upper gravel line, were well preserved and of excellent quality. Most of these potsherds, 
which were often glazed, were probably produced during the Middle Ages or even later. 
 
 
3.3. Conclusion 
 
Although most archaeological assemblages, which were discussed here did not 
represent in situ sites, there are already clear indications to support the hypothesis that 
Middle Palaeolithic humans were present at Veldwezelt-Hezerwater at different times 
during the late Middle and Late Pleistocene (Table 3.1.). In the next chapters, we will 
discuss the primary context loci, which were excavated at Veldwezelt-Hezerwater. 
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Table 3.1. Overview of the Archaeological Loci at Veldwezelt-Hezerwater 
 
-------------------------------------------------------------------------------------------------------------------------------------------------- 
 
1. LITHICS 
 
 
Geological Units   N of Artefacts N of Tools  Geological Context 
 
 
Holocene Soilcomplex 
 
BCOL               4         1  secondary (gully-fill) 
 
OCOL              8         1  secondary (gully-fill) 
 
 
Weichselian s.s. Loess-soil Sequence 
 
PL             59         5  secondary (deflation horizon) 
 
W-G           110         5  secondary (gully-fill) 
 
MLOB-MLMB              1         1  primary (soil formation) 
 
ML             23         1  secondary (gully-fill) 
 
WFL           133         3  primary (soil formation) 
 
TL-W             29         0  primary (soil formation) 
 
TL-GF            27         3  primary (soil formation) 
 
TL-R             57         1  primary (soil formation) 
 
MRW             21         0  secondary (sheetwash) 
 
GBL               5         0  secondary (solifluction) 
 
 
Last Interglacial s.l. Soilcomplex 
 
MB             23         0  secondary (gully-fill) 
 
BHB             15         0  secondary (solifluction) 
 
VBLB-S            75         0  primary (soil formation) 
 
VBLB           350         4  primary (soil formation) 
 
 
Saalian Loess-soil Sequence 
 
GSL             17         0  secondary (gully-fill) 
 
VLB           687         2  primary (soil formation) 
 
VLL           795          5  primary (soil formation) 
 
GRA1             39         0  secondary (gravel-bed) 
 
ZNB               4         1  primary (soil formation) 
 
GRA0               5         0  secondary (gravel-bed) 
 
TDA               5         1  secondary (debris avalanche) 
 
BDA             15         1  secondary (debris avalanche) 
 
-------------------------------------------------------------------------------------------------------------------------------------------------- 
TOTAL       2,507      35 
-------------------------------------------------------------------------------------------------------------------------------------------------- 
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-------------------------------------------------------------------------------------------------------------------------------------------------- 
 
2. MAMMALIAN BONES 
 
 
Geological Units    N of Bones  Geological Context 
 
 
Middle Weichselian Loess-soil Sequence 
 
ML-Bone             5   primary (soil formation) 
 
WFL-Bone        515   primary (soil formation) 
 
Lower-WFL-Bone         21   primary (soil formation) 
 
TL-W-Bone          37   primary (soil formation) 
 
TL-GF-Bone          11   primary (soil formation) 
 
TL-R-Bone          24   primary (soil formation) 
 
-------------------------------------------------------------------------------------------------------------------------------------------------- 
TOTAL        613 
-------------------------------------------------------------------------------------------------------------------------------------------------- 
 
 
3. CHARCOAL 
 
 
Geological Units              N of Charcoal Pieces  Geological Context 
 
 
Last Interglacial s.l. Soilcomplex 
 
VBLB-Charcoal           85   primary (soil formation) 
 
 
Saalian Loess-soil Sequence 
 
VLB-Charcoal         750   primary (soil formation) 
 
-------------------------------------------------------------------------------------------------------------------------------------------------- 
TOTAL         835 
-------------------------------------------------------------------------------------------------------------------------------------------------- 
 
 
This overview (Table 3.1.) shows that most, if not all, Middle Palaeolithic artefacts, 
which were found in “primary” contexts at Veldwezelt-Hezerwater, were excavated 
within lithostratigraphical units, which were characterised by soil formation (ZNB unit, 
VLL unit, VLB unit, VBLB unit, VBLB-S unit, TL-R unit, TL-GF unit, TL-W unit, 
WFL unit & MLMB unit). All mammalian bones in “primary” contexts (TL-R unit, TL-
GF unit, TL-W unit, Lower WFL unit, WFL unit & ML unit) were also found within 
lithostratigraphical units with pedogenesis. The same is true for the charcoal pieces, 
which only have been found within the VLB unit and the VBLB unit. The fact of the 
matter is that all the archaeological assemblages, which were found in “primary” 
contexts, seem to relate to (important) periods of soil formation. Only those 
lithostratigraphical units, containing archaeological materials, which were found in 
“primary” contexts, were further excavated after they had been discovered. In the next 
chapters, we will also try to determine whether or not these “primary” context 
archaeological remains were effectively archaeologically “in situ” or not and what 
exactly they can teach us about the Middle Palaeolithic occupation at Veldwezelt-
Hezerwater. Figure 3.15 gives an overview of the locations of the excavated loci. Most 
of the archaeological loci at Veldwezelt-Hezerwater were situated on the left bank of 
the Hezerwater brook, thus in the western part of the loam quarry. Only there, the 
archaeological loci were protected from the erosion of the Hezerwater brook. 
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Fig. 3.15. The Excavated Archaeological Loci at Veldwezelt-Hezerwater 
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