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4. DISCUSSION OF THE VLL AND VLB LOCI 
 
4.1. The VLL Locus at Veldwezelt-Hezerwater 
 
4.1.1. Geomorphological Setting, Stratigraphy and Pedology 
 
The artefacts of the VLL locus (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 = 5) were 
found in a lithostratigraphical unit, which was characterised by soil formation. In Fig. 
2.3., 3.8. and 4.1., the section of a secondary, relatively wide (20 m) buried “spring-
amphitheatre” (Personal Communication: F. Gullentops) of the Hezerwater brook can 
be seen underneath the obliterating Bt-horizon of the “Eemian s.s. soil” (PGB: 20). This 
initial “amphitheatre” underwent relatively strong lateral erosion due to overland flow, 
which resulted in the development of a convex denudated northern slope on the left 
bank and a convex denudated southern slope on the right bank. These convex slopes 
were formed because the initial substrate was highly erodible (loess without vegetation 
cover), while no material was supplied from above. Later, concave accumulation slopes 
were formed in the lower parts. The area of accumulation lengthened the slopes into the 
area of the “valley floor”, thus altering the lower parts of the slopes. The convex 
denudation slopes only developed in the upper parts. Finally, a northern and a southern 
convex-concave slope was formed, due to fluvial aggradation. Indeed, the aggrading 
brook, which was active intermittently in this “amphitheatre” of the Hezerwater, could 
not remove all the material that arrived. This resulted in concave accumulation slopes. 
The brook was inactive in terms of downcutting, because erosion occurred only near the 
spring itself, which was probably situated 20 to 30 m to the West (Personal 
Communication: F. Gullentops). However, the brook was capable of lateral shifting its 
bed within the side-valley. The youngest brook bed is situated near the left bank and 
runs towards the Northeast. The VLL unit (17), within which the artefacts of the VLL 
locus were found, was embedded within the “SRB-VLL-VLB Soilcomplex” (Fig. 2.3., 
3.8. & 4.1.). This complex soil was formed within different parent materials; firstly, a 
loess body within which an interstadial Bt-horizon developed (SRB: 16), secondly, a 
colluviated loamy layer (VLL: 17) and finally a colluviated humic loamy layer (VLB: 
18). These initial sediment layers each were affected by (polycyclic) pedogenesis. The 
VLL and VLB soils seem to be secondary “Pseudogley” soils with a complex profile, 
which were formed at the top of an older deep palaeosoil (SRB), rich in iron (fragipan). 
 
The VLL lithic assemblage was excavated in a geologically sealed context and 
represents a body of colluviated loam, which underwent interstadial pedogenesis (Table 
4.1.). There is no important gravel component present within the VLL unit, although a 
few gravels sometimes do occur. The maximal diameter of this gravel rarely exceeds 
0.5 cm. No krotowinas [infilled animal burrows] were found within the VLL unit. It 
seems that in general biological activity was not a very important process within the 
VLL unit. Indeed, this spot must always have been relatively wet and most traces of 
biological activity were obliterated by later soil formation. It seems that the soil 
formation processes continuously went on, while regularly new colluvial sediments 
were deposited on top of the VLL soil. The latter process is called “colluvial”, 
“cumulative”, “synsedimentary” or “syndepositional” pedogenesis (e.g., Bailly et al. 
2000; Muhs & Bettis 2000). This sort of soil especially develops on valley floors and 
near slopefoots. Soil climate under which these palaeosoils developed was always 
relatively cool, with steppe vegetation. The observed presence of “synsedimentary” 
pedogenesis is probably the most important reason why the VLL artefacts at 
Veldwezelt-Hezerwater were found within in the VLL horizon and not on top of it. 
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Fig. 4.1. Veldwezelt-Hezerwater (Main West Profile - measuring-staff = 3 m): 1. Overview 
of the section at the “spring-amphitheatre”; 2. Detail visualises the units within the 
southern slope (the pink ribbon materialises the contact between the VLL & the VLB unit) 

 92



MIDDLE PALAEOLITHIC VELDWEZELT- HEZERWATER 
_____________________________________________________________________________ 

 

 
 
Table 4.1. The Geological Matrix at the VLL Locus at Veldwezelt-Hezerwater 
 
  -------------------------------------------------------------------------------------------- 

Unit:      VLL 
  -------------------------------------------------------------------------------------------- 
 

Geologically Sealed Context    yes 
 

Superposition of Separate Lithic Assemblages  yes 
 

Low or High Energy Environment   low 
 

Stratum: Horizontal (h) / Dipping (d)   h & d 
 

Substratum: Loess    no 
  Colluviated Loam   yes 

 
Palaeosoil Present     yes 

 
Pedogenesis     weak 

 
Climate during Pedogenesis: Interstadial  yes 

Interglacial  no 
 

Stream Action     no 
 

Important Gravel Component    no 
 

Mean Gravel Size (in cm)    0.5 
 

Graviturbation     yes 
 

Bioturbation     yes 
 

Scavenging Carnivores    ? 
 

Krotowinas     no 
 

Tree Falls      no 
 

Repeated Freezing and Thawing    no 
 

(Former) Ice Wedges      no 
 

Desiccation Cracks     no 
 

Patterned Ground (polygons)    no 
 

Cryoturbation     no 
 

Solifluction     no 
 

Sedimentation Rate:  Slope Position   low 
Valley Position   moderate 

 
Mean Thickness of the Soil Horizon (in cm):  Slope Position 5 

 Valley Position 30 
 

Horizontal Artefacts Displacement   low 
 

Vertical Artefact Displacement    low 
 

Vertical Artefact Distribution (in cm):  Slope Position 5 
     Valley Position 30 
 
Truncated Soil Horizon    no 

 
Synsedimentary Pedogenesis    yes 

 
Degree of Post-depositional Distortion   low 
 
-------------------------------------------------------------------------------------------- 
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In order to establish the “original” geomorphology of the VLL unit (Fig. 2.3. & 3.8. 
VLL: 17), a GIS based surface mapping system (Surfer Win 32 - Version 6.04) was 
used. Points at the top of the VLL lithostratigraphic unit have been recorded by Total 
Station Theodolite as the different areas were excavated. In a 2.0 m spaced grid, the 
interfaces were recorded in the sections of these squares. In this case, the points were 
entered into the surface mapping system as a series of points. The surface (Fig. 4.2.), 
which was obtained, provides a model of the shape of the past land surface. At different 
times, small water channels were active within the central area of the “amphitheatre”. 
This means that parts of the underlying gravel, which included many flint nodules (Fig. 
2.3. & 3.8. GRA1: 13.) were regularly exposed. Some VLL s.l. artefacts, which were 
found in the central part of the “amphitheatre”, were in contact with the underlying 
gravel. Many of these artefacts were found in a vertical position. These “central” VLL 
s.l. artefacts, which made contact with the underlying gravels, have been labelled 
“GRA2B artefacts”. At certain times, the VLL unit in the centre of the “spring-
amphitheatre” must have been nothing more than just “wet mud” within which artefacts 
could easily sink (GRA2B artefacts). On the other hand, erosion (i.e., raindrop impact) 
and rainwash (i.e., combined splash and flow) resulted in the formation of colluvial 
deposits at the bottom of the VLL “amphitheatre”. At the VLL locus, we are dealing 
with a concave topography (Fig. 4.2.). The VLL s.s. artefacts were excavated on the two 
slopes with clear soil formation, whereas the GRA2B artefacts were found in the centre 
of the “amphitheatre” where a body of sediment with strong gley phenomena (= 
“reduced VLL” = OVL) was present. Nevertheless, the VLL and the “reduced VLL” 
were formed contemporaneously and seem to represent a toposequence of soils found 
successively along a hillslope [catena]. The “VLL catena” developed during a period, 
within which both erosion and deposition of sediments (“landscape instability”) and soil 
formation (“landscape stability”) occurred at the same time. The process of 
“synsedimentary” (e.g., Bailly et al. 2000) seems to be the main agent, which was 
responsible for the burial of the VLL s.l. artefacts. As a consequence, artefacts, which 
were found at different “levels” within the VLL unit, are more likely to indicate 
separate occupation phases, rather than vertical post-depositional disturbance. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 4.2. VLL locus: “amphitheatre” dipping towards the Northeast - 3D surface measured 
from the site datum: 100 m East (X Data) - 100 m North (Y Data) - 20 m Elevation (Z Data) 
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4.1.2. Core Reduction at the VLL Locus 
 
4.1.2.1. Introduction 
 
The VLL lithic assemblage includes 795 artefacts (Table 4.2. & Fig. 4.3.). Overall, the 
VLL lithic assemblage contains 16 cores, 277 flakes (> 1 cm), 33 blades and blade-like 
flakes, 25 primary decortication flakes (over 90% cortex), 160 partially cortical flakes 
(10-90% cortex), 251 chips (< 1 cm), 9 hammer-stones and 9 tools s.s. At the VLL 
locus, flint is virtually the only rock type that was used to produce lithic artefacts. The 
term “raw material” is used here to designate all potentially flakable material as it exists 
in its natural state. At the VLL locus, the lithic raw materials were relatively small 
(usually < 10 cm) and subsequently the core reduction chains were relatively short 
either. The VLL core forms provide the first “reading” on variation in the lithic 
reduction chains within the lithic assemblage. The VLL cores without refits (68%) will 
necessarily be classified according to the final technological features, which have been 
preserved on the discarded core. Notwithstanding the fact that the initial flint nodules 
were usually relatively small (usually < 10 cm), which resulted in relatively short core 
reduction chains, the VLL lithic assemblage, which was excavated at Veldwezelt-
Hezerwater, contains an interesting diversity of core forms (Table 4.2.). Indeed, one 
might expect that the use of small flint nodules would have limited the diversity of the 
core forms, however, this does not seem to be the case. Nevertheless, these small raw 
material nodules provided little opportunity for preliminary shaping of cores. So, natural 
ridges on the surface of the initial flint nodule were very often used to launch the core 
reduction sequence. Very often, the abandoned cores at the VLL locus were indicative 
of the way the cores were worked throughout most of their short use lives. 
 
The variation in core reduction strategies at the VLL locus at Veldwezelt-Hezerwater 
can be classified in terms of two broad “trends” characterised respectively by the 
presence of “parallel” and “opportunistic” cores, with single, opposed and multiple 
platforms (Table 4.2.). “Parallel/prismatic” core reduction (e.g., Tixier et al. 1980; Bietti 
et al. 1991; Révillion & Tuffreau 1994; Révillion 1995) is clearly present at the VLL 
locus. The usage of this core reduction strategy resulted in blanks that were removed 
“parallel” to the long axis of a core from one striking platform or from two opposed 
striking platforms located at both ends of the core (Table 4.2.). Still, “parallel/prismatic” 
core reduction was not the only core reduction strategy that was present at the VLL 
locus at Veldwezelt-Hezerwater. Several cores excavated at the VLL locus did not 
appear to represent identifiable reduction chains with distinctive products. 
Consequently, they were labelled “opportunistic” cores. One of the most characteristic 
features of the VLL locus at Veldwezelt-Hezerwater concerns the complete absence of 
the centripetal cores, which also include the Levallois cores. 
 
The chosen core reduction strategy afforded the Middle Palaeolithic flint knappers at the 
VLL locus at Veldwezelt-Hezerwater a great deal of control over the functional 
characteristics of the resulting blanks. Indeed, the shapes of the blanks, the lengths and 
the quantity and location of cortex are all intimately connected with how the cores were 
prepared. At the VLL locus, there is an obvious trade-off between the number of tool 
blanks produced and their sizes, which means that a core will yield either more small 
flakes or fewer large ones. The “small” cores, which were excavated at the VLL locus, 
seem to have dropped out of use for a variety of reasons with little or no reworking at 
the end. As a result, the forms of the abandoned cores are more or less indicative of the 
way they were worked throughout most of their relatively short use lives. It seems that 
at the VLL locus at Veldwezelt-Hezerwater, the Middle Palaeolithic flint knappers 
almost never changed from one core reduction strategy into another. 
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Table 4.2. Artefact Inventory and Artefact Frequencies (N) at the VLL Locus 
 
 
  ----------------------------------------------------------------------------------------- 

Unit:      VLL 
  ----------------------------------------------------------------------------------------- 
 
  A. Cores 
 

“Centripetal” Cores               0 
 

 “Levallois” Cores        0 
 

“Parallel” Cores             7 
 

“Opportunistic” Cores               9 
 
  Total Cores        16 
 
  ----------------------------------------------------------------------------------------- 
 
  B. Artefacts 
 
  Total Cores        16 
 

Primary Decortication Flakes (over 90% cortex)     25 
 

Partially Cortical Flakes (10 to 90% cortex)     160 
 

Flakes       277 
 

Blades         30 
 
  Crested Blades          3 
 

Points                0 
 

“Levallois” Flakes          0 
 

“Levallois” Blades          0 
 

“Levallois” Points          0 
 

Tools s.s.               9 
 

Hammer-stones          9 
 
  Chips (< 1 cm)      251 
 
  Debris         15 
 
  Total Artefacts      795 
 
  ----------------------------------------------------------------------------------------- 
 
  C. Artefact Sizes 
 

Artefacts > 10 cm          1 
Artefacts > 9 cm & < 10 cm         1 
Artefacts > 8 cm & < 9 cm         3 
Artefacts > 7 cm & < 8 cm         2 
Artefacts > 6 cm & < 7 cm         7 
Artefacts > 5 cm & < 6 cm       20 
Artefacts > 4 cm & < 5 cm       70 
Artefacts > 3 cm & < 4 cm     101 
Artefacts > 2 cm & < 3 cm     124 
Artefacts > 1 cm & < 2 cm     215 
Chips      < 1 cm      251 
 

  ----------------------------------------------------------------------------------------- 
Total Artefacts      795 

  ----------------------------------------------------------------------------------------- 
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Fig. 4.3. Artefact sizes at the VLL locus (X-axis: artefacts size classes; Y-axis: number of 
artefacts within a size class) 
 
 
4.1.2.2. Description of the Parallel Cores at the VLL Locus 
 
• Core 1 - VH01 VLL 6012 (Fig. 4.4.) 
 
1. Raw material type:   Lanaye Flint (origin: local) 
2. Quality of the raw material: good (fine-grained) 
3. Size of the original flint nodule: unknown 
4. Refit state:   no refits 
5. Raw Material Unit (RMU): one core; four flakes; one blade 
6. Number of striking platforms: one 
7. Treatment of the platform(s): plain 
8. Core type:    pyramidal 
9. Direction of core reduction: unipolar 
10. Rotation of the core:  semi-rotating 
11. Size of the discarded core: 6.5 x 4.6 x 6.1 cm (maximum dimensions) 
12. Final stage of the core:  exhausted 
13. Productivity:   series of blades 
14. Quality of knapping:  successful laminar production 

 97



MIDDLE PALAEOLITHIC VELDWEZELT- HEZERWATER 
_____________________________________________________________________________ 

 

 
 
15. Core reduction sequence: The initial steps of the core reduction sequence, 

including the entire decortication phase, could not 
be reconstructed. The present shape of the core 
only illustrates the plain reduction phase of the 
core, which seems to have been organised from a 
single striking platform. The striking platform was 
probably prepared by the removal of a single 
cortical flake. The laminar core reduction 
sequence was probably launched along the longest 
natural ridge of the initial flint nodule. The 
production of this “hypothetical” initial “ridge-
blade” initiated the first generation of blades. 
Later, the striking platform of the core was 
rejuvenated. Then, a second generation of blades 
must have been produced. We know this because a 
blade, which belonged to the same RMU has also 
been found. This blade (Fig. 4.20.22.) was longer 
than the final core and could not be refitted. As a 
consequence, there must have existed an earlier 
series of blade removals. Only one face of this 
core has been systematically exploited. This 
reduction face met at a sharp angle with the 
striking platform. The direction of the reduction of 
this pyramidal core was unipolar. 

 
 
 
 
 
 
 
 
 
 
Fig. 4.4. VLL locus - Core 1: unipolar, pyramidal core (Scale 1:1) 
 
 
• Core 2 - Refit Set GRA(2B) 2 - VH02 GRA 6189 (Fig. 4.5.) 
 
1. Raw material type:   Rullen Flint (origin: local) 
2. Quality of the raw material: good (fine-grained) 
3. Size of the original flint nodule: unknown 
4. Refit state:   three refits (core included) 
5. Raw Material Unit (RMU): one core; four flakes; three blades 
6. Number of striking platforms: one 
7. Treatment of the platform(s): cortical + faceted 
8. Core type:    parallel 
9. Direction of core reduction: unipolar 
10. Rotation of the core:  not rotating 
11. Size of the discarded core: 10 x 5.5 x 5.5 cm (maximum dimensions) 
12. Final stage of the core:  not exhausted 
13. Productivity:   series of blade-like flakes 
14. Quality of knapping:  laminar production 

 98



MIDDLE PALAEOLITHIC VELDWEZELT- HEZERWATER 
_____________________________________________________________________________ 

 

 
 
15. Core reduction sequence:  Core 2 is a parallel core refit, which is built up of 

a total of 3 pieces. One partially cortical element 
and a blade-like flake were refitted to the core. 
The blade-like flake has been retouched into a tool 
(Fig. 4.21.4.). Again, the initial steps of the core 
reduction sequence could not be reconstructed. 
The present shape of the core only illustrates the 
final reduction phase of the core, which seems to 
have been organised from a single striking 
platform. The striking platform was prepared at 
one end of an elongated flint nodule by removing 
several partially cortical flakes. The resulting 
faceted oblique face was used as a striking 
platform for the production of cortical blade-like 
flakes. There was probably little or no prior 
preparation of the face of detachment. The laminar 
core reduction sequence was probably launched 
along the longest natural ridge of the initial flint 
nodule. The absence of a crested blade may 
indicate that no attempt was made to maximise the 
elongation of the blade-like flakes. The blanks 
detached from the parallel core would have 
retained a strip of cortex at one end and along one 
margin. The premature hinging off of blade-like 
flakes was attested as the abandoned core 
preserved a series of “steps” along the face of 
detachment. These distal steps were never 
removed. This core also bears evidence for 
platform renewal, in the form of negative scars of 
small, flat flake removals from the striking 
platform by blows directed at an edge lateral to the 
face of detachment. Unlike “platform tablets”, 
these platform renewal flakes did not carry away 
the entire platform. It is quite remarkable that the 
surface that was used as a striking platform was 
already affected by frost (pothole) prior to the core 
reduction. Indeed, the initial flint nodule was 
probably locally found in the gravel-bed of the 
spring-amphitheatre. 

 
 
 
Fig. 4.5. VLL locus - Core 2: unipolar, parallel core (Scale 1:1) 
 
 
• Core 3 - Refit Set VLL 3 - VH98 1079 (Fig. 4.6.) 
 
1. Raw material type:   Lanaye Flint (origin: local) 
2. Quality of the raw material: very poor (coarse-grained) 
3. Size of the original flint nodule: unknown 
4. Refit state:   three refits (core included) 
5. Raw Material Unit (RMU): one core; one flake; one crested blade 
6. Number of striking platforms: one 
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7. Treatment of the platform(s): cortical + faceted 
8. Core type:    parallel 
9. Direction of core reduction: unipolar 
10. Rotation of the core:  not rotating 
11. Size of the discarded core: 9 x 5.5 x 3 cm (maximum dimensions) 
12. Final stage of the core:  exhausted 
13. Productivity:   one blade-like flake 
14. Quality of knapping:  simple laminar production 
15. Core reduction sequence:  Core 3 is built up of a total of 3 pieces. One flake 
and a crested blade-like flake were refitted to the core. The initial flint nodule was of 
very poor quality, probably with hidden frost cracks. Nevertheless, this very crude piece 
of lithic raw material has been used in a core reduction sequence. We think that the 
initial flint nodule had been affected by frost prior to the reduction process. However, 
the potholes were probably a “result” of the reduction process. In other words, the blows 
given to the core probably broke it up in many pieces. The core reduction operation 
began with the preparation of a crude crested blade-like flake. One of the natural long 
ridges on the flint nodule surface was prepared by bifacial flaking. Then, the preparation 
of a platform at one end of the elongated flint nodule started. With two blows, an 
oblique face was created, which was used as a striking platform for striking off the 
crested blade-like flake. But, before it was struck off, the lower part of the core itself 
was removed, after one cortical flake had been struck off. Then the crested blade-like 
flake was finally produced. The recovered crested blade-like flake is thick and blunt at 
both lateral edges. This made the piece virtually unsuitable for any practical use. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 4.6. VLL locus - Core 3: parallel core (Scale 1:1) 
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• Core 4 - Refit Set VLL 4 - VH01 5781 (Fig. 4.7.1.) 
 
1. Raw material type:   Lanaye Flint (origin: local) 
2. Quality of the raw material: good (fine-grained) 
3. Size of the original flint nodule: unknown 
4. Refit state:   three refits (core included) 
5. Raw Material Unit (RMU): one core; two blade-like flakes 
6. Number of striking platforms: two 
7. Treatment of the platform(s): faceted 
8. Core type:    parallel/prismatic 
9. Direction of core reduction: bipolar 
10. Rotation of the core:  semi-rotating 
11. Size of the discarded core: 7 x 4 x 3.5 cm (maximum dimensions) 
12. Final stage of the core:  exhausted 
13. Productivity:   series of (partially) cortical blades 
14. Quality of knapping:  laminar production 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 4.7. 1. VLL locus - Core 4: bipolar, parallel/prismatic core (Scale 1:1) 
              2. VLL locus - Core 5: bipolar, parallel/prismatic core (Scale 1:1) 
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15. Core reduction sequence:  Core 4 comprises 3 refitted pieces. The initial flint 
nodule was a cylindrical, elongated volume of stone. The core reduction process started 
with the preparation of two opposed, faceted striking platforms at either end of the flint 
nodule. The largest of these two striking platforms was then used to launch the core 
reduction sequence. Indeed, two or even more cortical flakes were struck off from the 
first striking platform. The core was turned and then two cortical blade-like flakes and 
one partially cortical blade-like flake were struck from the opposed, smaller striking 
platform. Then, the core was turned again and the “desired” cortical blade was struck 
off from the initial, larger striking platform. This cortical blade seems to be the 
“desired” product and was probably exported. There thus seems to have been not a great 
deal of prior preparation of the face of detachment. No extensive decortication phase 
seems to be present. It is interesting to note that the crested blade preparation technique 
was not employed in the course of this reduction sequence. However, premature hinging 
off of the “desired” blade was attested as the abandoned specimen preserved a clear step 
fracture along the face of detachment. This distal step was never removed by lateral 
retouch. The possible response to the development of this hinge fracture on the bipolar 
parallel/prismatic core may have been the removal of the second striking platform with 
several strong perpendicular blows, thus creating a renewed clearly faceted platform. 
Indeed, the evidence for platform renewal points to the removal of several small flakes. 
Unlike “platform tablets”, these platform renewal flakes did not carry away the entire 
platform. This may be an effect of raw material size, as completely eliminating the 
platform would have quickly rendered the core too short for use. However, after the 
rejuvenation of the striking platform, the core was abandoned without trying to strike 
off another blade. The core reduction direction changed at least six times. The opposed 
striking platforms were worked three times and two series of cortical blades were 
removed. Finally, only one “desired” cortical blade was struck off. 
 
 
• Core 5 - VH01 VLL 5197 (Fig. 4.7.2.) 
 
1. Raw material type:   Lanaye Flint (origin: local) 
2. Quality of the raw material: good (fine-grained) 
3. Size of the original flint nodule: unknown 
4. Refit state:   no refits 
5. Raw Material Unit (RMU): one core; one blade; one flake 
6. Number of striking platforms: two 
7. Treatment of the platform(s): faceted 
8. Core type:    parallel/prismatic 
9. Direction of core reduction: bipolar 
10. Rotation of the core:  semi-rotating 
11. Size of the discarded core: 4.5 x 2.5 x 2.5 cm (maximum dimensions) 
12. Final stage of the core:  exhausted 
13. Productivity:   series of blades 
14. Quality of knapping:  laminar production 
15. Core reduction sequence:  Core 5 was made on an initial flint nodule that 
was more or less cylindrical and clearly elongated. The core reduction sequence started 
with the preparation of two opposed, faceted striking platforms at either end of the flint 
nodule. We do not know whether or not there were three or even four series of blade 
reduction. The fact of the matter is that only the two last series of blade reduction were 
preserved on the final core. The largest of the two striking platforms was used to strike 
off at least two blades. Then, the core was turned and at least four blades were removed 
from the other smaller striking platform. There seems to have been not a great deal of 
prior preparation. No extensive decortication phase seems to be present. 
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It would seem that one of the natural ridges of the initial flint nodule was used to launch 
the core reduction sequence. There is also no evidence for platform renewal. However, 
the core reduction direction changed at least four times. One of the most important 
features of this core reduction sequence is the small size of the core and the blades. The 
size of the core is indeed very remarkable. The blades would better be called “bladelets” 
instead of “blades”. We are left wondering what could have been the function of these 
extreme small “bladelets” in a Middle Palaeolithic context. 
 
 
• Core 6 - VH01 VLL 6028 (Fig. 4.8.1.) 
 
1. Raw material type:   Lanaye Flint (origin: local) 
2. Quality of the raw material: poor (fine-grained, but frost cracks present) 
3. Size of the original flint nodule: unknown 
4. Refit state:   no refits 
5. Raw Material Unit (RMU): one core; one blade; two flakes 
6. Number of striking platforms: two 
7. Treatment of the platform(s): cortical + faceted 
8. Core type:    parallel 
9. Direction of core reduction: bipolar 
10. Rotation of the core:  not rotating 
11. Size of the discarded core: 7 x 5.5 x 3 cm (maximum dimensions) 
12. Final stage of the core:  exhausted 
13. Productivity:   series of blade-like flakes 
14. Quality of knapping:  laminar production 
15. Core reduction sequence:  The core reduction sequence began with the 
preparation of two partly cortical and partly faceted platforms at either end of the flint 
nodule (signs of “frost wedging”). Some frost-induced potholes may have been present 
prior to the reduction of the flint nodule, while other potholes may have been the result 
of the blows given to the core. There was little prior preparation of the face of 
detachment. The first blade-like flakes were struck so as to follow the natural ridges on 
the nodule surface. Many of the blanks detached from the parallel core would have 
retained a strip of cortex at the end and along one edge. No attempt seems to have been 
made to rejuvenate the striking platforms. The dominant scheme of sequential removals 
is clearly parallel. 
 
 
• Core 7 - VH01 VLL 5627 (Fig. 4.8.2.) 
 
1. Raw material type:   Lanaye Flint (origin: local) 
2. Quality of the raw material: good (fine-grained) 
3. Size of the original flint nodule: unknown 
4. Refit state:   no refits 
5. Raw Material Unit (RMU): one core; two flakes 
6. Number of striking platforms: two 
7. Treatment of the platform(s): faceted 
8. Core type:    parallel 
9. Direction of core reduction: bipolar 
10. Rotation of the core:  not rotating 
11. Size of the discarded core: 7.5 x 5 x 2 cm (maximum dimensions) 
12. Final stage of the core:  exhausted 
13. Productivity:   series of blade-like flakes 
14. Quality of knapping:  laminar production 
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15. Core reduction sequence:  The core reduction operation began with the 
preparation of two partly cortical and partly faceted platforms at either end of the flint 
nodule. There was little or no prior preparation of the face of detachment. Traces of 
frost action are still visible on the core. The blade-like flakes were probably struck so as 
to follow a natural ridge on the nodule surface. No attempt has been made to rejuvenate 
the striking platforms. The quality of core reduction is quite poor. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 4.8. 1. VLL locus - Core 6: parallel core (Scale 1:1) 
              2. VLL locus - Core 7: parallel core (Scale 1:1) 
 
 
4.1.2.2.3. Description of the Opportunistic Cores at the VLL Locus 
 
• Core 1 - VH99 VLL 3399 (Fig. 4.9.) 
 
1. Raw material type:   Lanaye Flint (origin: local) 
2. Quality of the raw material: good (fine-grained) 
3. Size of the original flint nodule: unknown 
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4. Refit state:   no refits 
5. Raw Material Unit (RMU): one core 
6. Number of striking platforms: two 
7. Treatment of the platform(s): plain 
8. Core type:    opportunistic 
9. Direction of core reduction: bipolar 
10. Rotation of the core:  not rotating 
11. Size of the discarded core: 3 x 2.5 x 1.5 cm (maximum dimensions) 
12. Final stage of the core:  exhausted 
13. Productivity:   flake production 
14. Quality of knapping:  opportunistic 
15. Core reduction sequence:  Core 1 represents an opportunistic core reduction 
sequence. No refits could be found. So, the initial steps of this core reduction sequence, 
including the entire decortication phase, could not be reconstructed. The present shape 
of the core only illustrates the final stages of the reduction phase of the core, which 
seems to have been largely organised from a primary striking platform, although some 
flakes were also struck off from a secondary plain striking platform. The largest striking 
platform was prepared by removing one cortical flake. The core reduction sequence was 
probably launched along a natural ridge of the initial flint nodule. At least four small 
flakes and two larger ones were removed from the primary striking platform. Then the 
core was turned and four smaller flakes were struck off. There seems to be a clear 
bipolar tendency within this core reduction strategy, which is reminiscent of the bipolar 
parallel reduction strategies, which have been discussed earlier. On the other hand, the 
small dimensions of the core are probably the result of full exhaustion. 
 
 
 
 
 
 
 
 
 
 
Fig. 4.9. VLL locus - Core 1: opportunistic core (Scale 1:1) 
 
 
• Core 2 - VH02 GRA 6664 (Fig. 4.10.) 
 
1. Raw material type:   Lanaye Flint (origin: local) 
2. Quality of the raw material: good (fine-grained) 
3. Size of the original flint nodule: unknown 
4. Refit state:   no refits 
5. Raw Material Unit (RMU): one core; three flakes 
6. Number of striking platforms: two 
7. Treatment of the platform(s): faceted 
8. Core type:    opportunistic 
9. Direction of core reduction: bipolar 
10. Rotation of the core:  not rotating 
11. Size of the discarded core: 8 x 4.5 x 4.5 cm (maximum dimensions) 
12. Final stage of the core:  not exhausted 
13. Productivity:   flake production 
14. Quality of knapping:  opportunistic 
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15. Core reduction sequence:  Core 2 represents an opportunistic core reduction 

sequence. No refits could be found. So, the initial 
steps of this core reduction sequence could not be 
reconstructed. It seems that the initial shape of the 
flint nodule could be immediately exploited 
without much prior preparation. The present shape 
of the core only represents the final stages of the 
reduction sequence of the core, which seems to 
have been organised from two faceted striking 
platforms. The largest striking platform was 
prepared by removing one large cortical flake, 
which was followed by further working of the 
striking platform. The core reduction sequence 
was probably launched along a natural ridge of the 
initial flint nodule. At least one larger flake and 
four smaller flakes were struck off from the 
largest striking platform. Then the core was turned 
and two large flakes and at least one smaller flake 
were removed. Again, there seems to be a clear 
bipolar tendency within this flake core reduction 
strategy, which is reminiscent of the bipolar 
parallel reduction strategies, which have been 
discussed earlier. The initial natural elongated 
shape of the flint nodule could be responsible for 
this phenomenon. However, the core reduction 
strategy is clearly oriented toward flake 
production. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 4.10. VLL locus - Core 2: opportunistic core (Scale 1:1) 
 
 
• Core 3 - VH02 GRA 2II (Fig. 4.11.) 
 
1. Raw material type:   Lanaye Flint (origin: local) 
2. Quality of the raw material: good (fine-grained) 
3. Size of the original flint nodule: unknown 
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4. Refit state:   no refits 
5. Raw Material Unit (RMU): one core; two flakes 
6. Number of striking platforms: two 
7. Treatment of the platform(s): faceted 
8. Core type:    opportunistic 
9. Direction of core reduction: multi-directional 
10. Rotation of the core:  not rotating 
11. Size of the discarded core: 6 x 5 x 3.5 cm (maximum dimensions) 
12. Final stage of the core:  exhausted 
13. Productivity:   flake production 
14. Quality of knapping:  opportunistic 
15. Core reduction sequence:  Core 3 seems to be broken into two halves. So, 
this is probably only half a core. The other half has not been found. The core is quite 
cortical and several parts of the surface were patinated (Fig. 4.11. lightly dotted areas). 
This core could be interpreted as an opportunistic core. However, some aspects of the 
preparation of the core are reminiscent of centripetal core reduction. However, the 
striking platform is not continuous. There seem to be two distinct striking platforms, 
which are separated by patinated areas. Even the face of detachment is partly patinated. 
These remaining patinated surfaces were not removed by the flint knappers. Not much 
effort seems to have been invested in the preparation of the surface of detachment. 
Finally, two relatively large flakes and one smaller flake were struck off. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 4.11. VLL locus - Core 3: opportunistic core (Scale 1:1) 
 
 
• Core 4 - VH02 GRA 6322 (Fig. 4.12.) 
 
1. Raw material type:   Lanaye Flint (origin: local) 
2. Quality of the raw material: good (fine-grained) 
3. Size of the original flint nodule: unknown 
4. Refit state:   no refits 
5. Raw Material Unit (RMU): one core; three flakes 
6. Number of striking platforms: three 
7. Treatment of the platform(s): cortical + faceted 
8. Core type:    opportunistic 
9. Direction of core reduction: multi-directional 
10. Rotation of the core:  not rotating 
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11. Size of the discarded core: 6 x 8 x 2.5 cm (maximum dimensions) 
12. Final stage of the core:  exhausted 
13. Productivity:   flake production 
14. Quality of knapping:  opportunistic 
15. Core reduction sequence:  Core 4 represents an opportunistic core reduction 
sequence. No refits were found. The core seems to have been organised from three 
multi-directional, partly cortical and partly faceted striking platforms. The most 
important striking platform was only partly prepared by removing six small cortical 
flakes. At least three flakes were struck off from this striking platform. The fourth 
negative flake scar has the appearance of a pothole, which indicates frost. However, we 
think that when the fourth flake was struck off, the break occurred along a hidden frost 
crack in the core. It is obvious that the initial flint nodule had also been affected by 
frost. Then the core was turned and at least one relatively small flake was removed 
without clear preparation of the striking platform. So, the core was turned again and a 
third plain striking platform was created from which a relatively large flake was struck 
off. The core reduction strategy, which was employed here, is clearly oriented towards 
multi-directional flake production. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 4.12. VLL locus - Core 4: opportunistic core (Scale 1:1) 
 
 
• Core 5 - Refit Set VLL 5 - VH02 6315 (Fig. 4.13.) 
 
1. Raw material type:   Lanaye Flint (origin: local) 
2. Quality of the raw material: relatively good (fine-grained) 
3. Size of the original flint nodule: unknown 
4. Refit state:   20 refits (core included) 
5. Raw Material Unit (RMU): 1 core; 19 refitted flakes chips; 20 flakes; 15 chips 
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Fig. 4.13. VLL locus - Core 5: multi-directional, opportunistic core (Scale 1:1) 
 
 
6. Number of striking platforms: six 
7. Treatment of the platform(s): cortical + faceted 
8. Core type:    opportunistic 
9. Direction of core reduction: multi-directional 
10. Rotation of the core:  not rotating 
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11. Size of the discarded core: 10 x 6 x 6 cm (maximum dimensions) 
12. Final stage of the core:  not exhausted 
13. Productivity:   series of flakes 
14. Quality of knapping:  opportunistic 
15. Core reduction sequence:  Core 5 or Refit Set VLL 5 is built up of a total of 
twenty pieces. There is one core with multiple striking platforms (maximal length: 10 
cm), eighteen refitted flakes and one refitted chip. Twenty other flakes, which belonged 
to the same Raw Material Unit (RMU), have also been found and at least fifteen chips, 
which were also part of the same RMU, were also excavated. The core has one major 
and five “secondary” striking platforms. The initial flint nodule was partly cortical and 
partly patinated. The natural shape of the initial flint nodule and the natural ridges, 
which were present on the surface of the flint nodule, were exploited in a profitable, 
“opportunistic” way. The core reduction sequence began with the preparation of a 
faceted platform at one end of the flint nodule. With at least ten blows, an oblique 
faceted face was created. This face was used as a striking platform for the removal of at 
least ten (partially) cortical flakes. This striking platform was the major striking 
platform of the core. Then the second striking platform was prepared. From this striking 
platform at least four partially cortical flakes were again struck off. There seems to have 
been invested a great deal of preparation of the face of detachment. The first flakes were 
probably struck off so as to follow the natural ridges on the flint nodule’s surface. After 
the decortication process, a second series of at least fifteen flakes was struck off from at 
least four different “secondary” striking platforms. Most of these “second series” flakes 
do not show any cortex. The face of detachment on the abandoned core is flat or even 
slightly convex. Some “important” flakes of the refitted set were clearly missing. These 
voids seem to represent the “most-wanted” and the exported flakes. Anyway, this multi-
directional opportunistic core reduction sequence was the longest and the most complete 
reduction sequence present at the VLL locus. After the removal of the cortical flakes 
and the production of a second series of flakes, the core was abandoned. This was 
probably due to impure flint inclusions (course, brittle “eyes”), which were present 
inside the core. 
 
 
• Core 6 - Refit Set VLL 6 - VH99 VLL 3387 (Fig. 4.14.) 
 
1. Raw material type:   Lanaye Flint (origin: local) 
2. Quality of the raw material: good (fine-grained) 
3. Size of the original flint nodule: unknown 
4. Refit state:   5 refits 
5. Raw Material Unit (RMU): 5 refitted flakes; 5 flakes 
6. Number of striking platforms: at least three 
7. Treatment of the platform(s): cortical 
8. Core type:    opportunistic 
9. Direction of core reduction: multi-directional 
10. Rotation of the core:  not rotating 
11. Size of the discarded core: 6.5 x 3 x 3 cm (maximum dimensions) 
12. Final stage of the core:  exhausted 
13. Productivity:   flake production 
14. Quality of knapping:  opportunistic 
15. Core reduction sequence:  Refit Set VLL 6 comprises five pieces. Five 
refitted flakes are present. However, five other pieces of the same RMU have also been 
found. The core is missing. The flint type is of relatively good quality. The initial steps 
of the core reduction sequence could thus not be reconstructed. The present shape of the 
refit set only illustrates about half of the original reduction sequence. 
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The reduction sequence seems to have been organised from at least three striking 
platforms. There was no real decortication phase and the striking platforms were 
obviously not really prepared. So, there seems to have been not a great deal of prior 
preparation before the reduction of the core started. A series of at least one and four 
flakes was then struck from the striking platforms at the opposite ends of the core. It is 
interesting to note that the initial flint nodule must have been badly affected by frost. 
Indeed, as the core reduction sequence went on, several pieces just broke loose. This 
resulted in several potholes on the surfaces of the flakes. Indeed, not only the intended 
fake, but also several other pieces broke off along hidden frost cracks within the core. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 4.14. The VLL locus - Refit Set 6: opportunistic core reduction sequence (Scale 1:1) 
 
 
• Core 7 - VH02 GRA 6311 (Fig. 4.15.) 
 
1. Raw material type:   Lanaye Flint (origin: local) 
2. Quality of the raw material: poor (fine-grained, but affected by frost) 
3. Size of the original flint nodule: unknown 
4. Refit state:   no refits 
5. Raw Material Unit (RMU): one core; three flakes 
6. Number of striking platforms: one 
7. Treatment of the platform(s): cortical + faceted 
8. Core type:    opportunistic 
9. Direction of core reduction: unipolar 
10. Rotation of the core:  not rotating 
11. Size of the discarded core: 7 x 3.5 x 2.5 cm (maximum dimensions) 
12. Final stage of the core:  exhausted 
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13. Productivity:   flake production 
14. Quality of knapping:  opportunistic 
15. Core reduction sequence:  Core 7 represents an opportunistic core reduction 
sequence. No refits could be found. However, three flakes, which belonged to the same 
RMU, have been recovered. Nevertheless, the initial steps of this core reduction 
sequence could not be reconstructed. The initial flint nodule had also been affected by 
frost. The present shape of the core only illustrates the final stage of the reduction 
sequence, which seems to have been largely organised from a single striking platform.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 4.15. VLL locus - Core 7: opportunistic core (Scale 1:1) 
 
 
• Core 8 - VH02 GRA 6134 (Fig. 4.16.) 
 
1. Raw material type:   Lanaye Flint (origin: local) 
2. Quality of the raw material: good (fine-grained) 
3. Size of the original flint nodule: unknown 
4. Refit state:   no refits 
5. Raw Material Unit (RMU): one core; four flakes 
6. Number of striking platforms: two 
7. Treatment of the platform(s): faceted 
8. Core type:    opportunistic 
9. Direction of core reduction: unipolar 
10. Rotation of the core:  not rotating 
11. Size of the discarded core: 8.5 x 8 x 3.5 cm (maximum dimensions) 
12. Final stage of the core:  not exhausted 
13. Productivity:   flake production 
14. Quality of knapping:  opportunistic 
15. Core reduction sequence:  Core 8 represents an opportunistic core reduction 
sequence. Four flakes, which belonged to the same RMU, have also been recovered. 
The initial steps of this core reduction sequence could not be reconstructed. The present 
shape of the core only illustrates the final stages of the reduction phase of the core, 
which seems to have been largely organised from the primary striking platform. At least 
two flakes were removed from that striking platform. The initial flint nodule had also 
been affected by frost. Notwithstanding this, the Middle Palaeolithic flint knappers tried 
to trim down the nodule. However, the core was worked only briefly. 

 112



MIDDLE PALAEOLITHIC VELDWEZELT- HEZERWATER 
_____________________________________________________________________________ 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 4.16. VLL locus - Core 8: opportunistic core (Scale 1:1) 
 
 
• Core 9 - VH02 GRA 6313 (Fig. 4.17.) 
 
1. Raw material type:   Lanaye Flint (origin: local) 
2. Quality of the raw material: excellent (fine-grained) 
3. Size of the original flint nodule: unknown 
4. Refit state:   no refits 
5. Raw Material Unit (RMU): one core; four flakes 
6. Number of striking platforms: one 
7. Treatment of the platform(s): faceted 
8. Core type:    opportunistic 
9. Direction of core reduction: unipolar 
10. Rotation of the core:  not rotating 
11. Size of the discarded core: 7.5 x 6 x 2 cm (maximum dimensions) 
12. Final stage of the core:  exhausted 
13. Productivity:   flake production 
14. Quality of knapping:  opportunistic 

 113



MIDDLE PALAEOLITHIC VELDWEZELT- HEZERWATER 
_____________________________________________________________________________ 

 

 
 
15. Core reduction sequence:  Core 9 represents a unipolar, opportunistic core 
reduction sequence. Four flakes, which belonged to the same RMU, have also been 
recovered. The flint nodule was of excellent quality. Unfortunately, the initial steps of 
this core reduction sequence could not be reconstructed. However, the flint nodule must 
initially have had a rectangular shape. Again, the present morphology of the core only 
illustrates the final stages of the reduction phase, which seems to have been organised 
largely from a single striking platform. Prior to the reduction phase, the striking 
platform had been faceted. At least two larger flakes were removed from the reduction 
surface of the core. Finally, the core was discarded, because it was completely 
exhausted. Signs of “frost-wedging” have also been attested (potholes). We suppose that 
the initial flint nodule had already been affected by frost. When the core was flaked, one 
of the resulting blanks probably broke along a hidden frost crack. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 4.17. VLL locus - Core 9: opportunistic core (Scale 1:1) 
 
 
4.1.2.3. Description of the Flakes and the Blades at the VLL Locus 
 
4.1.2.3.1. Introduction 
 
At the VLL locus, two core reduction strategies were attested: (1) “parallel/prismatic” 
and (2) “opportunistic” core reduction. An important question is whether these 
alternative core reduction strategies yielded different products with distinctive 
properties that might have influenced their functional use. However, short of refitting 
every blank to a core, it can be difficult to assign a blank to a particular core reduction 
strategy. However, blades and flakes can be probabilistically attributed to different core 
reduction strategies based on their overall shape and based on the orientations of the 
scars on their dorsal surface. Flakes and blades with scars originating “longitudinally” 
are most likely to have come from unipolar or bipolar parallel core reduction sequences 
[“blanks with parallel surface morphology”], whereas flakes with dorsal surface scars 
less systematically organised are most likely to come from opportunistic core reduction 
sequences [“blanks with opportunistic surface morphology”]. 

 114



MIDDLE PALAEOLITHIC VELDWEZELT- HEZERWATER 
_____________________________________________________________________________ 

 

 
 
4.1.2.3.2. Overview of the Flakes at the VLL Locus 
 
At the VLL locus at Veldwezelt-Hezerwater, 25 primary decortication flakes (over 90% 
cortex), 160 partially cortical flakes (10 to 90% cortex), 278 plain flakes and 251 chips 
(< 1 cm) were present. More than 95 % of these flakes were smaller than 5 cm. Indeed, 
the dimensions of most of the lithic artefacts were relatively small. As a result, these 
small pieces usually had not much potential for tool resharpening. The VLL lithic 
assemblage, which was excavated in a loamy matrix with pedogenesis, was very 
“fresh”. However, some of the artefacts that belonged to the GRA(2B) lithic 
assemblage, which was excavated in the loamy matrix on top of the gravel-bed of the 
spring-amphitheatre, were sometimes characterised by the presence of “pseudo-
retouches”. These “pseudo-retouches” were the result of colliding stones and artefacts 
that were moved a bit by water action in the spring-amphitheatre. 
 
 
• Refit Set GRA(2B) 1 - VH01 GRA 6143 & 6139 (Fig. 4.18.1.) 
 
1. Raw material type:   Rullen Flint (origin: local) 
2. Quality of the raw material: poor-quality (coarse-grained) 
3. Refit state:   two refits 
4. Raw Material Unit (RMU): five flakes 
5. Treatment of the platform:  cortical  
6. Core reduction strategy:  opportunistic 
7. Direction of core reduction: unipolar 
8. Size of the discarded flake: 7 x 4.5 x 1 cm (maximum dimensions) 
9. Quality of knapping:  opportunistic 
10. Reduction sequence:  Refit Set GRA(2B) 1 consists of two refitted 
flakes, which clearly show strips of cortex. The two flakes have an opportunistic surface 
morphology. One flake carried a few “pseudo-retouches” and was patinated. The other 
flake carried no “pseudo-retouches”, was not patinated and was quite “fresh”. Although 
these two flakes were only found 25 cm from each other, they were thus clearly 
characterised by a different taphonomic history. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 4.18. 1. VLL locus - Refit Set GRA(2B) 1: two refitted flakes (Scale 1:1) 
                2. VLL locus - Refit Set VLL 2: two refitted flakes (Scale 1:1) 
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• Refit Set VLL 2 - VH 98 1052 & 1080 (Fig. 4.18.2.) 
 
1. Raw material type:   Lanaye Flint (origin: local) 
2. Quality of the raw material: good-quality (fine-grained) 
3. Refit state:   two refits 
4. Raw Material Unit (RMU): fifteen flakes and blades 
5. Treatment of the platform:  faceted 
6. Core reduction strategy:  opportunistic 
7. Direction of core reduction: unipolar 
8. Size of the discarded flake: 2.5 x 1.5 x 0.3 cm (maximum dimensions) 
9. Quality of knapping:  opportunistic 
10. Reduction sequence:  Refit Set VLL 2 comprises two small flakes. 
However, fifteen other pieces of the same RMU have also been found. The two flakes 
seem to possess an opportunistic surface morphology. Nevertheless, the basic procedure 
in this core reduction sequence is quite difficult to reconstruct. Unfortunately, the core 
has not been excavated. However, neither of the two small flakes retained a strip of 
cortex. So, it seems that the decortication phase was already completed earlier. The face 
of detachment on the abandoned core must have been flat or even slightly convex. The 
dominant scheme of sequential removals of this refit set appears to have been 
opportunistic rather than parallel, although some parallel flake scars seem to be present. 
 
 
• Flake 1 - VH00 VLL 5480 (Fig. 4.19.1.) 
 
1. Raw material type:   Lanaye Flint (origin: local) 
2. Treatment of the platform:  faceted 
3. Core reduction strategy:  opportunistic core reduction 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 4.19. VLL locus: flakes (Scale 1:1) 
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• Flake 2 - VH01 VLL-S 5681 (Fig. 4.19.2.) 
 
1. Raw material type:   Lanaye Flint (origin: local) 
2. Treatment of the platform:  faceted 
3. Core reduction strategy:  opportunistic core reduction 
 
 
• Flake 3 - VH01 VLL-S 5994 (Fig. 4.19.3.) 
 
1. Raw material type:   Lanaye Flint (origin: local) 
2. Treatment of the platform:  plain 
3. Core reduction strategy:  opportunistic core reduction 
 
 
• Flake 4 - VH01 VLL-S 5852 (Fig. 4.19.4.) 
 
1. Raw material type:   Lanaye Flint (origin: local) 
2. Treatment of the platform:  faceted 
3. Core reduction strategy:  opportunistic core reduction 
 
 
• Flake 5 - VH03 VLL 7278 (Fig. 4.19.5.) 
 
1. Raw material type:   Lanaye Flint (origin: local) 
2. Treatment of the platform:  faceted 
3. Core reduction strategy:  opportunistic core reduction 
 
 
• Flake 6 - VH03 VLL 7480 (Fig. 4.19.6.) 
 
1. Raw material type:   Lanaye Flint (origin: local) 
2. Treatment of the platform:  faceted 
3. Core reduction strategy:  opportunistic core reduction 
 
 
4.1.2.3.3. Overview of the Blades and the Blade-like Flakes at the VLL Locus 
 
Morphologically speaking, 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. 
Normally, “prismatic” blades possess one or more ridges running parallel to their long 
axes, giving them a triangular or trapezoidal cross-section. At the VLL locus, blades 
were manufactured in a surprising variety of ways. When the parallel/prismatic core 
reduction strategy was used at the VLL locus, we saw that usually one natural long 
ridge on the face of the core was used to launch the parallel/prismatic core reduction 
sequence. At the VLL locus, occasionally, the initial step was the preparation of a 
natural long ridge by bifacial flaking, thus creating a crested blade (“lame-à-crête”). 
The striking platforms were cortical, plain or faceted. Usually, one striking platform 
(unipolar flaking) or two opposed striking platforms (bipolar flaking) were present. 
When a series of blades was detached along part of the core’s perimeter (“semi-
rotating”), each new blade removal actually set up the subsequent blade removals. 
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• Blade Refit Set VLL 1 - VH98 VLL 1037 & 1067 (Fig. 4.20.1.) 
 
1. Raw material type:   Lanaye Flint (origin: local) 
2. Quality of the raw material: good-quality (fine-grained) 
3. Refit state:   two refits 
4. Raw Material Unit (RMU): fifteen flakes and blades 
5. Treatment of the platform:  faceted 
6. Core reduction strategy:  parallel/prismatic 
7. Direction of core reduction: bipolar 
8. Size of the discarded flake: 5 x 2 x 0.5 cm (maximum dimensions) 
9. Quality of knapping:  series of blades 
10. Reduction sequence:  Refit Set VLL 1 comprises only 2 pieces. There is 
one blade and a refitted bladelet. The core is missing. However, 15 other pieces of the 
same RMU have been found. It seems that Refit Set VLL 1 and Refit Set VLL 2 belong 
to the same RMU. So, these two refit sets probably belong to the same prismatic core 
reduction sequence, although Refit Set VLL 2 has a more opportunistic appearance. The 
basic procedure in this parallel/prismatic core reduction sequence is quite difficult to 
reconstruct. Crested blade preparation was probably not employed. The blades retained 
no strips of cortex. There is again evidence for the premature hinging off of blades. The 
two refitted blades indeed show hinge fractures. The response, which was given by the 
Middle Palaeolithic flint knappers to the development of these multiple hinges, has been 
the removal of a flake at the other end of the core. The strong perpendicular blow, 
which was given there, created a second striking platform from which other blades were 
struck off. This procedure would have implied a bipolar parallel/prismatic core. 
 
 
• Blade 2 - VH03 VLL 7268 (Fig. 4.20.2.) 
 
1. Raw material type:   Lanaye Flint (origin: local) 
2. Treatment of the platform:  faceted 
3. Core reduction strategy:  parallel/prismatic core reduction 
 
 
• Blade-like Flake 3 - VH01 GRA 6149 (Fig. 4.20.3.) 
 
1. Raw material type:   Lanaye Flint (origin: local) 
2. Treatment of the platform:  faceted 
3. Core reduction strategy:  parallel/prismatic core reduction 
 
 
• Blade-like Flake 4 - VH03 VLL 7097 (Fig. 4.20.4.) 
 
1. Raw material type:   Lanaye Flint (origin: local) 
2. Treatment of the platform:  unknown 
3. Core reduction strategy:  parallel/prismatic core reduction 
 
 
• Blade-like Flake 5 - VH01 VLL-S 6015 (Fig. 4.20.5.) 
 
1. Raw material type:   Lanaye Flint (origin: local) 
2. Treatment of the platform:  faceted 
3. Core reduction strategy:  parallel/prismatic core reduction 
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Fig. 4.20. VLL locus: blades and blade-like flakes (Scale 1:1) 
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• Blade 6 - VH98 VLL 1016 (Fig. 4.20.6.) 
 
1. Raw material type:   Lanaye Flint (origin: local) 
2. Treatment of the platform:  faceted 
3. Core reduction strategy:  parallel/prismatic core reduction 
 
 
• Blade 7 - VH00 VLL/OVL 5065 (Fig. 4.20.7.) 
 
1. Raw material type:   Lanaye Flint (origin: local) 
2. Treatment of the platform:  faceted 
3. Core reduction strategy:  parallel/prismatic core reduction 
 
 
• Blade 8 - VH01 VLL 5775 (Fig. 4.20.8.) 
 
1. Raw material type:   Lanaye Flint (origin: local) 
2. Treatment of the platform:  faceted 
3. Core reduction strategy:  parallel/prismatic core reduction 
 
 
• Blade 9 - VH00 VLL/OVL 5071 (Fig. 4.20.9.) 
 
1. Raw material type:   Lanaye Flint (origin: local) 
2. Treatment of the platform:  unknown 
3. Core reduction strategy:  parallel/prismatic core reduction 
 
 
• Blade 10 - VH02 GRA 6131 (Fig. 4.20.10.) 
 
1. Raw material type:   Lanaye Flint (origin: local) 
2. Treatment of the platform:  faceted 
3. Core reduction strategy:  parallel/prismatic core reduction 
 
 
• Blade-like Flake 11 - VH99 VLL 3395 (Fig. 4.20.11.) 
 
1. Raw material type:   Lanaye Flint (origin: local) 
2. Treatment of the platform:  faceted 
3. Core reduction strategy:  parallel/prismatic core reduction 
 
 
• Blade-like Flake 12 - VH99 VLL 3386 (Fig. 4.20.12.) 
 
1. Raw material type:   Lanaye Flint (origin: local) 
2. Treatment of the platform:  faceted 
3. Core reduction strategy:  parallel/prismatic core reduction 
 
 
• Blade 13 - VH03 VLL 7334 (Fig. 4.20.13.) 
 
1. Raw material type:   Lanaye Flint (origin: local) 
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2. Treatment of the platform:  unknown 
3. Core reduction strategy:  parallel/prismatic core reduction 
 
 
• Blade 14 - VH01 VLL 5695 (Fig. 4.20.14.) 
 
1. Raw material type:   Lanaye Flint (origin: local) 
2. Treatment of the platform:  faceted 
3. Core reduction strategy:  parallel/prismatic core reduction 
 
 
• Blade 15 - VH00 VLL 5397 (Fig. 4.20.15.) 
 
1. Raw material type:   Lanaye Flint (origin: local) 
2. Treatment of the platform:  faceted 
3. Core reduction strategy:  parallel/prismatic core reduction 
 
 
• (Crested) Blade 16 - VH02 GRA 6063 (Fig. 4.20.16.) 
 
1. Raw material type:   Lanaye Flint (origin: local) 
2. Treatment of the platform:  faceted 
3. Core reduction strategy:  parallel/prismatic core reduction 
 
 
• (Crested) Blade 17 - VH01 VLL 5856 (Fig. 4.20.17.) 
 
1. Raw material type:   Lanaye Flint (origin: local) 
2. Treatment of the platform:  faceted 
3. Core reduction strategy:  parallel/prismatic core reduction 
 
 
• Blade 18 - VH03 W-G 7491 (Fig. 4.20.18.) 
 
1. Raw material type:   Lanaye Flint (origin: local) 
2. Treatment of the platform:  faceted 
3. Core reduction strategy:  parallel/prismatic core reduction 
 
 
• Blade-like Flake 19 - VH01 GRA 6044 (Fig. 4.20.19.) 
 
1. Raw material type:   Lanaye Flint (origin: local) 
2. Treatment of the platform:  faceted 
3. Core reduction strategy:  parallel/prismatic core reduction 
 
 
• Blade 20 - VH02 GRA 6345 (Fig. 4.20.20.) 
 
1. Raw material type:   Lanaye Flint (origin: local) 
2. Treatment of the platform:  plain 
3. Core reduction strategy:  parallel/prismatic core reduction 
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• Blade 21 - VH01 VLL (Fig. 4.20.21.) 
 
1. Raw material type:   Lanaye Flint (origin: local) 
2. Treatment of the platform:  faceted 
3. Core reduction strategy:  parallel/prismatic core reduction 
 
 
• Blade 22 - VH98 VLL 1073 (Fig. 4.20.22.) 
 
1. Raw material type:   Lanaye Flint (origin: local) 
2. Treatment of the platform:  faceted 
3. Core reduction strategy:  parallel/prismatic core reduction 
 
 
Within the VLL lithic assemblage, 33 blades and blade-like flakes were present. Some 
plain blades were worked into tools (Fig. 4.21.). About 10 partially cortical blade-like 
flakes and 3 crested blades were present within the lithic assemblage. Finally, 10 blade 
fragments have also been identified. Only 7 blades were refitted. Most blades had a 
faceted platform and were struck off from unipolar and bipolar parallel/prismatic cores. 
Some of these blades also showed a few retouches. The retouches of blade 20 (Fig. 
4.20.20.) have been interpreted as “pseudo-retouches”. However, the “bifacial 
retouches” of blade 21 (Fig. 40.20.21.) should probably be interpreted a “use-wear”. At 
the VLL locus, parallel/prismatic core reduction strategies appear to have yielded a 
relatively important number of blades and blade-like flakes. Overall, these pieces tend 
to be quite narrow and small. Indeed, many blades or “bladelets” were characterised by 
their small dimensions. The distinction between blades and “bladelets” is generally 
based on an arbitrary size threshold (e.g., Owen 1988). The mean thickness of the VLL 
flake assemblage was 8 mm, while the mean thickness of the VLL blade assemblage 
was 4 mm. So, blades were usually thinner than the associated flakes. The generally 
small dimensions of the blades, which were excavated at the VLL locus, are probably 
determined by the character of the locally available raw material (flint) that was found 
in the gravel-bed of the so-called “spring-amphitheatre” and in the gravels of the Maas 
terrace. Egg-like “Maas pebbles”, which were also present in the gravel-bed and in the 
Maas terrace, have hardly ever been used for flaking. 
 
 
4.1.2.3.4. Conclusion 
 
The Late Saalian “spring-amphitheatre” provided an abundant source of flint. This flint 
sometimes showed signs of “frost wedging” (frost-cracks & potholes). The study of the 
VLL cores showed that the Middle Palaeolithic flint knappers, who were active there, 
seem to have responded primarily to the local situation of raw material availability. 
Indeed, flint nodule quality, size, shape and the often-unpredictable nature of stone 
fracture (e.g., frost cracks) were the contextual factors that clearly restrained choice 
amongst lithic core reduction options. No two pieces of raw material had the same size, 
nor did they possess identical shapes and these pieces of raw material rarely possessed a 
comparable internal structure. Thus, “variability” within the core reduction strategies, 
which were attested at the VLL locus, was probably introduced by differences in initial 
flint nodule availability, size, shape and quality. Notwithstanding the given raw material 
context, the Middle Palaeolithic flint knappers, who were active there, were capable of 
simultaneously minimising raw material waste, while maximising flake, blade and blank 
production. This is probably the reason why, at the VLL locus, most elongated flint 
nodules were reduced according to the parallel/prismatic core reduction strategy. 
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So, there seems to be a strong association between the forms of the cores and the shapes 
of the initial flint nodules on which they were made. The parallel/prismatic core 
reduction strategy, which was employed at the VLL locus, must thus be interpreted as a 
particular response to the particular raw materials used. The Middle Palaeolithic flint 
knappers, who were active at the VLL locus, responded differently to different flint 
nodule shapes. Elongated, cylindrical flint nodules were reduced in a parallel/prismatic 
way, whereas chunky flint nodules were reduced in an opportunistic way. Indeed, there 
are clear examples of trade-offs between raw material quality, shape and size and the 
time, which was invested in the preparation of the core and the ultimate production of 
the flakes, blades and blanks. The manner in which cores were reduced afforded the 
Middle Palaeolithic flint knappers at the VLL locus genuine control over the functional 
characteristics of the resulting blanks. Indeed, the shapes and the lengths of the blanks, 
their quantity and the location of the cortex on them are all intimately connected with 
how the cores were prepared. At the VLL locus, there is also an obvious trade-off 
between the number of blanks produced and their sizes, which means that a core will 
yield, either many small flakes, blades and blanks or fewer large ones. Although some 
remodelling and redirection of cores did occur, this was not the general rule in the VLL 
lithic assemblage. As a result, the forms of the abandoned cores are usually indicative of 
the way they were worked throughout most of their relatively short use lives. 
 
Arguably, the most prominent feature, which became apparent during the study of the 
lithic assemblage of the VLL locus, is the attested presence of the parallel/prismatic 
core reduction strategy. The general scheme, which is regarded in most respects as 
virtually identical to fully Upper Palaeolithic blade reduction (e.g., Révillion & Tuffreau 
1994; Révillion 1995), shows that one natural long ridge was initially prepared, 
sometimes even creating a crested blade (“lame-à-crête”). Then, a series of blade-like 
flakes and genuine blades was removed along the greater part (semi-rotating/semi-
tournant) of the perimeter of the parallel/prismatic core. One of the major advantages of 
the semi-rotating parallel/prismatic core reduction strategy, which was attested at the 
VLL locus, is that it permits close control over the dimensions of the resulting blades. 
However, two reduction modes were attested. Indeed, some blades were struck off from 
one striking platform, while other blades were struck off from two opposed striking 
platforms. At the VLL locus at Veldwezelt-Hezerwater, the single platform parallel 
cores account for almost 43% and the opposed platform parallel cores account for 57% 
of the parallel/prismatic core sample. Both reduction modes would result in the 
production of relative uniform blades. Indeed, uniformity of blades could be a distinct 
advantage when manufacturing for example replaceable components of composite tools. 
 
Another remarkably feature is that several of the cores that have been flaked were flint 
nodules, which had been affected by frost action. Many of the initial flint nodules show 
signs of “frost wedging”. Indeed, the presence of so-called “potholes” has been attested 
repeatedly. The flaking of some cores resulted in blanks, which probably broke along a 
hidden frost crack. As a result, the flaking of a core could thus also result in the creation 
of “potholes”. Indeed, cores broke along hidden frost cracks when they were flaked. 
There is no convincing evidence that cores were exposed to frost action after they had 
been discarded. However, at the VLL locus, the use of a great diversity in raw materials 
resulted in high and low quality blade production. Finally, parallel/prismatic core 
reduction also concerns the raw material economy, which confronts the number of 
blades that could be produced from a given volume of raw material. Indeed, continuous 
flaking allowed the maximum possible production of blades from a particular core, most 
frequent along the original long axis of the core. Indeed, the VLL lithic assemblage 
shows a high degree of “bladeyness”, which is clearly the result of attempted blade 
production by the Middle Palaeolithic flint knappers, who were active at the VLL locus. 
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4.1.3. Tool Reduction at the VLL Locus 
 
4.1.3.1. Introduction 
 
Most of the narrow blades, which were excavated at the VLL locus had not much 
potential for tool renewal. So, “tool renewability” does not seem to have been an 
important strategic consideration at the VLL locus and the actual shape of the retouched 
tools was strongly influenced by the original form of the blanks, which may have been 
intentionally selected. Given the close relationship at the VLL locus between blank 
form and tool form, the key question is thus not whether “imposed” form exists on these 
tools, but on what level it operates, and according to what rules it was applied. It is 
important to keep in mind that we call a “tool s.s.” every blank that has been 
subsequently modified by intentional retouch. The identification of tools s.s. requires 
the observation of intentional retouch on one or more blank edges. However, virtually 
every form of edge modification could be caused by natural agents (e.g., unintentional 
wear as a result of use, trampling, etc.). However, the findings of the trampling 
experiments by for example Tringham et al. (1974) concluded that accidental edge 
damage usually takes random forms in terms of scar shape, size and distribution along 
the edge of the blank. However, it would be incorrect to conclude that all forms of 
“retouch” on stone tools that exhibit symmetrical chip scar shapes, symmetrical patterns 
or uniform sizes are the result of intentional activities. So, it is often not possible to 
differentiate between small chips detached during intentional retouch and those 
detached by use or by other natural causes. Indeed, “retouch”, or even more correctly, 
“edge damage”, can be produced by natural processes (e.g., “pseudo-retouch” as a result 
of colliding stones and artefacts). Finding a middle ground between these considerations 
is often quite difficult. However, at the VLL locus, the presence of intentional retouch is 
most common on the dorsal surface of the blank, being initiated from the flatter ventral 
surface. Tools also tend to be retouched along the long edge of the blank. However, not 
only the “active” part of the tool was significant. The part of “prehension” of the tool 
was important as well. However, most of the VLL tools are so small that it is difficult to 
image how they were used and what function they may have had. It seems that the 
morphology of the stone tools alone will not in itself reveal the behaviours that created 
the VLL lithic toolkit. After all, mobility, raw material, function and reduction history 
are related in such complex ways that the morphology of the stone tools may tell us 
relatively little about the adaptations of the Middle Palaeolithic people who made them. 
 
 
4.1.3.2. Overview of the Tools at the VLL Locus 
 
Table 4.3. Overview of the Tool Frequencies (n) at the VLL Locus 
 
Lithic Assemblage   VLL 
 
Tools on Flake Blank      4 
Tools on Blade Blank      5 
Tools on Levallois Blanks      0 
Total Tools       9 
 
 
Tools with Ordinary Retouch     5 
Tools with Quina Retouch      0 
Tools with Bifacial Retouch     0 
Notched and Denticulated Tools     1 
Combination Tools      3 
Bifacial Tools       0 
Handaxes       0 
Total Tools       9 
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• TOOL 1 - VH98 VLL 1056: Retouched flake (Fig. 4.21.1.) 
 
1. Raw material type:   Lanaye Flint (origin: local) 
2. Treatment of the platform:  faceted 
3. Core reduction strategy:  opportunistic core reduction 
4. Size of the discarded tool:  5.5 x 4.5 x 0.6 cm (maximum dimensions) 
5. Tool reduction sequence:  This blank has been retouched in several areas 
along the edges. The quality of the retouch is coarse. The retouch is almost denticulated 
and has been formed by a series of contiguous, coarse notches or “serration”. 
 
 
• TOOL 2 - VH01 VLL: Combination tool (Fig. 4.21.2.) 
 
1. Raw material type:   Tertiary quartzite (origin: local) 
2. Treatment of the platform:  not known 
3. Core reduction strategy:  opportunistic core reduction 
4. Size of the discarded tool:  5 x 4 x 1 cm (maximum dimensions) 
5. Tool reduction sequence:  The raw material that has been used is remarkable. 
We are dealing here with Tertiary quartzite, which is a raw material that hardly has ever 
been used at Veldwezelt-Hezerwater. This tool seems to exhibit two kinds of retouch 
simultaneously. Indeed, this tool is a side-scraper and a burin at the same time. The 
side-scraper was produced by the retouch that was put on a slightly convex lateral edge 
of the blank. The retouch is relatively light, but unmistakably continuous. The other 
lateral edge was used to create a simple burin by removing the lateral edge of the flake 
blank. Indeed, a plain striking platform, a small negative bulb of percussion and faint 
ripples, which were running along the burin edges, have been observed. On the ventral 
side of the tool another flake scar was present. Prior to the production of this latter flake 
and the burin, the piece had already been broken. 
 
 
• TOOL 3 - VH01 VLL 5913: Blade with two retouched edges (Fig. 4.21.3.) 
 
1. Raw material type:   Lanaye Flint (origin: local) 
2. Treatment of the platform:  faceted 
3. Core reduction strategy:  parallel/prismatic core reduction 
4. Size of the discarded tool:  3 x 1.8 x 0.5 cm (maximum dimensions) 
5. Tool reduction sequence:  This blade blank has been retouched along the two 
lateral edges. The shape of the left edge is a bit concave, almost like a notch, whereas 
the shape of the right edge is more or less straight. The distribution of the retouch along 
the edges on the dorsal side was continuous. The ventral side, on the other hand, showed 
discontinuous retouch. Alternating retouch was put on the left edge, whereas the right 
edge even showed bifacial retouch. 
 
 
• TOOL 4 - VH01 GRA 6188: Blade with one retouched edge (Fig. 4.21.4.) 
 
1. Raw material type:   Rullen Flint (origin: local) 
2. Treatment of the platform:  faceted 
3. Core reduction strategy:  parallel core reduction 
4. Size of the discarded tool:  5.7 x 2.4 x 0.6 cm (maximum dimensions) 
5. Tool reduction sequence:  The blade has been struck off from parallel core 2 
and is thus part of Refit Set GRA(2B) 2 (Fig. 4.5.). The blade was made of Rullen flint 
and only the left more or less straight edge has been retouched discontinuously. 
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Fig. 4.21. VLL locus: tools (Scale 1:1) 
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• TOOL 5 - VH01 VLL-S 5689: Double Convex Side-Scraper (Fig. 4.21.5.) 
 
1. Raw material type:   Lanaye Flint (origin: local) 
2. Treatment of the platform:  faceted 
3. Core reduction strategy:  parallel/prismatic core reduction 
4. Size of the discarded tool:  5.8 x 2.3 x 0.5 cm (maximum dimensions) 
5. Tool reduction sequence:  The blank initially was a blade that has been 
worked into an elongated double convex side-scraper by a significant amount of 
retouching. The distribution of the retouch along the edges of the tool is continuous and 
the shape of the two retouched edges is convex. 
 
 
• TOOL 6 - VH01 VLL 5985: Blade with two retouched edges (Fig. 4.21.6.) 
 
1. Raw material type:   Lanaye Flint (origin: local) 
2. Treatment of the platform:  faceted 
3. Core reduction strategy:  parallel/prismatic core reduction 
4. Size of the discarded tool:  3.5 x 1.5 x 0.5 cm (maximum dimensions) 
5. Tool reduction sequence:  This blade blank was worked into a tool through 
retouching along the two lateral edges. The distribution of the retouch along the edges 
was continuous. This tool belongs to the same Raw Material Unit (RMU) as tool 3. 
 
 
• TOOL 7 - VH01 GRA 6398: Combination tool (Fig. 4.21.7.) 
 
1. Raw material type:   Lanaye Flint (origin: local) 
2. Treatment of the platform:  faceted 
3. Core reduction strategy:  parallel/prismatic core reduction 
4. Size of the discarded tool:  3.8 x 2.5 x 0.5 cm (maximum dimensions) 
5. Tool reduction sequence:  This tool is the second combination tool that was 
present within the toolkit of the VLL locus. It exhibits two kinds of retouch 
simultaneously. We are dealing with a single convex side-scraper, a lateral notch and a 
distal end-notch. Indeed, the distal end looks more like a complex end-notch than an 
end-scraper. The single convex side-scraper was produced by the retouch that was put 
on the convex left edge of the blade. The retouch is relatively light, but continuous. The 
other lateral edge was used to create a complex notch near the proximal end of the 
blade. A series of contiguous retouch scars created a relatively deep concavity. At the 
distal end of the blade, a complex end-notch was created. 
 
 
• TOOL 8 - VH98 VLL 1110: Combination tool (Fig. 4.21.8.) 
 
1. Raw material type:   Lanaye Flint (origin: local) 
2. Treatment of the platform:  faceted 
3. Core reduction strategy:  opportunistic core reduction 
4. Size of the discarded tool:  3.5 x 4 x 0.6 cm (maximum dimensions) 
5. Tool reduction sequence:  The initial tool blank was an opportunistic flake. 
This tool is the third combination tool of the VLL lithic assemblage. We are dealing 
with two complex notches and a borer. The two complex notches were created by a 
series of contiguous retouch scars, which created two relatively deep concavities. At the 
right distal end of the flake, a small pointed tip, which could be interpreted as a borer, 
has been created. The tip is quite small: 3 mm long and 4 mm wide. 
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• TOOL 9- VH01 VLL 5660: Borer (Fig. 4.21.9.) 
 
1. Raw material type:   Lanaye Flint (origin: local) 
2. Treatment of the platform:  unknown 
3. Core reduction strategy:  opportunistic core reduction 
4. Size of the discarded tool:  3.5 x 2.5 x 0.7 cm (maximum dimensions) 
5. Tool reduction sequence:  Initially, the blank was a partially cortical flake. 
At the left side of the distal end of the flake, a small pointed tip, which again could be 
interpreted as a borer, has been created. The tip of the borer is a little bit bigger than that 
of tool 8: 4 mm long and 7 mm wide. However, this borer was formed by a distal 
truncation with an adjacent “Clactonian” notch. This kind of borer is sometimes called a 
“billhook” (e.g., Bordes 1984: 70). 
 
 
4.1.3.3. Conclusion 
 
In the tool assemblage of the VLL locus, tool blanks from parallel/prismatic cores were 
on average about the same lenghts as pieces from opportunistic cores. However, tool 
blanks from opportunistic cores were usually wider than blanks from parallel/prismatic 
cores. More important than size differences were contrasts in the shape (plan-view) of 
blanks resulting from different core reduction strategies. Blanks with a parallel surface 
morphology tend to be longer and narrower then blanks with an opportunistic surface 
morphology (Annexes 2). The lithic toolkit at the VLL locus, was made up of retouched 
blades and flakes, notched pieces and combination tools. It is worth noting that most 
tools were relatively small, which seems to suggest that cores were reduced beyond the 
point at which they yielded blanks large enough to be conveniently held in the hand. 
This can only mean that there effectively was some sort of use for these small tools. It is 
obvious that we are dealing here with dynamic core and tool reduction strategies, which 
started with the deliberate selection of sometimes even frost cracked flint nodules. Since 
the natural forms of the flint nodules had a great deal of influence on the geometry of 
the resulting cores, the Middle Palaeolithic toolmakers had to employ different core 
reduction strategies to obtain flakes, blade-like flakes, blades and tool blanks of usable 
size and morphology. There is no evidence of systematic resharpening of the tools, 
which seems to indicate that the tools were discarded rapidly near the spot of use. 
 
 
4.1.4. VLL Locus Integrity: Living Floors and Post-Depositional Processes 
 
4.1.4.1. Introduction 
 
In this section, the key question is whether or not the archaeological assemblage, which 
was found at the VLL locus, was archaeologically in situ. Indeed, “spatial analysis” of 
the VLL locus should thus turn up “lenses” of behaviourally interpretable material, 
which each would represent specific Middle Palaeolithic activity spots. It is indeed very 
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. Indeed, at the VLL locus, the original soil was for the 
larger part still intact. So, at least parts of the original land surface may have been 
preserved intact underneath younger sediments. At this locus, sedimentation and soil 
formation seem to have been continuously active under interstadial climatic conditions. 
It is thus possible that at the VLL locus, parts of the lithic assemblage were still 
archaeologically in situ. However, whereas the recognition of displaced sediments is 
relatively easy, the recognition of displaced artefacts is much more difficult. 
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4.1.4.2. Vertical Distribution of the Artefacts at the VLL Locus 
 
In order to assess the impact of the post-depositional processes, which almost certainly 
must have been active at the VLL locus, we will have to study the spatial properties of 
the VLL lithic assemblage. Since the VLL locus is situated in a primary geologically 
sealed context, we may expect at least a certain amount of human-induced spatial 
patterning within the layout of this lithic assemblage. We first studied the vertical 
dimension of the refitted VLL artefacts sets, which have been excavated at Veldwezelt-
Hezerwater. In Fig. 4.22, the artefacts of refit set VLL 5 were plotted against the West 
profile. This overview of the artefacts of refit set VLL 5 shows that at least some 
artefacts were preserved more or less in situ. It is important to keep in mind that the 
concave topography of the so-called “spring-amphitheatre” was dipping towards the 
Northeast. This particular situation has an effect on the resulting projection. 
Stratigraphically the VLL artefacts were scattered throughout the VLL unit. The vertical 
distribution had a minimal dispersion of 5 cm in the upper slope positions and a 
maximal dispersion of 30 cm in the slopefoot positions. Nevertheless, in most refit sets, 
the vertical dispersal of the majority of the refitted artefacts was less than 10 cm. Based 
on the level of the refitted artefacts, the vertical distribution of the refitted artefacts 
ranges from 5 to 10 cm at the centre of the scatters. This proves that the post-
depositional processes clearly had a (limited) impact on the vertical distribution of the 
artefacts of the VLL lithic assemblage. 
 
 
4.1.4.3. Horizontal Distribution of the Artefacts at the VLL Locus 
 
The general distribution map (Fig. 4.23.) of all the lithic material from the VLL locus 
shows that 8 refit clusters could be distinguished. Most refit clusters are located in the 
northern area where relatively dense lithic scatters occur. It seems that most of the VLL 
artefacts were found mid-slope or near the slopefoot. Not only the south-facing slope 
(106N-114N), both also the north-facing slope (94N-100N) is covered with artefacts. In 
Fig. 4.24 the horizontal distribution of the chips, in Fig. 4.25 the horizontal distribution 
of the cores and in Fig. 4.26 the horizontal distribution of the tools, which were 
excavated at the VLL locus, has been plotted. In order to obtain better data on the site 
formation and transformation processes, a substantial amount of energy was invested in 
artefact refitting. In total 38 VLL pieces (7% [550]) were refitted, chips excluded. Two 
refit sets belong to the so-called GRA(2B) 2 assemblage (= VLL s.l. - bottom of the 
“spring-amphitheatre”) and six refit sets relate to the VLL s.s. lithic assemblage (slopes 
of the “spring-amphitheatre”). Fig. 4.23 also gives the horizontal distribution of the 
refitted elements. Most refits are short to middle distance (0.5 m up to 3 m). 
 
It seems that some clusters are restricted to a relatively dense 1m² concentration, while 
other concentrations are dispersed over a wider sub-circular zone. These spots probably 
indicate areas where flint knapping took place. In general, the components of the 
refitted sets lay close together. However, some of the components were found lying 3 m 
apart. Some of these longer distances could be interpreted as “tossed” artefacts. It seems 
that the distribution of the tools (Fig. 4.26.) at the VLL locus at Veldwezelt-Hezerwater 
has a random character. However, it is very interesting to note that most tools were not 
found near the refit clusters, which seems to indicate that the tools were usually used in 
other areas of the VLL locus than the areas where the core reduction activities were 
carried out. Most core reduction spots are discrete and most clusters are relatively small, 
about a metre diameter. The remaining refit clusters have a larger diameter, about 1.5 to 
2 metres. The refitted pieces tend to be clustered spatially, which indicates that the 
blurring effects of the post-depositional processes were limited. 
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Fig. 4.22. VLL locus: vertical distribution of the artefacts of refit set VLL 5 
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Fig. 4.23. VLL locus: horizontal distribution of the artefacts & refits 
• VLL s.s. artefacts: excavated artefacts within the VLL soil horizon 
• GRA2B artefacts: excavated artefacts on top of the gravel bed 
• Parallel lines: position of the gravel bed of the spring-amphitheatre 
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Fig. 4.24. VLL locus: horizontal distribution of the chips & refits 
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Fig. 4.25. VLL locus: horizontal distribution of the cores & refits 
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Fig. 4.26. VLL locus: horizontal distribution of the tools & refits 
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4.1.4.4. Discussion of the Spatial Properties of the Refit Sets 
 
Flint knapping experiments (e.g., Newcomer & De Sieveking 1980) have shown that 
core reduction activities in a seated position frequently generate dense flint scatters of 
only half a metre diameter. However, a standing knapping position normally results in a 
larger and more diffuse scatter of more than 2 metres diameter (e.g., Newcomer & De 
Sieveking 1980). Unfortunately, since there are no external criteria to determine the 
knapping position, it will thus always remain difficult to establish the degree of post-
depositional disturbance. Nevertheless, concentrations of chips, the smallest and lightest 
artefacts, tend to exhibit less horizontal movement than the bigger artefacts, because 
chips are more susceptible to being trapped in even the smallest biopores (e.g., Hilton 
2003). Indeed, “micro-artefact analysis” (e.g., Sherwood 2001) has been used to 
evaluate intra-site behavioural activities and the use of space. This method of analysis is 
based on the premise that, while the larger artefacts on living floors are often carried 
away, reused or removed, the smaller artefacts are more likely to be left behind and 
incorporated into the soil. However, in Fig. 4.24, there seems to be no one to one 
correlation between the refit clusters and chips. It seems that the majority of the chips 
were actually found away from the refit clusters. Does this imply that most of the chips 
were washed out and that they were actually more susceptible to the post-depositional 
processes than the larger pieces? 
 
Refit Set GRA(2B) 1 (Fig. 4.26 [116E-104N] & 4.18.1.) consists of 2 flakes. 
Unfortunately, the core is missing. The two elements of the refit set were found close to 
each other, at a distance of about 25 cm. Both artefacts were found on the same level. 
This refit set is probably not in situ, because too many core reduction elements were 
missing. Runoff seems to be the most important post-depositional process that was 
involved in the redistribution of these artefacts. Indeed, these two artefacts were situated 
in the deepest part of the so-called “spring-amphitheatre”, where the effects of water 
action would have been most intense. 
 
Refit Set GRA(2B) 2 (Fig. 4.26 [114E/120E-102N] & 4.5.) is built up of a total of 3 
pieces. One cortical element and a blade-like fake were refitted to a relatively large 
core. The blade-like flake has been retouched into a tool (Fig. 4.21.4.). The core and the 
tool were found next to each other, at a distance of about 10 cm. The vertical spreading 
of the first two artefacts amounted to 5 cm. Here, several other pieces of the same RMU 
were found. The flint type is of reasonable quality and of local origin. The third refit, 
which was excavated at a distance of about 640 cm, was found about 60 cm lower. 
Notwithstanding this, the artefact was clearly found in the same lithostratigraphical unit 
as the two other pieces of this refit. So, the 60 cm are the result of the local topography. 
In other words, the fall of the so-called “spring-amphitheatre” is responsible for this 
phenomenon. Nevertheless, it is still possible that the core and the blade were found in 
situ. However, several artefacts of this core reduction sequence, especially the 
preparation flakes, were clearly missing. Unfortunately, it is not possible to determine 
the exact causes (human or natural) of their absence. 
 
Refit Set VLL 1 (Fig. 4.26 [116E-108N] & 4.20.1.) comprises only 2 pieces. There is 
one blade and a refitted flake. The two artefacts were found 40 cm from each other. The 
core is again missing. 
 
Refit Set VLL 2 (Fig. 4.26 [116E-108N] & 4.18.2.) comprises 2 flakes. The two flakes 
were excavated at a distance of about 40 cm from each other. The refit-lines run East-
West, so the slope of the left bank of the “spring-amphitheatre” (Northwest-Southeast) 
seems not to have influenced this direction. 
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The Refit Sets VLL 1 and VLL 2 clearly belong to the same RMU and probably also to 
the same core reduction sequence. The two sets were found at a distance of 25 cm from 
each other. The maximal vertical artefact spread amounts to 7 cm. These artefacts are 
probably the residues of a single core reduction sequence that was performed at this 
spot. Several chips were also excavated there. A clear correlation between the refitted 
pieces and the chips seems to indicate that these two refitted sets were more or less 
found in situ. 
 
Refit Set VLL 3 (Fig. 4.26 [116E-108N] & 4.6.), which has been excavated at 
Veldwezelt-Hezerwater, is built up of a total of 3 pieces. One flake and a blade-like 
flake were refitted to the core. The core and the two other pieces were found not far 
from each other, at a distance of about 15 and 75 cm. It is interesting to note that these 
artefacts were without any doubt found within the same lithostratigraphical position. It 
is possible that these pieces were found in situ, because there seems to be a correlation 
between the refitted pieces and at least some of the chips in the cluster. However, the 
refit-lines run North-South, so gravity (slope of the left bank of the so-called “spring-
amphitheatre”) could have played a role here. 
 
Refit Set VLL 4 (Fig. 4.26 [112E/114E-106N] & 4.7.) comprises 3 pieces. There is one 
elongated core with two opposed striking platforms and two cortical blade-like flakes. 
The three artefacts were found between 50 and 150 cm from each other. The flint type is 
of rather good quality. The refit-lines run Northwest-Southeast, so the slope could have 
influenced this direction. These artefacts are the residues of a single core reduction 
sequence that was performed at this spot. Several chips were also excavated. There 
seems to be a clear correlation between the refitted pieces and the chips. The artefacts of 
the refit set were found more or less on the same level. However, the most northern 
artefact is only slightly in a higher position due to the beginning slope. So the slope 
seems to have influenced the absolute vertical position of these artefacts. It is clear that 
these artefacts are the residues of a single core reduction sequence that was performed at 
this spot. 
 
Refit Set VLL 5 (Fig. 4.26 [112E/114E-104N] & 4.13.) is built up of a total of 20 
pieces. There is one core with multiple striking platforms, nineteen flakes and chips. All 
artefacts, except the core, were found within 160 cm from each other. Most artefacts 
were found within 80 cm from each other. The refit-lines run Northwest-Southeast. 
These artefacts are clearly the residues of a single core reduction sequence that was 
performed at this spot. Twenty other flakes, which belong to the same RMU, have also 
been found at this spot. At least 15 chips were also excavated near this artefact cluster. 
There seems to be a clear association between the refitted core, the flakes and the chips. 
 
However, many chips of Refit Set VLL 5 seem to have been washed out. Fifteen 
artefacts were found more or less near the same level (Fig. 4.22.). Only 3 artefacts were 
found in a slightly higher position (max. 7 cm), whereas only 2 artefacts were found in a 
slightly lower position (max. 5 cm). Does the level on which the 15 artefacts were found 
indicate the original living floor? The maximal total vertical artefact spreading is around 
12 cm. These artefacts are clearly the residues of a single core reduction sequence that 
was performed at this spot. It seems that the larger pieces were in situ, however, the 
chips distribution seems to have been influenced by runoff. Nevertheless, this refit set 
represents the best in situ context of the VLL locus. The post-depositional processes did 
only slightly disturb the original horizontal and vertical artefact distribution. The reason 
why the core was found outside the artefact concentration itself probably finds its cause 
in “core-tossing”. However, this is difficult to prove. However, the eccentric position of 
the core of Refit Set VLL 5 is of course very remarkable. 
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Refit Set VLL 6 (Fig. 4.26 [114E-108N] & 4.14.) comprises 5 refitted flakes. These 
artefacts were found 85 cm from each other. The core is again missing. The refit-lines 
run East-West, so the slope (Northwest-Southeast) of the left bank seems not to have 
influenced this direction. Four pieces of Refit Set VLL 6 were found at the same level. 
Only one artefact was found in a slightly higher position (about 4 cm). Very few chips 
were excavated at the spot (Fig. 4.24.). However, we think that during this core 
reduction sequence not many chips were produced anyway. 
 
 
4.1.4.5. 3D Distribution of the Artefacts at the VLL Locus 
 
The VLL artefacts were originally deposited “on top” of the VLL soil. However, the old 
VLL palaeosoil had a concave topography (Fig. 4.2.). So, displaying the three-
dimensional relationships could be an important aid in understanding the stratigraphical 
relationships. In this study we made use of the 3D GIS programme “Sigma Plot 2000”. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 4.27. VLL locus: 3D graph of the distribution of the VLL artefacts 
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In the 3D graph, which shows the VLL artefacts (Fig. 4.27.), the artefacts (triangles) 
were plotted against the West profile of the locus. The X data represent the East 
direction, the Y data represent the North direction and the Z data represent the elevation 
of the lithic artefacts. The 3D effect is created by means of the so-called “drop-lines”, 
which try to create a perspective view, so that one gets an impression of the relative 
distances of the artefacts in real space. It seems that the VLL artefacts, generally 
speaking, follow the local topography (Fig. 4.2.), namely that of the so-called “spring-
amphitheatre”. However, artefacts that were found close to each other do not necessarily 
appear to lie at “the same level”. So, a certain degree of vertical movement of the 
artefacts seems to have influenced the original artefact distribution. However, it is still 
possible that several episodes of Middle Palaeolithic occupation took place at this spot, 
which resulted in several “separate” living floors. However, this is impossible to prove. 
We believe that the vertical disturbance of the VLL artefacts is relatively modest. There 
is more evidence to suppose that the post-depositional processes have, at least partly, 
influenced the horizontal positions of the VLL artefacts. In other words, the “surface-
disturbance” seems to be more outspoken than the “subsurface-disturbance”. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 4.28. VLL Locus: 3D graph of the distribution of the GRA(2B) 2 (= VLL s.l.) Artefacts 
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In this 3D graph, which shows the GRA(2B) 2 (= VLL s.l.) artefacts (Fig. 4.28.), the 
artefacts (triangles) were plotted against the North profile of the locus. These artefacts 
were found in the central part of the “spring-amphitheatre”. The position of the artefacts 
clearly shows that the fall of the “amphitheatre” towards the Northeast is significant 
(about 80 cm over 14 m). This seems to indicate that the GRA(2B) 2 artefacts were 
susceptible to the forces of gravitation, especially when running water was involved. 
This makes it highly probable that most of the GRA(2B) 2 artefacts were found ex situ. 
It is thus not really possible to detect any original Middle Palaeolithic patterning within 
the GRA(2B) 2 artefact scatters. The layout of the GRA(2B) 2 artefacts does thus no 
longer mirror original Middle Palaeolithic behaviour. On the other hand, the spatial 
patterning of the VLL s.s. artefacts, which was shown in Fig. 4.27, can still largely be 
ascribed to Middle Palaeolithic human activities. This does not at all exclude horizontal 
and vertical displacement of the artefacts by natural post-depositional processes. 
However, the analysis of the VLL s.s. artefact scatters seems to indicate that the post-
depositional blurring effects were “restricted”. Indeed, post-depositional blurring did 
not prevent the recognition of at least some of the original Middle Palaeolithic human-
induced spatial patterns on the left and right bank of the “spring-amphitheatre”. 
 
 
4.1.4.6. Conclusion 
 
It seems that many artefacts of the VLL refit sets were probably found more or less in 
situ. However, not one of these refit sets was for 100% in situ. Some artefacts were, 
while others were not. However, the post-depositional processes seemed to have played 
only a minor role. Nevertheless, they clearly had an impact on the horizontal and 
vertical distribution of the artefacts. The original horizontal dispersion of the VLL s.s. 
artefacts seems to have been primarily modified by the physical elements (e.g., climate 
& gravity), whereas the vertical distribution seems to have been predominantly induced 
by biological transport agents (e.g., earthworms & burrowing animals). These biological 
transport agents were thus responsible for the occasional downward migration of 
particular lithic artefacts. However, we also have to keep in mind that the VLL unit was 
also the result of syndepositional pedogenesis. Nevertheless, the post-depositional 
processes seem to have influenced especially the horizontal positions of the VLL s.s. 
artefacts and not so the vertical positions. In other words, the “surface-disturbance” 
seems to be more outspoken than the “subsurface-disturbance”. On the other hand, the 
GRA(2B) 2 artefacts, which were found in the central part of the “spring-amphitheatre”, 
seem to have been more susceptible to the post-depositional transport agents (e.g., water 
action). Most of the GRA(2B) 2 artefacts were probably found ex situ. 
 
Table 4.4/5 gives an overview of the post-depositional transport agents that were active 
at the VLL locus. The general VLL artefact distribution still allows us to reconstruct 
some of the activities that were carried out by the Middle Palaeolithic humans, who 
occupied the original site. There were indeed several in situ knapping spots present. In 
table 4.4/5, we make a distinction between “attested” and “probable” post-depositional 
processes. Indeed, it is very difficult, if not impossible, to assess the influence of for 
instance rainfall, hail, snow, melting-water and wind action. Nevertheless, these 
potential transport agents have undoubtedly influenced the horizontal distribution of the 
artefacts significantly and may have left no demonstrable traces. On the other hand, 
water action seems to have clearly affected the horizontal distribution of the GRA(2B) 2 
artefact assemblage. It is thus necessary to make a clear distinction between the VLL 
s.s. and the GRA(2B) 2 transport agents, which were active at the VLL locus. At the 
VLL locus, signs of cryoturbation during the pedogenesis of the VLL soil are absent. 
However, the artefacts must have been affected by seasonal freezing and thawing.  
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Table 4.4./5. Overview of the Post-Depositional Transport Agents at the VLL Locus 
 
                      VLL Locus 
                    GRA(2B) 2    VLL s.s. 
    Attested  Probable  Attested  Probable 
 
Lateral Gravitational Artefact Movements by Erosional Agents, based on their Kinetic Energy 
 
Rainfall & Hail   no  yes  no  yes 
Snow & Melting-water  no  yes  no  yes 
Low-energy Water Action  yes  -  no  no 
High-energy Water Action  no  no  no  no 
Wind Action (winter gales)  no  yes  no  yes 
 
 
Post-depositional Sediment Erosion 
 
Severe Erosion   no  no  no  no 
Runoff   no  yes  no  no 
Water Channelling  no  no  no  no 
Solifluction (erosion)  no  yes  no  yes 
Truncated Soil Horizon  no  no  no  no 
 
 
Post-depositional Sediment Accumulation Process 
 
Solifluction (deposition)  no  no  no  no 
Fluvial Sedimentation  no  no  no  no 
Alluvial Sedimentation  no  no  no  no 
Colluvial Sedimentation  yes  -  yes  - 
Aeolian Sedimentation (Loess) no  no  no  no 
 
 
Cryoturbation 
 
Seasonal Freezing and Thawing no  yes  no  yes 
Frost Heaving   no  no  no  no 
(Former) Ice-wedges  no  no  no  no 
Frost Cracks   no  no  no  no 
Patterned Ground (polygons)  no  no  no  no 
 
 
Bioturbation 
 
Tree-falls   no  no  no  no 
Tree-roots   no  no  no  no 
Earthworms   no  yes  no  yes 
Krotowinas   no  no  no  yes 
Burrowing Animals  no  no  no  yes 
Trampling   no  yes  no  yes 
Scavenging Carnivores  no  ?  no  ? 
 
 
Lateral Artefact Displacement (problem: tossed artefacts) (surface: in cm) 
 
Between min. & max.  0-600  -  0-200  - 
 
 
Vertical Artefact Displacement (subsurface: in cm) 
 
Upper Slope Position (min.)  0  -  0  - 
Slopefoot Position (max.)  30  -  30  - 
 
 
Multiple Occupation  no  yes  no  yes 
Single Occupation  no  no  no  no 
Living Floor(s) Preserved  no  no  yes  - 
Overall Post-depositional Distortion medium  -  low  - 
 
Spatial Organisation is 
Still Human-Induced  no  -  yes  - 
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Traces of tree-falls and tree-roots are also missing and krotowinas have not been 
observed either. We think that traces of tree-roots and krotowinas were probably 
obliterated by the VLL soil formation. Under normal circumstances, burrowing animals 
are always present in soils. However, we have to keep in mind that the VLL soil came 
into existence in a very “wet” environment. Nevertheless, some VLL artefacts were 
found near the top of the VLL unit, while other artefacts were found 30 cm underneath 
the top of the same unit. On the other hand, some artefacts of the GRA(2B) 2 lithic 
assemblage, which were in vertical position, were clearly “resting” on top of the 
underlying GRA1 gravel (Fig. 2.3: 13). This seems to indicate that at certain times, the 
VLL bed in the central part of the “spring-amphitheatre” was just wet mud. Artefacts, 
which were dropped by Middle Palaeolithic humans, immediately sunk through the 
mud, just until they hit the underlying GRA1 gravel-bed. This phenomenon could 
explain why several GRA(2B) 2 artefacts were found in a vertical position. The drier 
slopes of the “amphitheatre” resulted in the fact that there, bioturbation was the major 
vertical transport agent. So, both the GRA(2B) 2 and the VLL s.s. lithic assemblages 
have been effected by post-depositional processes. However, the horizontal human-
induced dimension of the VLL s.s. artefacts was better preserved than the horizontal 
GRA(2B) 2 artefact layout, which seems to imply that the VLL s.s. artefacts still reflect 
a great deal of the Middle Palaeolithic human-induced spatial patterning. 
 
 
4.1.5. Character of the VLL Locus 
 
We suppose that the VLL locus was first of all inhabited because it was a place where 
lithic raw materials were extracted from the gravel-bed of the “spring-amphitheatre” 
and from the Maas terrace. Indeed, the basic activities, which were executed at the VLL 
locus, were all related to its “quarry” function. The VLL locus should thus essentially be 
characterised as a specialised “workshop” devoted to the extraction and testing of lithic 
raw materials, the systematic working down of the initial flint nodules (decortication) 
and the production of portable (weight reduction) cores, flakes, blade-like flakes, 
blades, tool blanks and tools, which are thus assumed to have been transported from the 
VLL locus for use in other sites. The poor quality of the flint nodules that have been 
worked into cores and tools at the VLL locus is remarkable. This goes contrary to the 
notion that river and terrace gravel flint would have been largely avoided for tool 
manufacture, owing to the effects of battering and frost action on the nodules. The lithic 
artefacts that have been excavated at the VLL locus are for almost 100% derived from 
these local flint outcrops. There is no indication that other lithic raw materials have been 
imported to the locus. In the case of the VLL locus, there can be little doubt that the 
immediate accessibility of rich and relatively poor quality raw material must have been 
the primary factor influencing the choice of the particular position of the locus. This 
could be an expression of deliberate “energy-economising” behaviour that would 
preferentially place emphasis on the most local and easily accessible raw material 
sources. Middle Palaeolithic subsistence and raw material procurement strategies might 
have specifically targeted this sort of locations. The VLL locus seems to have 
functioned as a specialised “flint quarry” or “flint extraction site” and a primary 
“workshop” location where discarded cores, flakes, blade-like flakes and blades were 
relatively common, but fully retouched tool forms were relatively rare. This sometimes 
dry gravel-bed river channel was thus repeatedly used as a source of coarse flint by 
Middle Palaeolithic people. The flint-rich gravel-bed itself and the gently sloping banks 
along both sides of the “spring-amphitheatre” invited these people to manufacture their 
cores, flakes, blades, tool blanks and tools at this spot in the Hezerwater valley. Because 
by the time of the flint knappers working on the riverbanks, the surrounding area would 
have been covered by loess deposits and partially covered with boreal vegetation. 
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4.2. The VLB Locus at Veldwezelt-Hezerwater 
 
4.2.1. Geomorphological Setting, Stratigraphy and Pedology 
 
The artefacts of the VLB locus (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 found in a lithostratigraphical unit, which was characterised by soil formation. In 
order to reconstruct the activities of the Middle Palaeolithic people, it is crucially 
important to understand the geological context of the VLB lithic assemblage (Table 
4.6.). However, one of the major problems is, that we do not know what the original 
VLB assemblage included, nor how big it was. Likewise, we do not know the human 
impact on the VLB lithic assemblage after it was produced. Here, we will thus first give 
an overview of the geological context of the VLB lithic assemblage. In Fig. 2.3., 3.8. 
and 4.1., the section of a relatively wide (20 m) buried “spring-amphitheatre” (Personal 
Communication: F. Gullentops) of the Hezerwater brook can be seen underneath the 
obliterating Bt-horizon of the “Eemian s.s. soil” (PGB: 20). The VLB unit (18), within 
which the artefacts of the VLB locus were found, was embedded within the “SRB-VLL-
VLB Soilcomplex” (Fig. 2.3., 3.8. & 4.1.). The VLB lithic assemblage was excavated in 
a geologically sealed context, namely in the VLB lithostratigraphic unit, which 
represents a body of colluviated loam, which underwent interstadial pedogenesis (Table 
4.6.). There is no important gravel component present within the VLB unit, although a 
few gravels sometimes do occur. The maximal gravel diameter rarely exceeds 0.5 cm. 
Several krotowinas were found within the VLB lithostratigraphic unit. It seems that in 
general, biological activity was a more important process within the VLB unit than 
within the VLL lithostratigraphic unit (Table 4.6.). 
 
The VLB unit (Fig. 2.3. & 3.8. VLB: 18) was, just as the VLL unit, partly horizontal 
and partly dipping. In order to establish the “original” geomorphology, the GIS 
programme “Surfer Win 32 - Version 6.04” was used to provide some insight into this 
matter. Points at the top of the VLB unit have been recorded by Total Station Theodolite 
as the different areas were excavated. In a 2.0 m spaced grid, the interfaces were 
recorded in the sections of these squares. The “reconstructed” palaeosurface of the VLB 
locus (Fig. 4.29.) provides a model of the shape of the past land surface. Just as with the 
VLL locus, we are dealing here with a small “side-valley” or more correctly with a so-
called “spring-amphitheatre” of the Hezerwater brook. The VLB “spring-amphitheatre” 
is in fact the same one as the VLL “sping-amphitheatre”. However, the original humic 
VLB soil was developed in new colluvial sediments, which had been deposited on top 
of the VLL soil, which had thus been buried by these new sediments. As a consequence, 
the VLB artefacts always have higher absolute elevation measurements than the VLL 
artefacts at any given spot. However, it is important to keep in mind that at different 
times, diverse small water channels were still active within the central area of the 
“spring-amphitheatre”. This means that parts of the underlying gravels, which included 
many flint nodules (Fig. 2.3. & 3.8. GRA1: 13.) were regularly exposed. On the other 
hand, erosion near the Maas terrace resulted in the formation of colluvial deposits at the 
bottom of the VLB “spring-amphitheatre”. The reconstruction of the hypothetical 
palaeosurface of the VLB locus (Fig. 4.29.) shows that it was “steeper” and thus more 
concave, than the palaeosurface of the VLL locus (Fig. 4.2.). The VLB artefacts were 
excavated in the two VLB slopes, which covered more of the “spring-amphitheatre” 
than the VLL slopes did. One of the most prominent characteristics of the VLB soil was 
that within the soil many charcoal pieces were found. The VLB artefacts were thus 
always clearly associated with charcoal. Within the VLL soil, on the other hand, no 
charcoal pieces were present. Apart from the humic appearance of the VLB soil, the 
occurrence of charcoal within the soil was one of its most distinguishing features. 
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Table 4.6. The Geological Matrix at the VLB Locus at Veldwezelt-Hezerwater 
 
  -------------------------------------------------------------------------------------------- 

Unit:      VLB 
  -------------------------------------------------------------------------------------------- 
 

Geologically Sealed Context    yes 
 

Superposition of Separate Lithic Assemblages  yes 
 

Low or High Energy Environment   low 
 

Stratum: Horizontal (h) / Dipping (d)   h & d 
 

Substratum: Loess    no 
  Colluviated Loam   yes 

 
Palaeosoil Present     yes 

 
Pedogenesis     weak 

 
Climate during Pedogenesis: Interstadial  yes 

Interglacial  no 
 

Stream Action     no 
 

Important Gravel Component    no 
 

Mean Gravel Size (in cm)    0.5 
 

Graviturbation     yes 
 

Bioturbation     yes 
 

Scavenging Carnivores    ? 
 

Krotowinas     yes 
 

Tree Falls      no 
 

Repeated Freezing and Thawing    no 
 

(Former) Ice Wedges      no 
 

Desiccation Cracks     no 
 

Patterned Ground (polygons)    no 
 

Cryoturbation     no 
 

Solifluction     no 
 

Sedimentation Rate:  Slope Position   low 
Valley Position   moderate 

 
Mean Thickness of the Soil Horizon (in cm):  Slope Position 5 

 Valley Position 30 
 

Horizontal Artefacts Displacement   low 
 

Vertical Artefact Displacement    low 
 

Vertical Artefact Distribution (in cm):  Slope Position 5 
     Valley Position 30 
 
Truncated Soil Horizon    no 

 
Synsedimentary Pedogenesis    yes 

 
Degree of Post-depositional Distortion   low 
 
-------------------------------------------------------------------------------------------- 
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Fig. 4.29. VLB locus: “spring-amphitheatre” dipping towards the Northeast - 3D surface 
measured from the site datum: 100 m East (X Data) - 100 m North (Y Data) - 20 m 
Elevation (Z Data) 
 
 
4.2.2. Core Reduction at the VLB Locus 
 
4.2.2.1. Introduction 
 
Just as at the VLL locus, the lithic raw materials at the VLB locus were relatively small 
(usually < 10 cm) and subsequently the core reduction chains were again relatively short 
either. The description and analyses of the cores and their products are organised 
primarily in terms of the orientations of the successive blank removals; “centripetal” 
versus “parallel” core reduction. Cores that fall outside these two categories will be 
labelled “opportunistic” cores. 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 properties of different strategies of core reduction. 
 
The VLB lithic assemblage, which was excavated at Veldwezelt-Hezerwater, includes 
687 artefacts (Table 4.7. & Fig. 4.30.). Overall, the VLB lithic assemblage contains 7 
cores, 215 flakes (> 1 cm), 11 blades, 2 Levallois flake, 15 primary decortication flakes 
(over 90% cortex), 119 partially cortical flakes (10-90% cortex), 301 chips (< 1 cm), 7 
hammer-stones and 3 tools s.s. The VLB lithic assemblage contains an interesting 
diversity of core forms (Table 4.7.). Indeed, the core reduction strategies, which 
occurred within the VLB lithic assemblage could be classified in terms of three broad 
“trends”, materialised by the presence of “parallel” and “opportunistic” cores. However, 
the “centripetal/Levallois” core reduction strategy was also attested at the VLB locus, 
which was not the case at the VLL locus. The centripetal/Levallois cores were clearly 
made on an imported flint nodule, which was exceptionally big in the context of the 
lithic raw material environment at the VLL and VLB loci at Veldwezelt-Hezerwater. 
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Table 4.7. Artefact Inventory and Artefact Frequencies (N) at the VLB Locus 
 
 
  ---------------------------------------------------------------------------------------- 

Unit:      VLB 
  ---------------------------------------------------------------------------------------- 
 
  A. Cores 
 

“Centripetal” Cores               2 
 

 “Levallois” Cores        2 
 

“Parallel” Cores             3 
 

“Opportunistic” Cores               2 
 
  Total Cores          7 
 
  ---------------------------------------------------------------------------------------- 
 
  B. Artefacts 
 
  Total Cores          7 
 

Primary Decortication Flakes (over 90% cortex)     15 
 

Partially Cortical Flakes (10 to 90% cortex)     119 
 

Flakes       215 
 

Blades         11 
 
  Crested Blades          0 
 

Points                0 
 

“Levallois” Flakes          2 
 

“Levallois” Blades          0 
 

“Levallois” Points          0 
 

Tools s.s.               3 
 

Hammer-stones          7 
 
  Chips (< 1 cm)      301 
 
  Debris           7 
 
  Total Artefacts      687 
 
  ---------------------------------------------------------------------------------------- 
 
  C. Artefact Sizes 
 

Artefacts > 10 cm          0 
Artefacts > 9 cm & < 10 cm         2 
Artefacts > 8 cm & < 9 cm         1 
Artefacts > 7 cm & < 8 cm         1 
Artefacts > 6 cm & < 7 cm         4 
Artefacts > 5 cm & < 6 cm         7 
Artefacts > 4 cm & < 5 cm       55 
Artefacts > 3 cm & < 4 cm       73 
Artefacts > 2 cm & < 3 cm     103 
Artefacts > 1 cm & < 2 cm     140 
Chips      < 1 cm      301 
 

  ---------------------------------------------------------------------------------------- 
Total Artefacts      687 

  ---------------------------------------------------------------------------------------- 
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Fig. 4.30. Artefact sizes at the VLB locus (X-axis: artefact size classes; Y-axis: number of 
artefacts within a size class) 
 
 
The small raw material nodules, which at the VLB locus at Veldwezelt-Hezerwater 
were worked into opportunistic or “parallel/prismatic” cores, provided little opportunity 
for preliminary shaping of cores by the Middle Palaeolithic flint knappers. The two 
“centripetal/Levallois” cores on the other hand, which were excavated at the VLB locus 
at Veldwezelt-Hezerwater, were extensively prepared and shaped. Contrary to the VLL 
lithic assemblage, which shows a high degree of “bladeyness”, the degree of 
“bladeyness” of the VLB lithic assemblage is much less pronounced. Nevertheless, the 
“parallel” core reduction, which is attested at the VLB locus at Veldwezelt-Hezerwater, 
seems to be effectively identical in most respects to the “prismatic” core reduction 
strategies documented within the VLL lithic assemblage. Notwithstanding this 
observation, it seems that “centripetal/Levallois” core reduction takes a very prominent 
place within the VLB lithic assemblage. Table 4.7 gives an overview of the diversity of 
the core forms, which were excavated at the VLB locus at Veldwezelt-Hezerwater. 
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4.2.2.2. Description of the Parallel Cores at the VLB Locus 
 
• Core 1 - Refit Set VLB 1 - VH98 VLB 1001 (Fig. 4.31.) 
 
1. Raw material type:   Rullen Flint (origin: local) 
2. Quality of the raw material: good (fine-grained) 
3. Size of the original flint nodule: unknown 
4. Refit state:   four refits (core included) 
5. Raw Material Unit (RMU): one core; three flakes; two blades 
6. Number of striking platforms: two 
7. Treatment of the platform(s): cortical + faceted 
8. Core type:    parallel/prismatic 
9. Direction of core reduction: bipolar 
10. Rotation of the core:  semi-rotating 
11. Size of the discarded core: 5 x 2.5 x 2 cm (maximum dimensions) 
12. Final stage of the core:  exhausted 
13. Productivity:   series of blades 
14. Quality of knapping:  successful laminar production 
15. Core reduction sequence:  Core 1 or Refit Set VLB 1 comprises 4 refitted 
pieces. The initial flint nodule was a small cylindrical, elongated volume of stone. The 
core reduction process started with the preparation of two opposed, partly cortical and 
partly faceted striking platforms at either end of the flint nodule. These two striking 
platforms were prepared by striking off several cortical flakes. However, there seems to 
have been not a great deal of prior preparation of the face of detachment. Indeed, there 
is no evidence that an intensive decortication phase was carried out prior to the 
reduction of the core. The largest of the two striking platforms was then used to launch 
the core reduction sequence along a natural ridge of the flint nodule. At least two 
cortical blade-like flakes were produced. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 4.31. VLB locus - Core 1: semi-rotating, bipolar, parallel/prismatic core 
(Drawing: M. Van Meenen - Scale 1:1) 

 147



MIDDLE PALAEOLITHIC VELDWEZELT- HEZERWATER 
_____________________________________________________________________________ 

 

 
 
The core was turned and then again two cortical blade-like flakes and one partially 
cortical blade-like flake were struck off from the opposed, smaller striking platform. 
Then, the core was turned again and the initial striking platform was rejuvenated. Then 
two blades were struck off from the rejuvenated striking platform. However, premature 
hinging off of the “desired” blades was attested as the abandoned specimen preserved 
two clear step fracture along the face of detachment. These medial step fractures were 
never removed by lateral retouch. It is interesting to note that the evidence for platform 
renewal points to the removal of several small flakes. Unlike “platform tablets”, these 
platform renewal flakes did not carry away the entire platform. This may be an effect of 
raw material size, as completely eliminating the platform would have quickly rendered 
the core too short for use. 
 
 
• Core 2 - VH01 VLB 5992 (Fig. 4.32.) 
 
1. Raw material type:   Lanaye Flint (origin: local) 
2. Quality of the raw material: good (fine-grained) 
3. Size of the original flint nodule: unknown 
4. Refit state:   no refits 
5. Raw Material Unit (RMU): one core 
6. Number of striking platforms: two 
7. Treatment of the platform(s): cortical 
8. Core type:    parallel 
9. Direction of core reduction: multi-directional 
10. Rotation of the core:  not rotating 
11. Size of the discarded core: 9.5 x 3 x 3 cm (maximum dimensions) 
12. Final stage of the core:  not exhausted 
13. Productivity:   series of blade-like flakes 
14. Quality of knapping:  laminar production 
15. Core reduction sequence:  Core 2 was made on an initial flint nodule that 
was more or less cylindrical and clearly elongated. However, not the two “extremities” 
or the two “poles” of the flint nodule were used to prepare the striking platforms, but the 
cortical long flanks of the flint nodule were used as striking platforms. Unfortunately, 
the initial steps of the core reduction sequence could not be reconstructed. Nevertheless, 
the core reduction sequence started from two opposed, unprepared striking platforms. 
There also seems to have been not a great deal of prior preparation of the face of 
detachment. Indeed, no extensive decortication phase seems to be present. The core 
reduction sequence was probably launched along a natural ridge of the flint nodule. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 4.32. VLB locus - Core 2: parallel core (Scale 1:1) 
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Several cortical blade-like flakes were produced. Then a series of plain blade-like flakes 
was struck off. We do not know whether or not there were three or even four series of 
blade reduction. The fact of the matter is that only the last series of blade reduction was 
preserved on the final core. The core must have been turned at least three times. The 
“laminar” core was probably abandoned after a flake, which left a hinge fracture on the 
face of detachment, was struck off. This step fracture has never been removed. We are 
aware that the concept of parallel core reduction is pushed to its limits here. 
Nonetheless, we have the impression that parallel core reduction was the aim of the 
Middle Palaeolithic flint knappers. However, this “parallel” core is quite remarkable, 
because not the two “extremities” or the two “poles” of the flint nodule were used to 
prepare the striking platforms, but the long flanks of the flint nodule. 
 
 
• Core 3 - Refit Set VLB 3 - VH98 VLB 1064 (Fig. 4.33.) 
 
1. Raw material type:   Lanaye Flint (origin: local) 
2. Quality of the raw material: good (fine-grained) 
3. Size of the original flint nodule: unknown 
4. Refit state:   five refits (core included) 
5. Raw Material Unit (RMU): one core; eight flakes; two blades; five chips 
6. Number of striking platforms: two 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 4.33. VLB locus - Core 3: bipolar, parallel core 
(Drawing: M. Van Meenen - Scale 1:1) 
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7. Treatment of the platform(s): cortical + faceted 
8. Core type:    parallel/prismatic 
9. Direction of core reduction: bipolar 
10. Rotation of the core:  semi-rotating 
11. Size of the discarded core: 7 x 4 x 2.5 cm (maximum dimensions) 
12. Final stage of the core:  exhausted 
13. Productivity:   series of blade-like flakes 
14. Quality of knapping:  successful laminar production 
15. Core reduction sequence:  Core 3 or Refit Set VLB 3 comprises five refitted 
pieces. The initial flint nodule was an elongated volume of stone on which several frost-
fractured surfaces were present. The core reduction process started with the preparation 
of two opposed, partly cortical and partly faceted striking platforms at either end of the 
flint nodule. The largest of these two striking platforms was then used to launch the core 
reduction sequence along a natural ridge of the flint nodule. The core was turned and 
then several blade-like flakes were struck from the opposed, smaller striking platform. 
Then, the core was turned again and the initial striking platform was rejuvenated. At 
least two blade-like flakes were struck off from the rejuvenated striking platform. The 
removal of a “platform tablet” points to platform renewal. This platform renewal flake 
carried away the entire striking platform. Finally, it seems that the core has been burnt 
after its abandonment. Indeed, potlids on the core seem to support this interpretation. 
 
 
4.2.2.3. Description of the Opportunistic Cores at the VLB Locus 
 
• Core 1 - Refit Set VLB 2 - VH98 VLB 1109 (Fig. 4.34.) 
 
1. Raw material type:   Lanaye Flint (origin: local) 
2. Quality of the raw material: poor (coarse-grained) 
3. Size of the original flint nodule: unknown 
4. Refit state:   five refits (core included) 
5. Raw Material Unit (RMU): one core; fourteen flakes 
6. Number of striking platforms: four 
7. Treatment of the platform(s): plain + cortical 
8. Core type:    opportunistic 
9. Direction of core reduction: multi-directional 
10. Rotation of the core:  not rotating 
11. Size of the discarded core: 6.5 x 4.5 x 2.5 cm (maximum dimensions) 
12. Final stage of the core:  not exhausted 
13. Productivity:   flake production 
14. Quality of knapping:  opportunistic 
15. Core reduction sequence:  Core 1 or Refit Set VLB 2 is built up of a total of 
five pieces. There is one core with at least four striking platforms and four refitted 
flakes. Nine other flakes, which belonged to the same RMU, have also been found. The 
core has one major and three secondary striking platforms. The natural shape of the 
initial frost-cracked flint nodule and the natural ridges, which were present on the 
surface of the flint nodule, were exploited in an “opportunistic” way. The core reduction 
sequence began with the preparation of a plain striking platform on the long side of the 
flint nodule, which was used for the removal of at least four flakes. Then the second 
striking platform was prepared. From this striking platform at least three flakes were 
struck off. Then at least three and two flakes were struck off from the third and the 
fourth striking platform. However, it is impossible to determine, which striking platform 
was used first and which last. The quality of the flint nodule is extremely poor and this 
was probably the reason why this multi-directional core was abandoned fairly quickly. 
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Fig. 4.34. VLB locus - Core 1: multi-directional, opportunistic core 
(Drawing: M. Van Meenen - Scale 1:1) 
 
 
• Core 2 - Refit Set VLB 4 - VH01 VLB-South 5657 (Fig. 4.35.) 
 
1. Raw material type:   Lanaye Flint (origin: local) 
2. Quality of the raw material: poor (coarse-grained) 
3. Size of the original flint nodule: unknown 
4. Refit state:   six refits (core included) 
5. Raw Material Unit (RMU): one core; twelve flakes; one hundred chips 
6. Number of striking platforms: five 
7. Treatment of the platform(s): plain + cortical 
8. Core type:    opportunistic 
9. Direction of core reduction: multi-directional 
10. Rotation of the core:  not rotating 
11. Size of the discarded core: 5.5 x 7 x 3.5 cm (maximum dimensions) 
12. Final stage of the core:  exhausted 
13. Productivity:   flake production 
14. Quality of knapping:  opportunistic 
15. Core reduction sequence:  Core 2 or Refit Set VLB 4 is built up of a total of 
six pieces. There is one core with at least four striking platforms and five refitted flakes.  
Seven other flakes and about one hundred chips, which belonged to the same Raw 
Material Unit (RMU), have also been found. This is not only the second “richest” RMU 
of the VLB locus, but this RMU is also the second “richest” one of the Veldwezelt-
Hezerwater site. Interesting enough, the core seems to possess no major striking 
platform. All the striking platforms had a plain morphology. However, the natural shape 
of the initial flint nodule and the few blunt natural ridges, which were still present on 
the surface of this rounded flint nodule, were exploited in a profitable, “opportunistic” 
way. Unfortunately, it is not really possible to reconstruct the initial stages of the core 
reduction sequence, although it is clear that a relative elaborate decortication phase must 
have been undertaken by the Middle Palaeolithic flint knappers. This decortication 
phase was clearly carried out at the same spot were the core was found. We believe that 
in the end only one flake, of which the negative scar has been preserved on the surface 
of the core, was the “desired” piece. However, this flake must have been very irregular 
and this was probably the reason why this multi-directional core has been abandoned. 
However, the so-called “wanted” flake has not been found at the VLB locus. 

 151



MIDDLE PALAEOLITHIC VELDWEZELT- HEZERWATER 
_____________________________________________________________________________ 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 4.35. VLB locus - Core 2: multi-directional, opportunistic core (Scale 1:1) 
 
 
4.2.2.4. Description of the Levallois Cores at the VLB Locus 
 
• Core 1 & 2 - Refit Set VLB 5 - VH04 VLB-South 1 & 2 (Fig. 4.36.) 
 
1. Raw material type:   Lanaye Flint (origin: imported) 
2. Quality of the raw material: excellent (fine-grained) 
3. Size of the original flint nodule: unknown 
4. Refit state:   20 refits (2 cores included) 
5. Raw Material Unit (RMU): Refit Set VLB 5: 2 cores; 15 flakes; 3 chips 
     Refit Set VLB 6: 23 flakes (no core) 
     25 small flakes; 115 chips 
6. Number of striking platforms: continuous 
7. Treatment of the platform(s): cortical + plain + faceted 
8. Core type:    centripetal/Levallois 
9. Direction of core reduction: multi-directional 
10. Rotation of the core:  rotating 
11. Size of the discarded core: 10.5 x 10 x 4.5 cm (maximum dimensions) 
12. Final stage of the core:  exhausted 
13. Productivity:   flake production 
14. Quality of knapping:  Levallois flake production 
15. Core reduction sequence:  Refit Set VLB 5, which includes core 1 and core 
2, also comprises 15 flakes and 3 chips. It is important to realise that there initially was 
only one large Levallois core, which has been snapped in two smaller sub-cores later in 
the reduction sequence. Refit Set VLB 6 also belongs to the same Raw Material Unit 
(RMU). However, these two refit sets could not be refitted to each other. Finally, 25 
small flakes and 115 chips also belonged to the same RMU (“Lanaye Flint”). 
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This is not only the “richest” RMU of the VLB locus, but this RMU (N = 183) is also 
the “richest” one of Veldwezelt-Hezerwater. Unfortunately, the initial stages of the core 
reduction sequence could no be reconstructed. The major problem is that refit set VLB 5 
and refit set VLB 6 could not be refitted, although they, without any doubt, belong to 
the same RMU. It thus seems that initially there was one big flint nodule, which had 
been partitioned into two halves. Decortication must have taken place at an “earlier” 
stage, since no decortication flakes were found in the excavated part of the VLB locus. 
Indeed, refit set VLB 5 shows that a succession of flakes had been removed to create a 
continuous striking platform. The upper surface of detachment had been “peeled” off 
with centripetal flakes, resulting in a surface, which somewhat resembled the typical 
“back of a turtle”. Indeed, refit set VLB 5 possesses only one surface of detachment 
opposed to a remnant of cortex, indicating that that side of the core was never exploited. 
The overall shape of refit set VLB 5 is almost circular. The preparation of the surface of 
detachment was accomplished by the removal of preparation flakes whose size was 
about one eight or smaller of the total surface. The directions of these removals do not 
show any clear patterning, although they tend to be centripetal. Nevertheless, their 
orientation varies mainly as a consequence of the morphology of the flint nodule. 
 
As a result, two decorticated Levallois cores (“Refit Sets VLB 5 & 6”) were brought to 
and reduced at the VLB locus at Veldwezelt-Hezerwater. One of these cores was only 
partly reduced, since only a series of preparation flakes was found (Refit Set VLB 6: 
Fig. 4.37.). The core itself has probably been taken to a next site. However, the second 
imported core (Refit Set VLB 5) was completely reduced and has been left behind at the 
VLB locus. While the two sub-cores of refit set VLB 5 provide only part of the 
information needed to reconstruct the reduction sequence, they are still more or less 
indicative of the reduction strategy that has been used, since several refits were found. 
Refit set VLB 5, which was the second imported decorticated Levallois core, was 
probably immediately used to produce a relatively large Levallois flake (length of the 
negative scar: 5.5 cm), without prior preparation of the surface of detachment at the 
VLB locus. However, prior to the removal of the Levallois flake, a convex faceted 
striking platform was prepared at one end of the flaking surface of the core. The striking 
platform was delicately prepared and faceted. Then, a blow, given with a hard hammer 
to the striking platform, determined the flake that cut the centripetal preparation scars, 
resulting in a more or less oval Levallois flake. However, this flake has not been found 
at the VLB locus. Only the negative scar is still partly visible on the surface of 
detachment of the refitted core. However, this Levallois flake must have presented on 
its exterior surface the traces of the centripetal preparatory flake scars. Likewise, the 
Levallois flake must have possessed a rather thick platform and a thick bulb of 
percussion. Nevertheless, the removal of the Levallois flake was successful. So, the 
surface of detachment of the core was prepared another time. After the Levallois flake 
had been removed, the core was further reduced, since a series of at least 7 flakes has 
been struck off from the core. Then the core was divided into two sub-cores. The left 
half was immediately discarded and only the right half was further flaked around its 
margins, since a series of at least 11 flakes was struck off. Finally, a second Levallois 
flake was struck off along the same axis as the first Levallois flake. However, this last 
flake was not successful, but ended in a hinge fracture. In normal circumstance this core 
would have yielded at least two Levallois flakes. However, the new attempt to produce 
the second Levallois flake more or less failed and ended with a hinge fracture. The 
result was that the core was discarded, because of the hinge fracture and because the 
core was also “exhausted”. Indeed, the core was consumed to a point that practically the 
entire prepared striking platform was removed. Indeed, the final flakes were struck off 
by partly using the residual cortex on the “dorsal” surface of the core as a striking 
platform. The final removals of the core thus exhibit partially cortical butts. 
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The refitting analysis showed that it was indeed possible to differentiate between the 
Levallois “end-products” and the Levallois “by-products”. Indeed, the first Levallois 
“end-product”, which has not been found at the VLB locus, was probably used 
somewhere. The second Levallois “end-product” with the hinge fracture was actually 
found at the VLB locus amid the core reduction waste. Consequently, that second 
Levallois “endproduct” was probably never used. The fact of the matter is that refit set 
VLB 5 consists of two Levallois (sub-)cores, one Levallois flake with a hinge fracture, 
fourteen flakes and three chips. Thus, only the missing Levallois “end-product” can be 
interpreted as an object that has actually been used, whereas all the other flakes of refit 
set VLB 5 should merely be seen as core reduction waste. Thus, refit set VLB 5 
preserved evidence of two large Levallois flake removals, which were struck off along 
the same axis of the core, corresponding to the strict definition of “preferential” or 
“linear” Levallois core reduction. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 4.36. VLB locus - Core 1 & 2: Levallois core (Scale 1:1) 
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4.2.2.5. Description of the Flakes and Blade-like Flakes at the VLB Locus 
 
4.2.2.5.1. Overview of the Flakes at the VLB Locus 
 
Short of refitting every blank to a core, it is sometimes difficult to assign a particular 
blank to a particular core reduction strategy. At the VLB locus at Veldwezelt-
Hezerwater, 15 primary decortication flakes (over 90% cortex), 120 partially cortical 
flakes (10 to 90% cortex), 215 plain flakes and 301 chips (< 1 cm) were excavated. 
More than 97% of these flakes were smaller than 5 cm (Table 4.7.). Just as at the VLL 
locus, the dimensions of the artefacts, which were excavated at the VLB locus, were 
thus relatively small. As a consequence, these small flakes would have been of little 
value to the Middle Palaeolithic toolmakers and most of the flakes excavated at the 
VLB locus would then have to be qualified as “waste”. We will start our overview of 
the flakes of the VLB lithic assemblage with refit set VLB 6, which belongs to the same 
RMU as refit set VLB 5 that included the two Levallois (sub-)cores. 
 
 
• Refit Set VLB 6 - VH04 VLB-South (Fig. 4.37.) 
 
1. Raw material type:   Lanaye Flint (origin: imported) 
2. Quality of the raw material: excellent (fine-grained) 
3. Refit state:   23 flakes (no core) 
4. Raw Material Unit (RMU): 183 pieces 
5. Treatment of the platform:  faceted 
6. Core reduction strategy:  Levallois 
7. Direction of core reduction: multi-directional 
8. Size of the discarded flake: 7 x 2 x 1 cm (maximum dimensions largest flake) 
9. Quality of knapping:  Levallois flake production 
10. Reduction sequence:  Refit Set VLB 6, which was found at the VLB 
locus, consists of a series of 23 refitted flakes. Twenty flakes have faceted platforms, 
but 14 flakes also show strips of cortex. However, only two cortical flakes (100% 
cortex) were present. The core, which was made on a flake, is missing. We think that 
the core was initially imported to the VLB locus and afterwards probably exported to 
another site. Refit set VLB 6 and refit set VLB 5 are clearly part of the same high-
quality flint nodule. However, they seem to represent two different sequences of core 
reduction, which were not “connected” technologically. Indeed, the two imported refit 
sets were already separated technologically prior to their arrival at the VLB locus. In the 
right drawing of Fig. 4.37, which shows the ventral sides of most of the refitted flakes, 
we can see that the reduction sequence of this series of flakes started at the bottom right. 
The first flake, which was struck off, was the right bottom flake. This flake is actually a 
“knife” with one cortical edge. Then followed a cortical flake and a plain flake to the 
left, which was followed by a cortical flake and at least two partially cortical flakes to 
the right. Then followed a plain left flake and another plain left flake, which was 
followed by a flake with one cortical edge (“knife”) to the right, which was followed by 
a plain left flake, a cortical flake to the right, at least four plain left flakes, five cortical 
left flakes and one cortical right flake. In general the reduction sequence shifted from 
right (exterior) to left (interior) and back and forth. Most flakes, which belonged to this 
series, were quite laminar. The refitting analysis showed that we were dealing here with 
Levallois core reduction “by-products”, which were probably part of a “preferential” or 
“linear” Levallois core reduction sequence. Indeed, this series of flakes was probably 
struck off to deal with the left lateral and distal convexities of the Levallois core. We do 
not know whether or not a Levallois flake was removed from the core. This Levallois 
flake could have been used at the VLB locus and afterwards exported to another site. 
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Fig. 4.37. VLB locus - Refit Set VLB 6: 23 refitted flakes (Scale 1:1) 
 
 
• Flake 1 - VH98 VLB 1048 (Fig. 4.38.1.) 
 
1. Raw material type:   Lanaye Flint (origin: local) 
2. Treatment of the platform:  faceted 
3. Core reduction strategy:  opportunistic core reduction 
 
 
• Flake 2 - VH00 VLB 5085 (Fig. 4.38.2.) 
 
1. Raw material type:   Lanaye Flint (origin: local) 
2. Treatment of the platform:  plain 
3. Core reduction strategy:  opportunistic core reduction 
 
 
• Flake 3 - VH98 VLB 1135 (Fig. 4.38.3.) 
 
1. Raw material type:   Lanaye Flint (origin: local) 
2. Treatment of the platform:  plain 
3. Core reduction strategy:  opportunistic core reduction 
 
 
• Flake 4 - VH98 VLB 1101 (Fig. 4.38.4.) 
 
1. Raw material type:   Lanaye Flint (origin: local) 
2. Treatment of the platform:  plain 
3. Core reduction strategy:  opportunistic core reduction 
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• Flake 5 - VH98 VLB 1104 (Fig. 4.38.5.) 
 
1. Raw material type:   Lanaye Flint (origin: local) 
2. Treatment of the platform:  plain 
3. Core reduction strategy:  muli-directional, opportunistic core reduction 
 
 
• Flake 6 - VH02 VLB 6199 (Fig. 4.38.6.) 
 
1. Raw material type:   Lanaye Flint (origin: local) 
2. Treatment of the platform:  cortical 
3. Core reduction strategy:  opportunistic core reduction 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 4.38. VLB locus: flakes (Scale 1:1) 
 
 
4.2.2.5.2. Overview of the Levallois Flakes at the VLB Locus 
 
• Levallois Flake 1 - VH00 VLB-South 4-3 (Fig. 4.39.1.) 
 
1. Raw material type:   Lanaye Flint (origin: imported) 
2. Treatment of the platform:  faceted 
3. Core reduction strategy:  Levallois core reduction 
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• Levallois Flake 2 - VH04 Flake of Refit Set VLB 5 (Fig. 4.39.2.) 
 
1. Raw material type:   Lanaye Flint (origin: imported) 
2. Treatment of the platform:  faceted 
3. Core reduction strategy:  Levallois core reduction 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 4.39. VLB locus: Levallois flakes (Scale 1:1) 
 
 
4.2.2.5.3. Overview of the Blade-like Flakes and Blades at the VLB Locus 
 
At the VLB locus, blades were less prominent than at the VLL locus. When the 
parallel/prismatic core reduction strategy was used at the VLB locus, we saw that 
usually one natural long ridge on the face of the core was used to launch the 
parallel/prismatic core reduction sequence. At the VLB locus, there is no evidence that 
crested blades (“lames-à-crête”) were produced. The striking platforms were cortical, 
plain or faceted. At the VLB locus, just as at the VLL locus, many blade-like flakes, 
blades or “bladelets” were characterised by their small dimensions. The small 
dimensions of the lithic pieces were probably the result of the small dimensions of the 
locally available raw material that was found in the gravel-bed of the so-called “spring-
amphitheatre” and in the gravel of the Maas terrace. 
 
 
• Blade-like Flake 1 - VH98 VLB 1014 (Fig. 4.40.1.) 
 
1. Raw material type:   Lanaye Flint (origin: local) 
2. Treatment of the platform:  faceted 
3. Core reduction strategy:  parallel core reduction 
 
 
• Blade 2 - VH98 VLB 1015 (Fig. 4.40.2.) 
 
1. Raw material type:   Lanaye Flint (origin: local) 
2. Treatment of the platform:  plain 
3. Core reduction strategy:  parallel core reduction 
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• Blade 3 - VH98 VLB 1152 (Fig. 4.40.3.) 
 
1. Raw material type:   Lanaye Flint (origin: local) 
2. Treatment of the platform:  faceted 
3. Core reduction strategy:  parallel core reduction 
 
 
• Blade-like Flake 4 - VH99 VLB 3272 (Fig. 4.40.4.) 
 
1. Raw material type:   Lanaye Flint (origin: local) 
2. Treatment of the platform:  plain 
3. Core reduction strategy:  parallel core reduction 
 
 
• Blade-like Flake 5 - VH02 GRA2I (Fig. 4.40.5.) 
 
1. Raw material type:   Lanaye Flint (origin: local) 
2. Treatment of the platform:  faceted 
3. Core reduction strategy:  parallel core reduction 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 4.40. VLB locus: blade-like flakes & blades (Scale 1:1) 
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• Blade 6 - VH04 VLB (Fig. 4.40.6.) 
 
1. Raw material type:   Lanaye Flint (origin: local) 
2. Treatment of the platform:  unknown 
3. Core reduction strategy:  parallel core reduction 
 
 
• Blade 7 - VH02 GRA2I (Fig. 4.40.7.) 
 
1. Raw material type:   Lanaye Flint (origin: local) 
2. Treatment of the platform:  unknown 
3. Core reduction strategy:  parallel core reduction 
 
 
Within the VLB lithic assemblage, only 11 blade-like flakes and blades were present. 
Only 2 blades could be refitted to their original core. Two blades have also been worked 
into tools (Fig. 4.41. & 4.42.). Most blades had a faceted platform and were struck off 
from a unipolar, parallel core, although a bipolar, parallel core was also present. 
Overall, these pieces tend to be quite small. Economy of production and the sizes and 
shapes of the initial flint nodules have influenced the choices made with regard to flint 
nodule selection and reduction. So, at the VLB locus, there also seems to be a link 
between elongated flint nodule selection and parallel core reduction. 
 
 
4.2.2.5.4. Conclusion 
 
At the VLB locus at Veldwezelt-Hezerwater, the simultaneous presence of (1) 
parallel/prismatic, (2) opportunistic and (3) Levallois core reduction was attested. This 
seems to add evidence to the hypothesis that Middle Palaeolithic people could choose 
and employ different core reduction strategies according to specific contexts. The most 
prominent feature of the Levallois core reduction sequence is that this form of core 
reduction was only performed on imported, high-quality and more or less oval pieces of 
lithic raw material. At the VLB locus, there seems to exist a strong association between 
the forms of the cores and the shapes of the initial flint nodules on which they were 
made. However, there also seems to be a strong association between the forms of the 
cores and quality of the initial flint nodules on which they were made. Relatively small, 
elongated and cylindrical local flint nodules were reduced in a parallel way, whereas 
chunky local flint nodules were reduced in an opportunistic way. On the other hand, 
relatively large, more or less oval and high-quality imported pieces of raw material were 
processed in a Levallois core reduction sequence. Levallois core reduction resulted in 
the longest reduction chains attested at the VLB locus. The manner in which cores were 
reduced afforded the Middle Palaeolithic flint knappers at the VLB locus genuine 
control over the functional characteristics of the resulting blanks. 
 
 
4.2.3. Tool Reduction at the VLB Locus 
 
4.2.3.1. Introduction 
 
At the VLB locus, only three tools were found. Two of these tools have been made on 
blade blanks. However, these narrow blanks had not much potential for tool renewal. So 
they were probably only briefly used. Indeed, “tool renewability” does not seem to have 
been an important strategic consideration at the VLB locus at Veldwezelt-Hezerwater. 
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4.2.3.2. Overview of the Tools at the VLB Locus 
 
 
Table 4.8. Overview of the Tool Frequencies (n) at the VLB Locus 
 
Lithic Assemblage   VLB 
 
Tools on Flake Blank      1 
Tools on Blade Blank      2 
Tools on Levallois Blanks      0 
Total Tools       3 
 
 
Tools with Ordinary Retouch     0 
Tools with Quina Retouch      0 
Tools with Bifacial Retouch     0 
Notched and Denticulated Tools     2 
Combination Tools      1 
Bifacial Tools       0 
Handaxes       0 
Total Tools       3 
 
 
 
• TOOL 1 - VH98 VLB 1137: Notched piece (Fig. 4.41.) 
 
1. Raw material type:   Lanaye Flint (origin: local) 
2. Treatment of the platform:  unknown 
3. Core reduction strategy:  parallel core reduction 
4. Size of the discarded tool:  2.5 x 1.8 x 0.4 cm (maximum dimensions) 
5. Tool reduction sequence:  The blank has been struck off from a parallel core 
and then worked into a tool. This blank has a truncation on its proximal end. The 
truncated end has a convex shape. The original platform of the blank has thus been 
removed. Finally, one lateral edge of the tool has been slightly retouched to create a 
complex notch. 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 4.41. VLB locus: notched piece (Scale 1:1) 
 
 
• TOOL 2 - VH01 VLB 5419: Notched piece (Fig. 4.42.) 
 
1. Raw material type:   Lanaye Flint (origin: local) 
2. Treatment of the platform:  faceted 
3. Core reduction strategy:  parallel core reduction 
4. Size of the discarded tool:  3.5 x 1.6 x 0.5 cm (maximum dimensions) 
5. Tool reduction sequence:  This blade-like flake has probably been struck off 
from a parallel/prismatic core. One lateral edge has been used to create a so-called 
“Clactonian” notch, which has been produced by a single blow. 
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Fig. 4.42. VLB locus: notched piece (Drawing: M. Van Meenen - Scale 1:1) 
 
 
• TOOL 3 - VH98 VLB 1110: Combination tool (Fig. 4.43.) 
 
1. Raw material type:   Lanaye Flint (origin: local) 
2. Treatment of the platform:  faceted 
3. Core reduction strategy:  parallel core reduction 
4. Size of the discarded tool:  4.5 x 2.3 x 1 cm (maximum dimensions) 
5. Tool reduction sequence:  Initially, the tool was a bipolar, parallel/prismatic 
core. This tool could be interpreted as a “combination tool”. First of all, there were two 
faceted striking platforms from which the core reduction sequence was launched. From 
the striking platform at the bottom, at least three blades were struck off. However, we 
do not know how many blades were flaked from the upper striking platform. 
Remarkable is that the edge of the core was used to create a burin by removing the 
lateral edge of the tool blank. Indeed, a faceted striking platform was present from 
which the burin spall was struck off. One small negative bulb of percussion and faint 
ripples, which were running along the burin edges, have been observed. This tool could 
be labelled a “core-burin”. We are indeed dealing here with an elongated bipolar 
parallel/prismatic core of which the residual distal striking platform was utilised as a 
striking platform for detaching a small laminar burin spall from the narrow edge. We do 
not know whether or not it was the intention to create a functional burin or whether or 
not it was the intention to use the burin spall as a bladelet. Some researchers (e.g., Bicho 
1992; Zilhão 1997; Krivoshapkin & Brantingham 2004) have already noticed the use of 
“burins” as cores in Upper and Middle Palaeolithic contexts. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 4.43. VLB locus: combination tool (Drawing: M. Van Meenen - Scale 1:1) 
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4.2.3.3. Conclusion 
 
The lithic toolkit at the VLB locus, was made up of two notched blades and a so-called 
“core-burin”. It is worth noting that these tools were almost too small to have been 
conveniently held in the hand. However, notwithstanding their extreme small 
dimensions, there must effectively have been some sort of use for these small tools. 
 
 
4.2.4. VLB Locus Integrity: Living Floors and Post-Depositional Processes 
 
4.2.4.1. Vertical Distribution of the Artefacts at the VLB Locus 
 
We will now try to establish to what extent the excavated archaeological remains of the 
VLB locus still reflect the original human-induced artefact distribution. In Fig. 4.44, the 
artefacts of refit set VLB 1, 2 and 3 were plotted against the West profile. It is important 
to keep in mind that the slope of the left bank of the so-called “spring-amphitheatre” is 
dipping towards the South and that the main concave channel of the “spring-
amphitheatre” is dipping towards the Northeast. This particular situation has an effect 
on the resulting projection of at least some of the VLB lithic artefacts. Notwithstanding 
this observation, the artefacts of these three refit sets seem to follow the overall 
topography of the slope of the left bank of the “spring-amphitheatre”. Some artefacts 
appear to be positioned on the same “level” within the VLB soil horizon. However, 
generally speaking, the VLB artefacts were scattered throughout the VLB unit. Indeed, 
the vertical distribution had a minimal dispersion of 5 cm and a maximal dispersion of 
30 cm. Nevertheless, in most refit sets, the vertical dispersal of the majority of the 
refitted artefacts was less than 10 cm. All the VLB artefacts were found in higher 
positions than the VLL artefacts. No refits were found between these two lithic artefact 
assemblages. So it seems that the VLL artefacts were left behind by Middle Palaeolithic 
flint knappers during the older VLL phase of pedogenesis, while the VLB lithic 
assemblage was left behind during the younger VLB soil formation phase. The fact of 
the matter is that the post-depositional processes (e.g., bioturbation: presence of 
krotowinas) clearly had an impact on the horizontal and vertical distribution of the 
artefacts of the VLB lithic assemblage. However, we have to keep in mind that we are 
also dealing here with “syndepositional” pedogenesis. 
 
 
4.2.4.2. Horizontal Distribution of the Artefacts at the VLB Locus 
 
The general distribution map (Fig. 4.45.) of all the lithic artefacts from the VLB locus, 
shows 4 refit clusters. Three refit clusters were located in the northern area. However, 
not only the South-facing slope (106N-114N), both also the North-facing slope (94N-
100N) was covered with artefacts. Most of the VLB artefacts were found mid-slope or 
near the slopefoot. In Fig. 4.46, the horizontal distribution of the chips, which were 
excavated at the VLB locus, has been plotted. In order to obtain better data on the site 
formation and transformation processes, a substantial amount of energy was invested in 
artefact refitting. In total 63 VLB pieces (16% [386]) were refitted, chips excluded. The 
maps show that the refitted artefact sets are spatially segregated. Most refits are short to 
middle distance (from 0.5 m up to 3 m). Some clusters are restricted to a dense 1m² 
concentration, while other concentrations are dispersed over a wider sub-circular zone. 
These spots probably indicate areas where flint knapping by Middle Palaeolithic people 
took place. The chips, which were found near the refit clusters usually belonged the 
same RMU as the neighbouring refit set. This is especially true for the VLB 4 refit set. 
All the chips that were found near that refit set definitely belonged to the VLB 4 RMU. 
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Fig. 4.44. VLB locus: vertical distribution of the artefacts of Refit Set VLB 1, 2 & 3 
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Fig. 4.45. VLB locus: horizontal distribution of the artefacts & refits 

 165



MIDDLE PALAEOLITHIC VELDWEZELT- HEZERWATER 
_____________________________________________________________________________ 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 4.46. VLB locus: horizontal distribution of the chips & refits 
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In Fig. 4.47, a detailed overview is given of the location of the artefacts of Refit Set 
VLB 5 & 6 (See also Fig. 3.2.). The measured artefacts of this refit set, mostly chips 
and a few smaller flakes, were excavated during the 2003 summer excavation campaign. 
The Levallois cores, the Levallois flakes and most of the preparation flakes, which were 
excavated during a winter salvage excavation in February 2004, were found a bit further 
to the West (+ 1 m). Unfortunately, the exact position of these latter artefacts has not 
been measured by Total Station Theodolite. Nevertheless, we can conclude that the 
artefacts of Refit Set VLB 5 & 6 were almost completely preserved in situ. The bulk of 
the artefacts, which belonged to this RMU, did represent the best in situ circumstances 
at Veldwezelt-Hezerwater. It is very remarkable to notice that the larger pieces were 
found in situ, as a pile of artefacts (+ 5 cm), within the VLB lithostratigraphic unit. 
They were probably buried as a result of synsedimentary pedogenesis. Many chips and 
several smaller flakes were found ex situ, with sediment between them (vertical 
distribution: + 30 cm). However, these artefacts were also found within the VLB unit. 
Indeed, these smaller pieces were redeposited down slope (+ 1 m) probably by water 
action and by the pull of gravity. Overall, the influence of the post-depositional 
processes at the VLB locus at Veldwezelt-Hezerwater, was not of that magnitude to 
have completely disturbed the original Middle Palaeolithic spatial layout of the VLB 
locus. We suppose that at least part of the VLB assemblage was preserved in situ. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 4.47. VLB-West locus: horizontal distribution of the artefacts of Refit Set VLB 5 & 6 
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4.2.4.3. Discussion of the Spatial Properties of the Refit Sets 
 
Refit Set VLB 1 (Fig. 4.45 [114/116E-108/110N] & 4.33.1.) is built up of a total of 4 
pieces (total length: 6 cm). The refit-lines run North-South, so the slope seems to have 
influenced this direction. There is no clear correlation between the refitted pieces and 
the chips (Fig. 4.46.). It is interesting to note that the core was found mid-slope and that 
the smaller pieces were found closer to the slopefoot. We think that the core was found 
in situ, the final distribution of the other artefacts seems to have been influenced by the 
post-depositional processes, which were active here. The artefact distribution seems to 
have been influenced mainly by runoff. Fig. 4.44 shows that stratigraphically the 
refitted pieces of refit set VLB 1 are clearly situated on one straight “line”, which 
clearly indicates the slope of the left bank of the so-called “spring-amphitheatre”. The 
vertical artefact distribution is not more than 5 cm if we try to eliminate the slope angle. 
These artefacts are the residues of a single core reduction sequence that was performed 
at this spot. We believe that this refit set was more or less found in situ. It seems that the 
post-depositional processes did only slightly disturb the original artefact distribution. 
 
Refit Set VLB 2 (Fig. 4.45 [114/116E-108/112N] & 4.34.) comprises 5 pieces. All 
artefacts were found within 350 cm from each other. Again, the refit-lines run North-
South, so the slope seems to have influenced this direction. There is no clear correlation 
between the refitted pieces and the chips (Fig. 4.46.). Most chips seem to have been 
washed out. It is interesting to notice that the core was again found mid-slope and that 
the other artefacts were found closer to the slopefoot. The chips and flakes distribution 
seems to have been influenced mainly by runoff. Fig. 4.44 shows that stratigraphically 
the refitted pieces of refit set VLB 2 are clearly situated on one straight “line”, which 
indicates the slope of the left bank of the “spring-amphitheatre”. The vertical artefact 
distribution is not more than 5 cm. These artefacts are the residues of a single in situ 
core reduction sequence that was performed at this spot. 
 
Refit Set VLB 3 (Fig. 4.45 [112/114E-108/110N] & 4.33.3.) comprises 5 pieces. These 
artefacts were found 275 cm from each other. The refit-lines run mainly East-West, so 
the slope seems not to have influenced this direction, except for one piece, which was 
found near the slopefoot. Very few chips were excavated at the spot (Fig. 4.46.). There 
seems to be no clear correlation between the refitted pieces and the chips. Maybe runoff 
was responsible for this situation. Fig. 4.44 shows that all but two of the refitted pieces 
are clearly situated on one straight “line”, which again indicates the slope of the left 
bank of the “spring-amphitheatre”. The position of these two artefacts is influenced by 
the slope of the left bank. The vertical artefact distribution is not more than 5 cm if we 
try to eliminate the slope angle. These artefacts were thus found more or less in situ. 
 
Refit Set VLB 4 (Fig. 4.45 [116E-96-98N] & 4.35.) comprises 6 pieces. These artefacts 
were found 250 cm from each other. The refit-lines run mainly North-South. More than 
100 chips, which belong to the same RMU, were also excavated at this spot. There is a 
clear correlation between the refitted pieces and the chips (Fig. 4.46.). The post-
depositional processes, which were active here, did only slightly disturb the original 
horizontal artefact distribution. The larger flakes as well as the chips are still present. 
The refitted pieces of refit set VLB 4 were also situated on one straight “line”, which 
indicates the slope of the right bank of the “spring-amphitheatre”. The vertical artefact 
distribution is not more than 5 cm if we try to eliminate the slope angle. These artefacts 
are clearly the residues of a single core reduction sequence that was performed at this 
spot and we believe that this refit set was more or less found in situ. The post-
depositional processes, which were active here, did only slightly disturb the original 
vertical artefact distribution at the VLB locus at Veldwezelt-Hezerwater. 
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We can conclude that many of the artefacts, which were excavated at the VLB locus at 
Veldwezelt-Hezerwater were probably found in situ. The post-depositional processes 
seem to have played only a minor role at the VLB locus. Part of the attested vertical 
distribution may even have been caused by the topographical variation at the VLB locus 
at Veldwezelt-Hezerwater. Nevertheless, biological transport agencies, water action and 
the pull of gravity were processes that may have been responsible for the occasional 
downward migration of particular lithic artefacts. However, the migration of the bulk of 
the artefacts was rather limited. We could conclude that the larger and the heavier lithic 
artefacts had preserved their in situ character much better than the smaller and the 
lighter lithic artefacts. The general spatial distribution of the artefacts, which have been 
excavated at the VLB locus at Veldwezelt-Hezerwater, seems to suggest that the 
original living floor may still be present. Indeed, on-site core reduction, as evidenced by 
preparation flakes and small resharpening chips as attested at the VLB locus, is one of 
the most obvious and most important criteria for the recognition of an original 
occupation surface. However, this living floor, or even better, these successive slowly 
aggrading living floors were probably buried by new colluvial sediments, which 
underwent subsequent phases of pedogensis. This “cumulative” soil formation process 
is called “synsedimentary” or “syndepositional” pedogenesis. 
 
 
4.2.4.4. 3D Distribution of the Artefacts at the VLB Locus 
 
The VLB artefacts were originally deposited “on top” of the VLB soil. However, the old 
VLB palaeosoil had a concave topography (Fig. 4.31.). So, displaying the three-
dimensional relationships could be an important aid in understanding the stratigraphical 
relationships. In this study we made use of the 3D GIS programme “Sigma Plot 2000”. 
In this 3D graph, the VLB artefacts (Fig. 4.48.) were plotted against the West profile of 
the locus. The X data represent the East direction, the Y data represent the North 
direction and the Z data represent the elevation of the lithic artefacts. The 3D effect is 
created by means of the so-called “drop-lines”, so that one gets an impression of the 
relative distances of the artefacts in real space. It seems that the VLB artefacts, 
generally speaking, follow the local topography (Fig. 4.31.), namely that of the so-
called “spring-amphitheatre”. However, a certain degree of vertical movement of the 
artefacts seems to have influenced the original artefact distribution. 
 
Notwithstanding this, it is still possible that several episodes of Middle Palaeolithic 
occupation took place at the VLB locus at Veldwezelt-Hezerwater, which resulted in 
several “separate” living floors. However, this is impossible to demonstrate. We believe 
that the vertical and horizontal disturbance of the VLB artefacts was relatively modest. 
Further, it is clear that the VLB artefacts were always found in higher absolute positions 
than the VLL artefacts. Most of the VLB artefacts were found on the left bank of the 
“spring-amphitheatre” and most of the VLB artefacts were excavated mid-slope. This is 
true for the left bank as well as for the right bank of the “spring-amphitheatre”. The 
analysis of the VLB artefact scatters seems to indicate that the post-depositional 
blurring effects were “restricted”. So, the post-depositional blurring did not prevent the 
recognition of at least some of the original human-induced patterns, which were the 
result of Middle Palaeolithic activities carried out on the left and right bank of the 
“spring-amphitheatre”. Finally, the slopes of the VLL “spring-amphitheatre” seem to be 
less salient than the slopes of the VLB unit. Indeed, the VLB slopes seem to be a lot 
steeper than the VLL slopes, which seems to indicate that the micro-topography of the 
“spring-amphitheatre” had changed. Indeed, the VLB artefacts were left behind on a 
different topography than the VLL artefacts, which seem to indicate that the two lithic 
assemblages (VLL & VLB) were left behind at different times. 
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Fig. 4.48. VLB locus: 3D graph of the distribution of the VLB artefacts 
 
 
 
4.2.4.5. Distribution of the Charcoal Pieces at the VLB Locus 
 
While no well-defined hearths were detected at the VLB locus at Veldwezelt-
Hezerwater, recognisable concentrations of charcoal appeared to be present. Each of 
these charcoal clusters (Fig. 4.49.) was fairly close to one of the core reduction areas, 
which have been identified earlier. Indeed, squares 112E-108N, 114E-110N, 116E-98N, 
116E-96N and 118E-98N of the VLB locus were densely littered with charcoal (Pinus 
silvestris). These charcoal scatters probably represent the remains of brief fires, which 
were lit here by the Middle Palaeolithic occupants. We think that at least 3 different 
fires were lit at the VLB locus and probably more. However, we do not know whether 
they were lit during the same occupation phase or during a sequence of separate phases 
of occupation. It is important to keep in mind that the charcoal pieces were exclusively 
excavated within the VLB unit. No charcoal pieces were found within the VLL unit. 
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Fig. 4.49. VLB locus: horizontal distribution of the pieces of charcoal (H) & refits 
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Some of the VLB artefacts were found very close to these charcoal clusters. However, 
very few pieces of burnt flint were present (N=5). However, some artefacts of refit set 
VLB 3, which were clearly burnt (red gloss & potlids), could be correlated with the 
charcoal cluster in square 112E-108N. This evidence seems to suggest that at the VLB 
locus, fires were lit repeatedly by the Middle Palaeolithic humans, who were occupying 
the locus. It is quite possible that at several occasions a number of Middle Palaeolithic 
humans were grouped around a hearth, which was the focal point of the locus, where 
they were producing their blanks and tools. However, the precise location and 
morphology of these hearths has become obliterated. We believe that runoff was the 
most important transport agent, which was responsible for the redistribution of the 
charcoal pieces. So, no well-defined hearths were found, only clusters of charcoal 
pieces. However, these charcoal-littered spots would appear to represent places where 
fires were lit on the existing surface, without any attempt to contain the scatter of ash. 
However, there seems to be one exception. In square 118E-98N, a (natural?) round, 
hollowed-out “structural feature” (diameter: 40 cm/ depth: 15 cm) was present. Within 
this “structural feature” several charcoal pieces (N=35) were found (Fig. 4.50.). 
However, we are not convinced that this “structural feature” represented a hearth. On 
the other hand, we do not believe that this structure was some sort of tree fall either, 
which was filled with charcoal due to in situ natural burning. However, in the same 
square, a branch-like burnt “object” (2 metres) was also found. We believe that this 
“object” indeed was a naturally burnt tree branch. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 4.50. VLB locus: pictures of the charcoal pieces within the “structural feature” 
 
 
4.2.4.6. Conclusion 
 
The reconstructed refit sets, which are the materialisation of the past core reduction 
sequences carried out at the VLB locus, seem to represent the best examples of Middle 
Palaeolithic activities that were limited in time. It seems that many artefacts of the VLB 
refit sets were found more or less in situ. However, not one of these VLB refit sets was 
for 100% in situ. Some artefacts probably were, while others clearly were not in situ. 
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Table 4.9. Overview of the Post-Depositional Transport Agents at the VLB Locus 
 
                  VLB Locus 

   
     Attested              Probable 

 
 
Lateral Gravitational Artefact Movements by Erosional Agents, based on their Kinetic Energy 
 
Rainfall & Hail       no  yes 
Snow & Melting-water      no  yes 
Low-energy Water Action      no  no 
High-energy Water Action      no  no 
Wind Action (winter gales)      no  yes 
 
 
Post-depositional Sediment Erosion 
 
Severe Erosion       no  no 
Runoff       no  no 
Water Channelling      no  no 
Solifluction (erosion)      no  no 
Truncated Soil Horizon      no  no 
 
 
Post-depositional Sediment Accumulation Process 
 
Solifluction (deposition)      no  no 
Fluvial Sedimentation      no  no 
Alluvial Sedimentation      no  no 
Colluvial Sedimentation      yes  - 
Aeolian Sedimentation (Loess)     no  no 
 
 
Cryoturbation 
 
Seasonal Freezing and Thawing     no  yes 
Frost Heaving       no  no 
(Former) Ice-wedges      no  no 
Frost Cracks       no  no 
Patterned Ground (polygons)      no  no 
 
 
Bioturbation 
 
Tree-falls       no  no 
Tree-roots       no  no 
Earthworms       no  yes 
Krotowinas       yes  - 
Burrowing Animals      yes  - 
Trampling       no  yes 
Scavenging Carnivores      no  ? 
 
 
Lateral Artefact Displacement (problem: tossed artefacts) (surface: in cm) 
 
Between min. & max.      0-300  - 
 
 
Vertical Artefact Displacement (subsurface: in cm) 
 
Upper Slope Position (min.)      0  - 
Slopefoot Position (max.)      30  - 
 
 
Multiple Occupation      no  yes 
Single Occupation      no  no 
Living Floor(s) Preserved      yes  - 
Overall Post-depositional Distortion     low  - 
 
Spatial Organisation is 
Still Human-Induced      yes  - 
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The original horizontal dispersion of the VLB artefacts seems to have been primarily 
modified by the physical elements (e.g., climate & gravity), whereas the vertical 
distribution seems to have been predominantly induced by biological transport agents 
(e.g., plant roots, earthworms & burrowing animals). These transport agents were thus 
responsible for the occasional downward migration of particular lithic artefacts. Table 
4.9 gives an overview of the post-depositional transport agents that were active at the 
VLB locus. We also make a distinction between “attested” and “probable” post-
depositional processes. At the VLB locus, clear signs of cryoturbation during the 
pedogenesis of the VLB soil are absent. Notwithstanding this, the artefacts must have 
been affected by seasonal freezing and thawing. Traces of tree-falls and tree-roots are 
also missing. However, krotowinas have been observed in the VLB unit. We think that 
traces of plant and tree roots and most krotowinas were probably obliterated by the VLB 
soil formation. The analysis indicates that the post-depositional blurring effects were 
restricted in the sense that they did not prevent the recognition of original patterns, even 
for small-area activities. The fact that even a small concentration, distributed over only 
a few square meters can be detected confirms that Middle Palaeolithic scatters in loamy 
sediments and effected by post-depositional processes do not necessarily loose all their 
interpretative potential for spatial analysis. There were indeed several knapping spots 
present at the VLB locus. Whether or not the VLB locus was repeatedly occupied or 
whether or not the lithic scatters were the result of only one occupation is still uncertain. 
 
 
4.2.5. Character of the VLB Locus 
 
Three alternative core reduction strategies were employed to manufacture the attested 
range of flakes, blade-like flakes, blades, tool blanks and tools at the VLB locus at 
Veldwezelt-Hezerwater. They were labelled (1) “parallel/prismatic”, (2) “opportunistic” 
and (3) “Levallois” core reduction. There was a clear link between core forms and the 
natural shape of the initial flint nodules on which they were made. Cylindrical flint 
nodules were normally worked into “parallel/prismatic” cores, whereas more “chunky” 
flint nodules were worked into “opportunistic” cores. Finally, high-quality imported 
oval lithic raw materials were worked into “Levallois” cores. These Middle Palaeolithic 
flint knappers thus seem to have selected particular flint nodules, with characteristic 
shapes. However, flint nodule quality also seems to have been an important, although 
secondary, selection criterion. We assume that the VLB locus was, just as the VLL 
locus, first of all inhabited because it was a place where lithic raw materials were 
extracted from the gravel-bed of the “spring-amphitheatre” and from the Maas terrace. 
Indeed, the basic activities, which were executed at the VLB locus, were all related to 
its lithic raw material “quarrying” function. The VLB locus at Veldwezelt-Hezerwater, 
should thus be characterised as a specialised “workshop” devoted to the extraction and 
testing of lithic raw materials, the systematic working down of the initial flint nodules 
(decortication) and the production of portable (weight reduction) cores, flakes, blades, 
tool blanks and tools, which are thus assumed to have been transported from the VLB 
locus for use in other sites. The artefacts that have been excavated at the VLB locus are 
for 73% derived from these local flint outcrops and for 27% derived from imported 
high-quality raw materials. Local, low-quality raw materials were worked by 
parallel/prismatic or opportunistic core reduction, whereas imported, high-quality raw 
materials were worked by Levallois core reduction. Another important source of 
information at the VLB locus is the presence of several recognisable concentrations of 
charcoal pieces at several separate points. However, no well-defined hearths were 
detected. So, at the VLB locus, the charcoal-littered spots would appear to represent 
places where fires were lit on the existing surface, without any attempt to contain the 
scatter of ash. These charcoal scatters represented the remains of brief open fires. 
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