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Reliability of the Stratigraphy and Spatial Structures of 
Late Pleistocene and Holocene Sites in Sandy Areas –

Mesolithic-Neolithic Contacts in Central Benelux?

By Pierre M. Vermeersch

1. Introduction

According to Verhart (2000) the Neolithisation proc-
ess in the south of the Netherlands, which is part of 
the area considered here, was not sparked off by catas-
trophe, climate change, population growth or forcible 
annexations. It was a slow process, set in motion by 
settlers from Central Europe. Increasing integration of 
elements of the Neolithic way of life into indigenous 
society led to an irreversible process of change. This 
view is a direct consequence of the fact that the area 
is just north of a loess area where Danubian sites are 
numerous. In this contribution, we will not start from 
the possible integration of local hunter-gatherers into 
Neolithic communities. We will look at the available 
fi eld data that eventually can inform us about the pres-
ence of sites where Mesolithic-Neolithic mixed groups 
settled.
A prerequisite for the study of eventual Mesolithic-Neo-
lithic contacts is the presence of reliable indications of 
contemporaneity of Late Mesolithic and Neolithic 
occupations in a certain area. For that reason, we need 
the possibilities to individualize the Late Mesolithic 
remains from those of a transitional phase and from the 
Neolithic occupations. To individualize a transitional 
phase or a contact phase in the occupation, we should 
be sure that the recovered artefacts, typical for a transi-
tional phase should be coeval. In this contribution, we 
will argue that such conditions are not met in the sandy 
areas. We will base our argumentation on sites from 
northern Belgium and southern Netherlands. Wetland 
sites can provide new evidence (Crombé et al. 2002), 
which cannot directly be transposed into the sandy 
areas.

2. Geography of the sites

The sandy lowland area of the central Benelux is charac-
terized by the presence of slightly undulating coversand 

of Late Glacial age with some occasionally low dune 
areas which can be attributed to the cold phases of the 
Tardiglacial (De Ploey 1961). During the Tardiglacial, 
sedimentation became very local and after the Younger 
Dryas there came an end to these sedimentation proc-
esses because the vegetation became more and more 
dense, culminating in a mixed oak and lime forest dur-
ing the Atlantic (Munaut 1967). Geomorphology and 
palynology teaches us that at least from the Preboreal 
onward, the landscape became stable and subject to soil 
formation. Only locally, some historical aeolian activ-
ity resulted in the build up of higher dunes. Under the 
vegetation cover of the Early Holocene and the Atlan-
tic, an Alfi sol, rich in biological life, developed on the 
surface, which resulted in the homogenisation of the 
layered deposits. Later, with the de-forestation and 
the subsequent heather vegetation, the soil became a 
spodosol (Maréchal/Ameryckx 1992), much poorer in 
biological life.
The Early Holocene surface with the alfi sol was the 
surface that has been used by most Late Palaeolithic 
and all Mesolithic hunter-gatherers but also by the fi rst 
Neolithic groups in their exploitation of the area. They 
left their remains on top of that landscape. Mesolithic 
and Neolithic artefacts now occur scattered inside the 
Ap, the E and the B-horizon of the humic-iron podzol 
(Fig. 1). Sometimes the archaeological remains of the 
Late Palaeolithic have been buried by aeolian sand of 
the Younger Dryas, but we believe that most remains, 
especially those of the Mesolithic and the Neolithic 
occupation, have never been buried under new deposits 
(Vermeersch 1977). If we have to individualize Meso-
lithic and Neolithic occupation events, the question of 
utmost importance to be addressed is: Where was the 
original Mesolithic or Neolithic occupation horizon? 
Is it still preserved? When analysing the site reports, it 
is obvious that most sites are characterised by a verti-
cal scatter, generally up to 30 cm, of the artefacts. We 
can presume that the original occupation surface was 
somewhere within that scatter, but where? An answer 
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to this question should be viewed in relation to the 
geomorphological history of the landscape.

3. Postdepositional processes

The burial of artefacts in Holocene soils that were 
developed in pre-Holocene deposits on relatively sta-
ble lands is commonly interpreted as resulting from 
post deposition accretion of aeolian, colluvial or allu-
vial material (Balek 2002). During our fi rst excavations 
of Mesolithic sites, we were convinced that renewed 
aeolian activity was indeed responsible for covering up 
the artefacts (Vermeersch et al. 1973). As we excavated 
numerous sites in the area, we changed our view and 
came to the conclusion that, because of the bioturba-
tion, the archaeological remains underwent an impor-
tant movement down from the surface, and suffered 
also a horizontal displacement of unknown magnitude. 
That original prehistoric occupation horizon is now 
mostly destroyed by historic human activity. If plough-
ing was not too deep, an important part of the archaeo-
logical artefacts may have been preserved below the Ap, 
in the E and B-horizon where we can recover them.
According to Gullentops/Dickens (1982) however, 
there are a number of converging arguments, which 
lead us to believe that, at the Late Mesolithic site of 
Weelde Paardsdrank, the late dune sands above the 

Usselo-soil (Fig. 2, layer 6) have been deposited in two 
phases. His arguments are as follows:

1. the pedological homogenisation of 85 cm and deep 
reaching burrows to 125 cm,

2. the thick E-horizon (Fig. 2,2) of the heather pod-
zol,

3.  the slightly coarser sand of the upper 25 cm (Fig. 2) 
and

4. the presence of the artefact concentration between 
30–45 cm near an original surface.

He therefore concludes that the Younger Dryas dune 
sands were sedimented to about 30 cm. A Holocene 
brown forest soil developed on it, with 50 cm deep 
homogenisation and burrows reaching 100 cm deep. 
This was followed by a vegetation (birch woodlands) 
with increased raw humus production and infi ltration 
of the humic fi bres, and fi nally by heather creating the 
typical podzol. The upper sand layer was brought in 
before this fi nal podzolisation, when the formation of 
an A-horizon was already well under way.
We favour another interpretation when we take into 
account the vertical scatter of the artefacts from just 
below the Ap horizon (Fig. 2,1) over nearly 30 cm, 
down to the 50 cm deep homogenisation created by 
the Holocene brown forest soil. The slightly coarser 
sand of the upper 25 cm has not necessarily the same 
local origin as the lower-lying sands. There is no real 

Figure 1: Stratigraphical position with the vertical artefact scatter from some illustrative Postglacial sites in the area – H: Hambur-
gian site; F: Federmesser site; S: Stielspitzen site; M: Mesolithic site. On the right side of the drawing successive chronostratigraphic 
sand deposits have been indicated from bottom to top: Late glacial coversands, Older Dryas dune sand, Bölling peat and soil, Old 
Dryas dune sand, Alleröd peat and soil and fi nally post-Alleröd dune sand in which the humic iron podzol was developed (Vermeersch 
1977).
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coarsening of the upper sand layer (between 20 and 
30 cm). There is no indication at all for an occupa-
tion horizon in the A-horizon (Fig. 2,2). Moreover, 
the assumption of an aeolian activity posterior to the 
Late Mesolithic occupation is in contradiction with the 
vegetation cover during the Late Boreal and the Early 
Atlantic, which is presumed to be wooded, preventing 
local aeolian activity (Munaut 1967). The interpreta-
tion of an aeolian cover after the occupation during the 
podzol formation cannot explain the scattered distribu-
tion of the artefacts in the E and the B horizons. On 
several occasions (Vermeersch 1999; Vermeersch/Bubel 
1997), we have stressed the possibilities that artefacts 
from such sites have obtained their position within the 
soil horizons due to a vertical displacement of artefacts 
left at the surface. We presume that this is also the case 
at Weelde Paardsdrank.
Also Balek (2002) insists that burial of all artefacts in 
stable soils developed in pre-Holocene sediments is 

due to vertical movement of the artefact in response 
to normal biologic activity. Postdepositional processes 
are considered to be responsible for the vertical dis-
placement and scatter of the artefacts. According to 
an experiment conducted by Armour-Chelu/Andrews 
(1994) a single large, deep-burrowing earthworm 
(Lumbricus terrestris) was able to displace small mam-
mal bones vertically at least 24 cm and laterally 15 cm 
within 2 years. Bocek (1986) calculated that the sur-
face soil could be completely reworked in 5–7 years by 
within-soil gopher burrowing and back-dirt mound-
ing activities alone. Important lateral movement was 
observed in such a way that rodent activity increases 
the site area. Humphreys and Mitchell (1988) found 
that the average estimated amount of material brought 
to the surface from lower horizons within a 1000-year 
period can vary from 30 mm for beetles, 40–1000 mm 
for ants, 80–1600 mm for small mammals to as much 
as 7000 mm for earthworms. Already Atkinson (1957) 

Figure 2: The Weedle profi le KQ 072 (Gullentops/Dickens 1982); lower right: detail of the profi le with the artefacts scatter in the E 
and B horizons. Oval symbols represent artefacts in a horizontal position, vertical arrows represent artefacts in a dipping or vertical 
position.
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has argued that a stable geomorphic surface does not 
mean that the soil is stable or static. This situation 
seems to be applicable to the area under consideration. 
The reason for the burial of Mesolithic and Neolithic 
remains within the soil horizons is presumably the 
result of postdepositional processes.

4. Field data

For a site that has been subjected to successive occupa-
tions separated in time (palimpsest), there is a prob-
ability that artefacts from the earliest occupation left 
on the surface have already obtained a certain vertical 
scatter before artefacts from a later occupation can start 
their descent. This should result in a certain bimodal 
scatter of the artefacts. Most often however, the vertical 
scatter is of such importance that, even when there is a 
presumption of the presence of several successive occu-
pations (palimpsest), a splitting-up of the assemblage 
into two successive entities remains an impossible task. 
Brecht Moordenaarsven 2 (Vermeersch et al. 1992) is 
a good example of the diffi culties encountered. Indeed, 
here, on typological, technological and 14C grounds, 
a superposition of a Late Mesolithic occupation with 
Montbani blades and trapezes on a Middle Mesolithic 
layer with triangles is presumed. In some squares a 
bimodal vertical distribution seems to exist. Moreover, 
the triangles seem to occur further below the surface 
than the trapezes and the Montbani blades (Tab. 1). 
This could suggest that the Middle Mesolithic is still 
partially recognizable as the result of a longer time in 
vertical descents. However, an overall split up of the 
assemblages in two separate entities was impossible to 
obtain. As the typical artefacts from the Middle Meso-
lithic are not numerous, a c2 test does not reject the null 
hypothesis of an independent relationship between the 
vertical position of the typical Middle and Late Meso-
lithic artefacts (Bubel 2003).

When we are looking for sites that could refl ect the 
contacts between Mesolithic and Neolithic groups, we 
should pinpoint sites where archaeological material 
from both Neolithic and Mesolithic traditions occurs 
together. In the acid soils of the sand area no bone 
material is preserved. Only lithics and ceramics are to 
be expected. The question arises as to how we should 
interpret sites where such typical Late Mesolithic and 
Neolithic artefacts occur spatially together. Are they 
indeed the result of contacts between the two groups? 
We will review several such well-excavated sites from 
the area under consideration.
At Weelde Paardsdrank 4 (Huyge/Vermeersch 1982), a 
concentration of rough, undefi ned Neolithic ceramic 
potsherds falls within a concentration of Late Meso-
lithic artefacts (Fig. 3). There is an entire overlap of 
both concentrations. No arguments from the fi eld, 
related to the position of the artefacts in the horizon-
tal or in the vertical scatter, are found dissociating the 
ceramics from the lithics. When taking into account 
that ceramics as well as lithics were subjected to a ver-
tical movement starting from the present surface, we 
are unable to decide if the two artefact categories have 
been deposited at the same time. The site cannot be 
considered as an example of the coexistence between 
Mesolithic and Neolithic behaviour. The possibility of 
non–coeval deposition of the remains is left open.
A similar situation occurs at Dilsen Dilserheide (Luy-
paert et al. 1993), where a Late Mesolithic site with 
trapezes and Montbani blades disclosed a dense con-
centration of ceramic potsherds in the same soil hori-
zon, somewhat below the Ap (Fig. 3). The ceramics fi t 
together into a Middle Neolithic pot. Here also, during 
the excavation, no possibilities were available to dissoci-
ate lithics from ceramics. Postdepositional processes are 
considered to have masked eventual time dissociation 
between a Mesolithic and/or a Neolithic occupation.
The preservation conditions are sometimes but not 
always better in the wetland sites. A complex situa-
tion has been observed at Melsele-Hof ten Damme, in 
the Schelde Valley near Antwerp, where originally the 
presence of Mesolithic artefacts and ceramics, occur-
ring mixed in sandy soil horizons from a “donk”, was 
interpreted as the indication of the presence of a “Sub-
neolithic” (van Berg et al. 1992). Later, when numer-
ous 14C dates became available, it was realized that sev-
eral successive occupations had left their archaeological 
material on the surface, which later became scattered 
in the sandy soil (Van Roeyen et al 1992). The dis-
covery of a site at Doel, Deurganckdok (Crombé et al. 
2002), situated on top of a “donk” in the same Schelde 
Valley, has revealed the remains of at least two occupa-
tions sealed by thick layers of peat and alluvial deposits. 
One of the sites is attributed to the Early Swifterbant 

 Spit level Late  Middle
 Mesolithic Mesolithic

Spit 1 2 0
Spit 2 7 0
Spit 3 58 2
Spit 4 45 4
Spit 5 20 2
Spit 6 7 4
Spit 7 4 1
Spit 8 3 2

Table 1: Vertical distribution of the typical Late and Middle 
Mesolithic artefacts from 5 cm spits at Brecht Moordenaarsven 2.
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at about 5900 BP and another one at 5100 BP, which 
is very similar to the MK. The Early Swifterbant sites 
prove that indigenous Late Mesolithic hunter-gatherers 
in the Schelde Valley were already taking up ceram-
ics. Unfortunately the lithic assemblage of the Early 
Swifterbant, with a different kind of trapezes and the 
lack of microburin technique, is dissimilar from that of 
the Late Mesolithic of the Central Benelux sandy area. 
It is therefore not possible to ascertain that the Late 
Mesolithic of the sandy areas belong to the same group 
that settled in the wetlands. We presume moreover that 
the dry sandy areas had entirely different subsistence 
conditions.

5. Conclusions

In the sandy areas of the Central Benelux, the pres-
ence of Late Mesolithic and Neolithic artefacts in a 
single soil horizon cannot be taken as an indication of 

Mesolithic-Neolithic contacts. Due to postdepositional 
movements, a mixture of artefacts from a single or from 
different subsequent human groups will always occur 
in the same soil horizons. Presently no method is avail-
able to individualize the archaeological remains from 
those occupations. Consequently, it is impossible to 
know if recovered artefacts represent coeval occupation 
remains. Moreover, 14C-dates of Late Mesolithic sites 
cannot be attributed with certainty to such an occupa-
tion (Schild 1998). We thus lack an important tool to 
investigate the duration of the Mesolithic occupation, 
the eventual chronological overlap between Mesolithic 
and Neolithic, and the possible contacts between both 
population groups. Only new sites with good strati-
graphical control and that were covered immediately 
after the occupation can provide us with reliable fi eld 
data on possible contacts between Late Mesolithic and 
Neolithic occupants. We fear that such sites do not 
exist in the sandy areas.

Figure 3: Upper left: Weelde Paardeank 4 (Huyge and Vermeersch 1982), horizontal distribution in squares of 1 m2 of ceramics 
(triangles), Mesolithic artefacts (stars) and charcoal (rhombus). Upper right: Dilsen Dilserheide (Luypaert et al. 1993), horizontal 
distribution. Below: Dilsen Dilserheide (Luypaert et al. 1993), vertical distribution with Mesolithic artefacts (open symbols) and 
ceramic sherds (black dots).
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