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Abstract 

This paper presents an outline of lithologic and morphologic developments in the alluvial environment of the 
Mark Basin in Central Belgium during Post Glacial times. By means of about 900 borings the spatial 
arrangement and stratigraphic position of palaeomorphologic features and sedimentary units in different 
parts of the basin was reconstructed. This, together with the radiocarbon datings, offers an insight into 
Holocene palaeohydrologic conditions in the Mark River floodplain. The influence of prevailing topographic 
and geologic conditions in the basin, and changes in external factors, such as climate and man, on the 
developments in the floodplain are evaluated. 

1. Introduction 

The evolution of most river basins in northern and 
central Belgium is characterised by periods with 
predominantly erosional activities, alternating 
with periods where aggradation was more impor­
tant. Rivers, in response to the prevailing external 
conditions (climate, man), at certain moments 
scoured new valleys or channels which were later 
filled again by sedimentological processes. In some 
basins this occurred rather repeatedly, giving rise 
to sometimes complex systems of palaeovalleys 
and/or palaeochannels of different ages. Usually 
these morphological phenomena are no longer vis­
ible in the present-day alluvial landscape, covered 
as they are by younger alluvial deposits. 

This paper deals with a Post Glacial palaeovalley 
system which was detected in the alluvial plain of 
the Mark River in Central Belgium, located about 
30 km southwest of Brussels. The Mark River basin 

(Fig. 1) covers approximately 170 km2 of a gently 
undulating landscape between 20 and 110 metres 
above sea level. The geology of the area is dom­
inated by subhorizontal, Eocene sand and clay lay­
ers, that are overlain by a loess mantle of varying 
thickness. In the valleys Pleistocene sands and silty 
sands, as well as Holocene deposits accumulated, 
giving rise to a well-developed floodplain that can 
attain a width of 1 km in the downstream area. 

An extensive boring campaign, resulting in near­
ly a thousand borings, was executed between 1978 
and 1984, extending over the floodplain of the 
Mark River from source to mouth. It enabled to 
describe, in a detailed way, palaeomorphological 
and lithological phenomena, and to elaborate their 
three dimensional distribution in the alluvial de­
posits. 

Changes in the environmental conditions in time 
and space, in the river basin and especially in the 
floodplain after the last climatic minimum, gave 
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Fig. I. Location map. 1: boring network; 2. cross section; G. Galmaarden; T: Tollembeek; H. Herne. 

rise to a wide variety of sediments. Their composi­
tion and internal lithological variation, their spatial 
extent in the alluvial complex and finally their age 
are discussed in this paper. Special attention is paid 
here to valley cutting and filling mechanisms, gov­
erned by external (climate and man) and local fac­
tors (topography and geology), and to their impact 
upon the morphological and sedimentological be­
haviour of the Mark River system. 

2. The palaeovalley and its fill deposits 

The alluvial deposits of the Mark River can be 
subdivided into eight major lithogenetic units 
(Huybrechts 1985a) each of which represents a spe­
cific phase in the floodplain development. They 
can be easily distinguished from one another and 
are clearly recognised in borings (Table 1). Since 
they have a significant lateral development they 
can be traced and mapped throughout the alluvial 
complex by means of borings. 

In this way, the spreading of each of the lithoge­
netic units is rather accurately known. This is espe-
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Fig. 2. Profile type map of the alluvial deposits. Fs: Fluvial sand facies ; S. Slope facies; Es: Eolian sand facies; G: Gully facies; 0: 
Organic facies; T: Tufa facies; Fe: Fluvial clay facies; SI: Surface loam facies. 

cially true for the area downstream of Galmaarden, 
for which a detailed map (Fig. 2) is available. 34 
Cross sections, evenly spaced along the river 
course at mean intervals of 650 metres, offer an 

Table 1. Linthogenetic units in the Mark alluvium 

Unit I: Fluvial sand facies (Fs), grey to greenish-grey 
graded sands. 

Unit II: Slope facies (S), stratified loam to sandy loam. 
Unit III: Eolian sand facies (Es) , yellow to yellowish brown 

sand to silty sand. 
Unit IV: Gully loam facies (G) , sand to sandy loam with 

distinct lamination at the base, grows finer to­
wards the top (silt to clay). 

Unit V: Organic facies (0) , a highly organic sediment var­
ying from wood peat to clayey peat and peaty clay 
with many wood fragments. 

Unit VI: Tufa lime facies (T) , white to light brown calcium 
carbonate particles, fine to coarse grained. 

Unit VII: Fluvial clay facies (Fe.), a green to grey weak clay 
with vivianite and plant debris. 

Unit VIII: Surface loam facies (SI), brown to greyish brown 
loam, sandy near the river and clayey in the flood 
basin. 

insight into the vertical construction of the fill de­
posits. A selection of these cross sections is pre­
sented in Fig. 3 (Huybrechts 1985a). 

The Palaeovalley 
The map (Fig. 2) shows a meandering system in the 
centre of the floodplain, which is about 150 to 200 
metres wide and receives a small tributary from the 
north. The thalweg of the system is situated within 
zone 6, which delimits the extent of unit IV. 

The palaeovalley is for the greater part eroded 
into flu vial sands (unit I) of Pleostocene age (Paepe 
& Van Hoorne 1967, Tavernier & De Moor 1974, 
Haesaerts & De Heinzelin 1979). However, at 
some places, valley walls may be built up of the 
Eolian sand facies (unit III) or of the Slope facies 
(unit II). The paleovalley was cut after the deposi­
tion of the Eolian sand facies on top of unit I. The 
Eolian sand facies once covered most of the flood­
plain, but a broad belt (zone 1 and 3 to 7 on Fig. 2) 
was eroded during the first phase of the devel­
opment of the valley (Huybrechts 1985b). 

The shape of the valley may differ considerably 
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Fig. 3. Cross sections M3, MS and M24. Fs: Fluvial sand facies; 
S: Slope facies; Es: Eolian sand facies; G: Gully facies; 0 : 
Organic facies (peat, peaty); T: Tufa facies; Fe: Fluvial clay 
facies; SI: Surface loam facies. 

from one place to another. These variations do not 
exhibit a clear pattern. Depth and width for in­
stance do not diminish systematically in the up­
stream direction. On the contrary, between the 
river mouth and Herne (Fig. 1), the depth is rather 
constant and at Herne the width of the valley even 
exceeds that of more downstream areas. Upstream 
of Herne width and depth of the valley do decrease 
more or less progressively. The morphological var­
iability in large part depends upon local conditions 
during the river incision. In cross section MS (Fig. 
3) for instance, river erosion first shifted from 
south to north in the floodplain, creating an under­
cut slope at the outer bend of the valley meander. 

s Here, the position of the river stabilized thereby 
cutting a deep and narrow valley. Elsewhere, the 
position of the river was less stable as the incision 
proceeded, giving rise to a wider valley with 
smoother walls (M3) or to a valley with a flat bot­
tom (M24), as occurs systematically between Tol­
lembeek and Herne (Fig. 1). This is one of the 
reasons, why no clear relation exists between the 
cross-sectional area of the palaeovalley and the 

M 3 drainage area, as shown in Fig. 4. 

M5 

M24 

The fill deposits 
The fill deposits of the paleaovalley are made up of 
four lithogenetic units: units IV to VII. Although 
their relative importance may differ from one place 
to another, their position in the fill deposits is al­
ways the same. They exhibit an arrangement of 
three lithological phases of infilling: first the Gully 
facies, then the Organic facies together with the 
Tufa lime facies and finally the Fluvial clay facies 
(Fig. 3). The distribution of these three phases in 
the downstream area of the alluvial plain of the 
Mark river, can be read from Fig. 2. They are 
represented by zones 6, S and 4. 

The Gully f acies 
The Gully facies (unit IV) occupies the bottom part 
of the palaeovalley. In the area downstream of 
Moerbeke (M3 and MS) it is responsible for the 
greater part of the vertical filling of the valley and 
can reach a thickness of 3 to 4 metres. However, 
the importance of the Gully facies for the filling of 
the valley, decreases gradually in the upstream di­
rection. Above Galmaarden (see M24 in Fig. 3), its 
appearance is confined to a 20 m wide and 2 m deep 
gully that is cut into the flat valley bottom. Further 
upstream it is also growing thinner, and finally 
disappears completely close to a convex knickpoint 
in the palaeo-longprofile (Fig. S), where the pa­
laeo-gradient becomes higher than 0.27%. It is a 
structural knickpoint related to a volcanic dyke 
that crops out through the Eocene sand and clay 
layers which dominate the geology of the Mark 
basin. The Mark River cuts through this volcanic 
dyke 2SO m downstream of M29. 
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Fig. 4. Palaeovalleys of the Mark River, Hembeek and Herne­
beek, with drainage area indicated. 

The Organic facies and the Tufa facies 
A second lithological phase in the infilling of the 
palaeovalley includes two lithogenetic units: the 
Organic facies (unit V) and the Tufa facies (unit 
VI). As is shown in the cross sections of Fig. 3, the 
Organic facies, mainly woodpeat, is definitely the 
dominant component in this phase. The Tufa facies 
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occurs in lenses of varying shape and dimensions, 
which are incorporated in the Organic facies. The 
position of these lenses may change considerably 
from one place to another; they can appear either 
at the top or near the bottom of the peatlayer, in 
the centre of the valley or nearer the flank. The 
Tufa facies is particularly abundant in the middle 
reach of the Mark River (M20 to M25), where 
several affluents join the main course. The smaller 
rivers seem to play an especially important role in 
the supply of lime to the Mark alluvium. In their 
lower reaches the second phase consists mainly of 
the Tufa facies, while the Organic facies is reduced 
to several smaller lenses, dispersed in the infilling. 

ln the centre of the palaeovalley, where it over­
lies the Gully facies , the Organic facies is generally 
about 2 to 3 m thick, but exceptional thicknesses of 
5 m occur. The Organic facies gradually thins to­
wards and up the valley walls, where it rests direct­
ly upon the Pluvial sand facies. At places , where 
valley walls are rather steep, wedging is very sud­
den; elsewhere, generally at the inner curves of the 
valley meanders, where slopes are more gentle, it 
occurs more gradually. Here the Organic facies 
exhibits a much greater lateral extension in the 
floodplain than does the first phase (MS) . The 

Fig. 5. Length profile of the Mark alluvium. 1: riverplain; 2: cross section ; 3: Gully facies ; 4: Palaeo-longprofile; 5: knickpoint. D ates in 
1•cy. B.P. 
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Fig. 6. A streamchannel in the Fluvial clay facies. 1 and 8: boring; 2: Surface loam facies ; 3 and 7: clayey Fe facies; 4 and 6: sandy Fe 
facies; 5: top of Organic facies; 9: Cross section. 

boundary between the Gully facies and the Organic 
facies generally coincides with a more or less sud­
den widening of the valley. This can be seen in MS 
and M3, but can be best demonstrated in M24 and 
M26 (Figs. 3 and 6). Here, where the gully in the 
flat valley bottom is filled and where the palaeoval­
ley widens dramatically, the facies changes abrupt­
ly. 

Although the Organic facies always contains a 
certain amount of elastic material, it can be consid­
ered as relatively pure in the downstream area. 
Upstream of M24, however, intrusions of impor­
tant elastic bodies appear more frequently. The 
Organic facies finally disappears at the knickpoint 
near M28 where the valleyfill becomes completely 
elastic. Traces of the Organic facies reappear fur­
ther upstream, but only as peatlenses of varying 
dimensions and no longer as a continuous body. 

The Flu vial clay f acies 
The depression-like shape in the top of the peat­
layer is filled completely during the third and last 
phase of infilling: the Flu vial clay facies (unit VII). 
This phase can reach a thickness of 5 m but general­
ly fluctuates between 2 and 3 m. Its lateral exten­
sion corresponds with the maximum dimensions of 
the palaeovalley, and after its deposition the 

palaeovalley is no longer perceptible in the field. 
As a consequence, the deposition of unit VIII (Sur­
face loam facies) and the location of the river chan­
nel at that time, is completely independent of the 
preceding morphological situation. Although the 
main component of unit VII is a soft clay with a 
large amount of vivianite, it also contains sand. 
These sands occur in thin layers that are widely 
dispersed in the vast clay body. However, at one 
place, the sands are very abundant and attain a 
considerable thickness. A detailed mapping 
around this spot revealed the existence of a wind­
ing, channel-like sand body (Fig. 6), clearly cut into 
the surrounding clay sediments. It can be followed 
over a length 50 metres, but beyond this , the sands 
are again scattered and lost in the clay body. 

In the upstream areas of the basin, the clear three­
fold composition as described above, can no longer 
be distinguished. The Gully facies has disappeared 
completely and although there are still organic de­
posits, the Organic facies is no longer present as a 
continuous body. In a way the sedimentary struc­
ture of the infilling deposits is much more complex 
and difficult to unravel by means of borings. Al­
though it consists predominantly of silts and clays, 
the infilling is rather heterogeneous <l:nd often 



shows an irregular mixture of a wider range of 
sediments. Vertical and lateral changes in composi­
tion are very abundant. 

3. Radiocarbon dating 

A total number of 32 radiocarbon dates describe 
the age of the sediments of the palaeovalley (Huy­
brechts 1985a); 19 dates1 are discussed in this pa­
per. They mainly refer to the Organic facies, as the 
organic content of the other units is generally in­
sufficient for the application of radiocarbon dating. 

However, one date could be obtained for the 
Gully facies in cross section M16 (Figs. 5 and 7) 
where, very exceptionally, a 11 cm thick peatlayer 
occurs at the base. The bottom 2.5 cm of this peat­
layer was dated: 12,140±135 BP (IRPA 619). 

The top and the base of the Organic facies were 
dated several times. Cross sections Mll and M26 in 
Fig. 7, show that peatgrowth is not related to a 
specific period of time; its age changes from place 
to place according to palaeomorphological condi­
tions. The base as well as the top of the Organic 
facies become younger higher up both valley sides, 
where it is resting on the Weichselian sands. In 
Ml1, ages range from 9095±115 BP (IRPA 484), 
via 5770 ± 75 BP (IRPA 551) to 3260 ± 60 BP 
(IRP A 548) for the base and from 4300 ± 65 BP 
(IRP A 549) to 2580 ± 65 BP (IRP A 506) for the 
top of the layer. The initial replacement of the 
Organic facies by the Pluvial clay facies in the cen­
tre of the valley was not dated in Mll. Results from 
other cross sections suggest that for the down­
stream area this replacement occurred around 6000 
BP: 5538 ± 95 BP2 (5800 ± 95 BP, IRPA 440) and 
6171±115 BP2 (6710±100 BP, IRPA 443) . 

Further upstream in M26, directly below the 
convex knickpoint, several larger elastic bodies are 
incorporated in the Organic facies. The accumu­
lation of organic debris was already temporarily 
interrupted in the centre of the valley as early as 

1 all dates in radio carbon years Before Present. 
2 corrected date for the actual top or base of the layer, when 
sampling was done over a wider thickness due to a low organic 
content hereby the mean speed of peat accumulation in that 
boring was taken into account. 
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8890 ± 95 BP (IRPA 553). This was repeated sev­
eral times afterwards and finally the Organic facies 
was definitively replaced by the Pluvial clay facies 
at 7620 ± 90 BP (IRP A 552) in the centre of the 
valley and at 3080 ± 60 BP (IRP A 569) on the 
western valley wall. The age of the base of the 
Organic facies ranges from 10060 ± 110 BP (IRP A 
554) to 6050 ± 75 BP (IRPA 570). The peatlenses 
on the eastern valleywall are of much younger age: 
between 2390 ± 55 BP (IRP A 556) and 870 ± 50 
BP (IRPA 655). 

Datings in the upstream region (M34), reveal 
that although the first infilling could be dated 
around 10 000 BP the major part of the deposits is 
much younger. A serious time gap exists between 
the humic deposits at the bottom of the palaeoval­
ley (10,880 ± 115 BP, IRPA 643) and the peat lens­
es higher in the fill deposits (1130 ± 50 BP, IRPA 
544). 

4. Palaeohydrologic conditions in the Mark River 
basin 

The scouring of the palaeovalley is one of the major 
events in the morphological development of the 
floodplain of the Mark River. The palaeovalley 
came into existence before 12,000 BP and did not 
disappear from the landscape until approximately 
1400BP. 

In fact the mophology shown in Figs. 2 and 3 can 
be interpreted to be either a palaeovalley or a 
palaeochannel. The text above indicates that the 
author considers this feature to be the result of a 
vertical incision of the river, accompanied by a 
lowering of the water table in its immediate sur­
roundings. Indeed, the disproportion between the 
dimensions of the palaeovalley and the dimensions 
of the basin is too pronounced to allow a channel 
interpretation (Schumm 1977). Even the lowest 
discharge estimates based on dimensions and sinu­
osity of the 'channel' (cf. Rotnicki 1983) would 
require a precipitation of more than 1000 cm per 
year. The most important argument, however, is 
that where the affluents of the Mark River enter 
the main floodplain, the depth of their palaeovalley 
equals that of the Mark Valley. This is even so for 
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very small basins of merely 3,5 km2 (Fig. 4). The 
depth of the palaeovalley in its lower course is 
extremely disproportionate to the basin size . This 
can only be understood when a lowering of the 
water level in the Mark floodplain is involved. 

As the palaeovalley was eroded into Pleistocene 
sediments and as the infilling of the valley started 
before 12,000 BP, it must have been formed during 
the climatic transition from Pleniglacial to Late 
Glacial. This same period of intensive fluvial ero­
sion was observed in many other riverbasins in 
Belgium (Mullenders & Gullentops 1956, Verbrug­
gen 1971, Tavernier & De Moor 1974, Haesaerts 
1984). However, no precise date for the beginning 
of this erosional phase could be established in any 
of those basins, nor is there any information avail­
able concerning duration of that period. Datings 
are always obtained from fill deposits. 

Cleveringa et al. (1988) proposed a hydro-cli­
matological cause to explain this erosion phase. At 
the transition of Pleniglacial to Late Glacial , when 
climatic conditions improved from continental cold 
to oceanic warm (with a rise in temperature and 
precipitation), vegetational development lagged 
behind climatic change. Low evapotranspiration 
and high precipitation rates led to a serious disturb­
ance of the waterbalance, resulting in high water 
discharge. If under these conditions slopes in the 
catchment are stabilized to a sufficient degree so 
that sediment discharge does not rise to the same 
extent, then the alluvial plain can be strongly erod­
ed (Knox 1972, Schumm 1977, Starkel 1983). 

According to others (Travernier & de Moor 
1974, De Moor 1984) the erosional phase at the 
transition from Pleniglacial to Late Glacial times is 
related to the low sea level at that time. Although 
this might have been an important fact when the 
erosion proceeded, in the case of the Mark River 
the longitudinal profile does not provide argu­
ments to consider a lowering of the erosion base as 
the driving force behind these processes. 

As stated above it is not known when exactly the 
erosion started and how long it took to scour the 
valley. However, up to 12,140 ± 135 BP the river 
was still active enough to prevent any important 
sediment build-up in the valley. From then on­
ward, the fluvial activity diminished to a sufficient 
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extent so that sedimentation became possible. As 
vegetation grew denser, discharges lowered due to 
a higher evapotranspiration. In the upper reaches 
of the valley the period of non-deposition lasted 
2000 years longer, until 10.000 BP. In the mean­
time unit IV (Gully facies) developed in the down­
stream area, which took about 3000 years, from 
12000 BP to 9000 BP. A gradual lowering in fluvial 
activity during this period can be read from the 
fining of the sediments from bottom to top. Clear 
evidence for a reactivation of erosion during the 
Younger Dryas, as was denoted in several other 
basins (Van der Hammen & Wymstra 1971, Ver­
bruggen 1971, De Smedt 1973, De Gans 1981) is not 
available for the Mark River basin. 

The decrease in fluvial activity during Late Gla­
cial and the beginning of the Holocene reached a 
critical point around 9000 BP, and led to a change 
of facies in the downstream area. Due to the devel­
opment of a dense vegetation in the basin as the 
climate improved, run off and sediment production 
were so low that accumulation of detritus (wood­
peat) became possible in the floodplain . However, 
the distribution of the Organic facies in the basin 
shows that local conditions were also important, 
more particularly in the relationship between river 
activity and the dimensions of the floodplain at that 
time. 

In the upstream regions, where river slope was 
higher than 0.27% the Organic facies developed 
poorly. The Mark River continued dominating its 
floodplain and reworked the fill deposits for an 
extended period, so that mainly elastic deposits 
accumulated. Smaller organic bodies may have 
been incorporated, but they appear more lateral in 
the valley and are much younger (generally post 
3000 BP). Near the structural knickpoint (M28) , 
organic debris did not accumulate at all , not even 
during the climatic optimum in the Atlantic. 

The base of the Organic facies often coincides 
with a more or less drastic widening of the palaeo­
valley. This can be noticed in M3 and MS , but is 
extremely clear in M24 and M26. When the small 
channel in the flat-bottomed valley is filled with 
sediments , the river suddenly meets a very wide 
valley, water velocities drop and the accumulation 
of organic debris can start. In principle this might 
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happen at any particular moment in time, so that 
deviations from the 9000 BP data can be expected. 
In M26, for instance, the organic accumulation 
started 1000 years earlier than in the downstream 
area. 

From 9000 BP onward, very stable conditions 
dominated the major parts of the Mark floodplain 
which was occupied by a marsh-forest. The trans­
port of suspended materials by the Mark River was 
reduced and nearly all these sediments were depos­
ited upstream of Herne, where larger elastic bodies 
are incorporated in the Organic facies . The rivers 
were fed predominantly by sources, and mainly 
transported dissolved carbonates. After precipita­
tion of these carbonates, mainly due to loss of C02 

(Gullentops & Mullenders 1971, Marker 1973, Ter­
lecky 1974), particles were transported further 
downstream where they settled down to form the 
Tufa facies, lenses of which are incorporated in the 
Organic facies. Especially smaller affluents deliv­
ered large amounts of CaC03 to the Mark alluvi­
um. Where the rivers entered the Mark floodplain, 
the more or less sudden lowering in gradient result­
ed in an important deposition of CaC03 • In their 
lower course the alluvium consists for the greater 
part of Tufa facies. 

For more than 3000 years (9000 to 6000 BP) this 
situation did not alter considerably. Heigthening of 
the floodplain, and the rise of the watertable were 
in balance with each other so that a thick peatlayer, 
with inclusions of tufa, was formed. Due to the 
constant rise of the water table, conditions for the 
accumulation of organic matter improved also 
higher on the valley walls and the area of peat 
formation increased progressively as time went on. 
At a certain moment the simultaneous rise of 
ground level and water level was disturbed, which 
led to the deposition of the Fluvial clay facies. 
Radiocarbon dates show that the transition from 
Organic facies to Fluvial clay facies does not corre­
spond with a particular moment in the develop­
ment of the floodplain, but that it is spread over a 
larger period of time and is highly dependent upon 
palaeomorphological conditions. The process 
started in the centre of the palaeovalley around 
6000 BP. 

The continuing rise of the water level, also after 

this date, can be read from the radiocarbon dates. 
It made peat accumulation possible on higher 
grounds on the valley walls. Therefore, a drying 
out of the habitat, leading to a higher decomposi­
tion rate of the Organic debris, to explain the end 
of the peat formation in the centre of the valley can 
be excluded. The Atlantic forests in the floodplain 
were very well adapted to wet conditions. How­
ever, when water level rises above ground level, 
and stays there all year round, the lack of oxygen 
for the roots will cause a degradation of the forest 
and will prevent regeneration as seeds do not ger­
minate (McVean 1953, Dethioux 1972). McVean 
(1955) showed that germination tests of Alnus 
when under water and covered with sediments 
(0.5 cm) gave the worst results. Sediment deposi­
tion alone also hinders the reproduction of Alnus, 
but in the floodplain of the Mark River, sedimenta­
tion rates were too small (less than 1 mm per year) 
to be the only factor. As a result, the marsh-forest 
disappeared and the input of organic matter in the 
alluvial deposits diminished, while on the other 
hand sediment load of the river increases. The 
abundance of vivianite in the Flu vial clay facies also 
indicates that very wet conditions prevailed and 
that this unit was deposited under water. 

From this it can be concluded that from 6000 BP 
onward, in certain parts of the floodplain, water 
level rose above topographical level. Due to the 
stable regime it stayed there all year round and an 
open water situation was created. In the course of 
time the open water area increased, pushed the 
marsh-forests to the side of the valley, and finally 
dominated it completely. 

In this flooded river plain, confined stream and 
currents were active which transported and sup­
plied sediment to deposition centres. At one place 
a stretch of these streams could be traced and re­
constructed (Fig. 6). The coarse sandy load settled 
close to the streamlines, while the suspended load, 
mainly clay, spread out over the floodplain and 
settled down in calm conditions. In most parts of 
the floodplain, the streamlines exhibited an impor­
tant mobility and widely dispersed sandy material 
in unit VII, so that they no longer can be traced. 

As for the external factors governing these dis­
tinct changes in the sedimentary behaviour of riv-



ers in Northern and Central Belgium during the 
Atlantic period, two mechanisms have been sug­
gested, a climatological and an antropogenetic 
one. Gullentops (1957), De Ploey (1961) and De 
Heinzelin et al. (1977) decided in favour of a cli­
matological explanation, more particularly a rise in 
precipitation, which resulted in increased run off 
and erosion in river basins. However, it has been 
stated earlier (Langbein & Schumm, 1958) that 
when the basin is covered with a dense vegetation, 
a rise in precipitation has little effect on sediment 
yield. Based on the study of permanently wooded 
areas in Belgium, Langohr & Sanders (1985) came 
to the conclusion that no important erosion of 
slopes took place during the Atlantic as long as 
forest persisted. An at least partial degradation of 
the vegetation seems necessary to explain an in­
crease in the sediment load of the rivers. 

These conditions are fulfilled in the second hy­
pothesis, where man is thought to be responsible 
for the Atlantic alluviation (Mullenders et al. 1966, 
De Heinzelin et al. 1977, Froehlich et al. 1977). 
Scattered and rather reduced deforestations of Ne­
olithic man for agricultural purposes could have led 
to an increased runn off and erosion in the basin 
and consequently to a higher water level in the 
floodplain and hence to the deposition of the Flu­
vial clay facies. The relation between human occu­
pation, forest degradation, slope erosion and final­
ly Atlantic alluviation from 6000 BP onward, has 
been convincingly demonstrated by Paulissen et al. 
(1981). For the Mark River it is significant that the 
oldest Neolithic settlement in the Dender basin, of 
which the Mark River is a part, was occupied be­
fore 6000 BP (Cahen & Gilot 1983), most probably 
between 6200 and 6000 BP (Cahen & Van Berg 
1979). This agrees very well with the start of the 
alluviation in the floodplain . 

The deposition of the Fluvial clay facies went on 
until at least 1400 BP. Shortly after this date the 
palaeovalley system was completely filled and dis­
appeared from the alluvial landscape. The Surface 
loam facies (unit VIII), which was deposited inde­
pendently of the palaeovalley system, covers the 
complete floodplain and is related to the present­
day position of the Mark River. 

It is generally accepted that unit VIII was depos-
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ited during high winter floods, when the Mark Riv­
er inundated its floodplain. The natural levees of 
the Mark River system are made up of these sedi­
ments, which exhibit a decreasing grainsize from 
the river to the floodbasin . As opposed to the Flu­
vial clay facies, when a stable regime reigned to 
provide a permanent high water level, the Surface 
loam facies is related to an unstable regime with 
high water and low summer discharges. The vast 
deforestations in Medieval times, especially be­
tween 800 and 1200 AD are responsible for the 
destabilisation of the natural river regime that had, 
until then, led an undisturbed existence from (at 
least) the beginning of the Holocene. 

5. Conclusions 

The palaeohydrological and sedimentological evo­
lution of the Mark basin during the last 15 ,000 years 
has been dominated by the development of a 
palaeovalley system. It resulted from a vertical ero­
sion of the Mark River at the transition from the 
Pleniglacial to the Late Glacial and has affected the 
whole basin. During more than 10,000 years Pleis­
tocene deposits in the present-day floodplain occu­
pied a terrace position, and fluvial action was con­
strained to the palaeovalley. The infilling of the 
valley reflects the changing climatic and antropoge­
netic conditions which affected the alluvial envi­
ronment during post glacial times. Detailed map­
ping and a three dimensional reconstruction of the 
distribution of these fill deposits and their dating as 
a function of palaeomorphological conditions, 
form a basis for the reconstruction of palaeoenvi­
ronmental and palaeohydrological conditions that 
prevailed in the floodplain during that period. 

Plant cover occupies a central position in the 
water balance of a river basin. As such, it deter­
mines to a large extent morphological and sedi­
mentological activities of the river and sediment 
yield in the basin. Several examples show that the 
influence of external factors, such as climate and 
man, on the behaviour of the river mainly acted 
through the vegetation. The development of the 
Palaeovalley for instance is thought to be related to 
a time lag between climatic improvement and the 
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recovery of the vegetation after the Pleniglacial. 
When the density of the plant cover reached a 
certain level, the lithology of the fill deposits 
changed from elastic to organic, so that sediment 
yield was minimised by complete stabilization. 

From 6000 BP onward, man determined sedi­
mentary behaviour of the Mark River by clearing 
these dense Atlantic forests for agricultural pur­
poses. During a first phase, reduced and scattered 
deforestations by Neolithic man resulted in a 
drowning of the floodplain and created an open 
water situation. This changed again when the cu­
mulative effect of deforestation reached a critical 
point and destabilization of the river regime oc­
curred. It gave rise to an inundating type of river 
with overbank deposition as we know it at the 
present day. 

On the other hand it could be demonstrated that 
local conditions (topography and geology) played 
an important part in the translation of climatic and 
antropogenic signals into sedimentological and 
morphological action by the river. These local con­
ditions determined when and where threshold con­
ditions were exceeded whereby parts of the basin 
did not react in the same way. 

The infilling process for instance, started signif­
icantly later in the upstream regions and the sedi­
mentary units did not develop as distinctly because 
of repeated reworking by the river. Climatic condi­
tions had been favourable for peat formation dur­
ing the whole Holocene. However, the Organic 
facies developed as a continuous body only in the 
downstream area, and only when the floodplain 
width was large enough as compared to the activity 
of the Mark River. It was shown that the age of the 
Organic facies and the lithologic transition from 
the Organic to the Pluvial clay facies also signif­
icantly depended upon local topography. 

It can be concluded that local conditions act as a 
filter and produce noise with respect to the external 
factors. These noise producing elements are gener­
ally insufficiently understood, which often leads to 
confusing and sometimes even contradictionary re­
sults. It is clear that, in order to unravel the climatic 
and anthropogenic signal embedded in the alluvial 
deposits, the effects of local conditions and their 
spatial variability deserve more attention. 
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