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1. Introduction 
In the Holocene Rhine-Meuse delta, the geography, 
architecture, and chronology of the channel belts and their 
flood basins is known in exceptional high detail. This is due 
to a long history of intensive geological, geomorphological, 
and archeological research by various universities and 
knowledge institutes and archaeological consultancy 
companies. A first reconstruction showing the build-up and 
palaeogeographical development of the delta in 500 year 
time-slices was published in 2001 by Berendsen and 
Stouthamer.  
 
The mapping turned out to be of great value for academic 
and applied studies in archaeology, hydrology, and 
sedimentary geology. Now, more than a decade later, 
knowledge of the evolving delta river network has majorly 
grown in both coverage and accuracy. This was reason to 
majorly update and expand the reconstruction and GIS 
database of the Rhine-Meuse delta (Fig. 1). Based on this, 
the reconstruction of the palaeogeographical development 
and avulsion history have been updated and expanded. 
Our contribution shows the new reconstruction and 
embedded avulsion history, and highlights the most 
important controls and lessons learned since 2001. 
 
2. Revision of mapping and database 
Both the catalogue containing the descriptions of the 
individual channel belts and the digital mapping of 
channel-belt fragments has been majorly revised. Revision 
included: (a) significant extension of the mapped area to 
the west (transgressive systems and high-stand coastal 
barrier) and northeast (avulsive annexation of the IJssel 
Valley), (b) improved dating of the Late Holocene channel 
belts owing to archeological and other applied mapping 
studies, availability of digital elevation data and merging of 
institutional borehole databases, (c) improved lidar 
supported mapping of the Middle Holocene channel belts 
in the lower delta, (d) inclusion of sandy lake fills, and (e) 
more detail to issues of channel-belt inheritance and stage-
wise abandonment.  
 
The revised delta reconstruction ties in to a new 
reconstruction of the valley below and upstream of the 
delta (Cohen et al., this conference). The reconstruction of 
valley-to-delta evolution is continuous through all stages of 
delta development: from valley inheritance and 
transgression to human-impacted high-stand situation.  
 

3. Palaeogeography and avulsion history 
Aggradation of the Rhine-Meuse delta began slowly in the 
period 10-9 ka, and then accelerated as the area was 
transgressed (Hijma et al., 2009; Hijma & Cohen, 2011). It 
transformed the drowning palaeovalley into a wide but 
shallow tidally-affected basin, with multiple river mouths.  
 
In the central and lower delta, avulsion of secondary 
channels into lakes and freshwater tidal flood basins 
created relative large sandy splays at this stage (Bos & 
Stouthamer, 2011). The transgressive aggradations of the 
delta are otherwise of organo-clastic dominated facies. The 
presence of these sands – at a position in the subsurface 
that is otherwise dominated by organo-clastic flood-basin 
facies – affects channel bed, bank stability of our present 
day rivers (Stouthamer et al., 2011a).  
 
Stepwise northward avulsion of the river Rhine, slowing 
sea-level rise and reworking of substrate in the coastal zone 
in the period 7.5 - 6.3 ka ago, made that by 6.3 ka ago 
coastline retrogradation stopped and tidal inlets started to 
silt up. Fluvio-deltaic aggradation continued to occur in the 
now more-protected back-barrier environment. Relative 
sea-level rise at a modest rate continued to provide 
accommodation space, but in the lower and central delta it 
was mainly wetland peat that filled it. Clastic flood-basin 
deposition was relative restricted to the direct vicinity of 
channels and the upstream parts of the delta. 
 
The avulsion history as published in 2001 is subtly revised 
and improved in the new reconstructions. New avulsions 
are recognized and some presumed avulsions turned out 
not to exist. The main trends in avulsion frequency and 
explanation in terms of controlling factors are reconfirmed. 
In the transgressive stage, the avulsion history is governed 
by base-level rise and subsidence (i.e. relative sea-level rise). 
In the high-stand stage, autogenic avulsion effects are 
increasingly upstream-control overprinted (Stouthamer et 
al., 2011b), owing to increased sediment from the German 
hinterland, due to human impact by forest clearing and 
agriculture (Erkens & Cohen, this conference). 
 
4. Conclusion 
Digital map data and descriptive catalogues give overview 
and enable broad usage and exploration at an increased 
level of knowledge. It allows for further scientific 
exploration into the genesis of deltas and river systems. It 
also allows applied research on e.g., the gradual 
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hydrological and compaction effects in polders, the 
assessment of dike-safety in relation to subsurface sand-
bodies and archaeological prediction and site-distribution 

analysis. Lastly, it allows both types of usage to learn and 
profit from each other. The dataset is made publically 
available at http://easy.dans.knaw.nl. 

 

 
Figure 1. The channel belt age map for the Rhine-Meuse delta (Cohen et al., 2012; updating Berendsen & Stouthamer, 2001).  
The self-dissecting network of channel belts is the product of a 9000 year long deltaic avulsion history, with avulsions starting 
from main rivers in valley-inherited position (Stouthamer et al. 2011a). 
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