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SUMMARY 

This paper deals with the different kinds of ripple 
marks, which are found on the North Sea b:aches 
of the Dutch coast. They are treated accordmg to 
the classification given in an earlier communication 
(V AN STRAATEN; 1953). Their distribution, directions 
and possible modes of formation are discussed, and 
two typical sections across the beach of Arn€land are 
presented (fig. 1. A-B). Finally, a new type of ripple 
mark, formed by the wind, is described under the 
name " (wind-) antiripplets". 

INTRODUCTION 

In the foregoing issue of this journal the 
author published some data concerning ripple 
marks and other rhythmic patterns, which are 
found on the bottom of the Dutch Wadden 
Sea and of the Basin of Arcachon (France) . 
A revised classification of the phenomena was 
suggested, based upon the shapes of the ripples 
and their orielltation to the unidirectional or 
oscillatory currents, by which they are pro
duced. Some new kinds of ripple mark were 
described and some new names given, which 
will be used also in the present communication. 

The North Sea beaches of the Netherlands 
are almost everywhere composed o£ loose sand. 
Only rarely small outcrops may be present of 
subrecent peat or clay (e.g. on the island of 
Walcheren and between Hook of Holland and 
Scheveningen) . 

The distribution of ripple marks on these 
sands beaches depends in the first place on 
the differences between the "foreshore" and 
"backshore" (JOHNSON, ·1938, p. 162). The 
foreshore, exposed at low tide, and covered 
twice a day by sea water, is characterized by 
the usually wet condition of the bottom and 
the presence of lows and balls . and all kinds 
of subaqueously formed ripple marks. The 
backshore is covered by water only during 
exceptionally high tides and strong gales. On 
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this upper part of the beach the sand is nor~ 
mally quite dry and mostly only wind ripple 
marks and small sand dunes are seen. 

In fig. 1 two sections are given through the 
North Sea beach at Nes (Ameland). It is 
believed that these sections are fairly repre~ 
sentative for the average conditions along the 
whole Dutch coast (at least in periods of 
normal weather · circumstances) . The sections 
were measured after the bottom had been 
uncovered by the receding tide. Practically all 
ripple marks, indicated on the sections, are 
therefore formed during the ebb stage, the 
greater part even only just before the final 
retreat of the ~ter. It is not possible to use 
the indicated directions of the ripples and the 
corresponding directions of sediment transport 
for a reconstruction of · the general sand 
movement on the beach (the case o£ the trans
verse megaripples excepted). During the earlier 
ebb stages and during the flood these move
ments may have been of a quite different 
nature. 

LOWS AND BALLS 

The positions and propertioes of the sub
aqueously produced ripple marks are entirely 
dependent on the major relief features. Along 
the Dutch coast these consist mainly in flat 
topped ridges (balls. or fulls) and shallow 
troughs (lows), of which some 2 to 4 systems 
may be observed in the intertidal zone. Below 
the low tide line still other ridges and troughs 
are usually present. The number o£ lows and 
balls on beaches is dependent on the bottom 
slope. On steep beaches they may be altogether 
absent, while gently sloping beaches seem to 
be particularly favourable for their develop
ment. 

This relief is primarily caused by the in
fluence of the waves, coming from the sea, 
upon the bottom. The lows and balls of the 
intertidal zone, moreover, appear to be con
nected more or less directly with the action of 
breakers. The details of the formation mean-
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