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In a co-operation between NIOZ (Netherlands Institute for Sea Research) and the ferry
company TESO (Texels Eigen Stoomboot Onderneming) continuous observations from the
ferry ‘Schulpengat’ are carried out in the Marsdiep tidal inlet between the North Sea and
Dutch Wadden Sea. The measurements include surface temperature, salinity and fluorescence
as obtained from a through-flow system as well as vertical profiles of velocity and echo-
intensity, obtained every 2 s with an Acoustic Doppler Current Profiler (ADP) mounted below
the hull of the ferry. The continuing observations started early 1998.

The scientific aim of these observations is 1) to obtain more qualitative and quantitative
insight in the temporal and spatial variability of oceanographic parameters in a tidal inlet and
2) to study the mechanisms for the transport and exchange of materials between the North Sea
and the Wadden Sea. The latter topic has a long tradition at NIOZ, a.o. through studies
performed by Postma (1954), Zimmerman (1976) and Ridderinkhof (1988) which were
mainly based on a relatively small data set from the interior of the Wadden Sea. This project
allows more detailed studies on transport processes in the tidal inlet itself, and the focus will
be on the transport of suspended sediments.

Another aim of the project is to increase the interest of the general public for
oceanographic research. Therefore, observations on salinity, temperature and the current
distribution are presented directly on a screen in the passenger’s lounge of the ferry.

This paper describes the site of the measurements, the instrumentation applied and some
first results of the observations obtained in 1998.

1. LOCATION OF THE FERRY OBSERVATIONS

The ferry observations are performed in the Marsdiep tidal inlet, the southernmost tidal
inlet of the Wadden Sea, a shallow tidal area to the north of the Netherlands and Germany that
is enclosed by a chain of islands, see fig. 1. This shallow tidal area consists of more or less
separated tida] basins; each composed of a system of tidal channels and-tidal flats and drained
by a tidal inlet. The Marsdiep inlet forms the connection between the largest basin of the
Wadden Sea and the adjacent North Sea.
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Figure 1. Map of the area where the ferry observations are carried out. The right side shows
typical tracks of the ferry (small dots between Den Helder and Texel) during one day between
6.00 a.m. and 10.00 p.m.

The distance between the ferry harbours at both sides of the inlet, Den Helder on the mainland
and the island Texel, is some 4.5 km. The water depth in the inlet varies between about 10 m
just outside of the harbours and about 25 m in the deepest part.

The ferry crosses the inlet twice per hour, daily between 06.00 a.m. and 10.00 p.m. Each tnp
takes 12-15 minutes (the ferry speed is about 10-12 knots) so that more or less synoptic
observations are obtained. Fig. 1 shows typical tracks of the ferry during one day.
Navigational purposes cause some variation in the track of the ferry across the inlet. This
variation depends strongly on the phase of the tide.

2. INSTRUMENTATION AND DATA PROCESSING

Through a separate water intake with an opening at 1.0 m below sea surface in the middle of
the ferry, sea water is pumped continuously along sensors (Aquaflow system from Chelsea
instruments) measuring salinity (accuracy .02 ppt), temperature (accuracy .02 degree C) and
fluorescence (accuracy 5%). The system samples at a frequency of 1 Hz, so that during each
trip about 800 observations are obtained, with an average distance of 5 m between successive
observations. The capacity of the pump and the storage volume within the pipes is such that
the average residence time of the water in the system before reaching the sensors is some 30 s,
thereby causing a difference of 150-200 m between the location at which the intake takes
place and the position of the recorded value.
























