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DEVICE AND METHOD FOR OBTAINING INFORMATION
ABOUT THE GROUND OF AN AREA FOR DREDGING

DESCRIPTION

Prior to dredging of an area it is appropriate to collect information relating to the
condition and layer structure of the ground for dredging. It is thus important for instance
to properly map hard ground portions such as rocks in order to prevent damage to
components of the dredging vessel. A good knowledge of the softer parts in the ground
will on the other hand help in achieving higher dredging production there. Using the
obtained information it can then be determined which type of dredging vessel should be
employed, what is the optimal route, what production is attainable and whether

problems are to be expected during dredging. This list is of course not limitative.

A known device for obtaining information about the ground of an area for dredging
comprises a vessel provided with a geophysical source, such as for instance a seismic
source. The geophysical source is embodied to generate a signal under water directed
toward the bottom, such as for instance a seismic wave. Further mounted on the vessel
is a carrier for a series of geophysical receivers which are each able to measure the
seismic signal returning via the bottom. The known carrier comprises a tow cable which
is provided with receivers and attached to the stern of the vessel and is dragged through
the water during operation. In order to enable use of the longest possible tow cable, so
that a large area can be covered, the tow cable extends behind the vessel here in the
direction of navigation. Information about the stratification of the bottom and the
hardness of bottom layers can for instance be obtained from the reflected signal

received by the receivers.

The known device has the drawback that the ground information obtained therewith is
not fully comprehensive. The surface area of an area for dredging can typically amount
to several square kilometres. In the usual geophysical measuring techniques frequently
used in this type of situation the cable with receivers is dragged through the area. The
actual measurement takes place here in the area between the source on the vessel and
the sensors on the cable. Because the cable is dragged along and thus follows the

navigation route of the vessel, information is therefore only collected along the
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navigation lines of the vessel. Depending on the situation, these lines are typically 100
to 500 m apart. It is however not unusual for the surface area of hard ground portions
such as rock zones to amount for instance to only several square metres. It has been
found that such hard ground portions often remain undiscovered with the known device
because they were located between two measuring lines. If they are unexpectedly struck
by a component of a dredging vessel during dredging, damage may occur or operations
have to be temporarily interrupted. Because the measuring lines are relatively narrow it
is not possible to examine the whole area with the known device. This would require an

excessive number of lines, all immediately adjacently of each other.

The invention has for its object, among others, to provide a device and method for
obtaining information about the ground of an area for dredging which at least partially

obviates the above stated drawbacks.

SUMMARY OF THE INVENTION

The invention provides for this purpose a device for obtaining information about the
ground of an area for dredging, comprising a vessel, a source embodied to generate a
signal under water and an elongate carrier, mounted on the vessel and immersible in
water, for a series of receivers which are embodied to measure a response signal
returning via the bottom, wherein the carrier extends in a longitudinal direction running
transversely of the direction of navigation of the vessel. Because the measuring device
now runs transversely of the direction of navigation, the measurement no longer takes
place in thin lines but in wide bands. This allows a complete examination of the area. It
has been found that the device according to the invention has a high hit rate and that the
chance of ground portions not being adequately examined is relatively low. A more
complete survey of the bottom for dredging is hereby obtained, so that the risk of
damage or other unforeseen circumstances is reduced compared to the method applied

with the known device.

The elongate carrier can be embodied in any conceivable manner. It is thus possible for
instance to provide a carrier in the form of a cable tensioned between two boats. A

practical embodiment comprises a device wherein the carrier comprises an elongate
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support structure with bending stiffness and with a longitudinal direction extending

transversely of the direction of navigation of the vessel.

Another embodiment according to the invention comprises a device as described above,

wherein the carrier carries the source.

Yet another embodiment according to the invention comprises a device as described
above, wherein the receivers lie in a line extending parallel to the longitudinal direction

of the carrier.

Another embodiment according to the invention comprises a device as described above,

wherein the carrier is provided with a depth gauge, preferably a pressure gauge.

Another embodiment according to the invention comprises a device as described above,
wherein the carrier is provided with damping means embodied to reduce the

propagation of the signal generated by the source through the carrier.

Another embodiment according to the invention comprises a device as described above,
wherein the damping means are embodied such that the propagation velocity of the
wave generated by the source through the carrier is lower than the propagation velocity

of the wave generated by the source through the underwater bottom.

Yet another embodiment according to the invention comprises a device as described

above, wherein the damping means comprise rubber elements.

Another embodiment according to the invention comprises a device as described above,
wherein the damping means are placed between the carrier and receivers mounted on

the carrier.

Another embodiment according to the invention comprises a device as described above,
wherein the carrier comprises a support structure, and this support structure comprises a

lattice of mutually connected lattice elements.
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Another embodiment according to the invention comprises a device as described above,

wherein the lattice elements are provided with openings accessible to water.

Another embodiment according to the invention comprises a device as described above,
wherein the source and/or the receivers and/or signal cabling therefor is accommodated

in the carrier.

Another embodiment according to the invention comprises a device as described above,
wherein the source and/or the receivers and/or signal cabling is mounted in rigid manner

under the carrier.

Another embodiment according to the invention comprises a device as described above,
wherein the carrier comprises a support structure which is embodied for rigid mounting

on the vessel.

Another embodiment according to the invention comprises a device as described above,
wherein the carrier is embodied for mounting on the vessel via a hinged connection or a

damping suspension.

Another embodiment according to the invention comprises a device as described above,
wherein the carrier comprises a support structure which is embodied to be lowered from

the vessel with the longitudinal direction oriented substantially horizontally.

Another embodiment according to the invention comprises a device as described above,
wherein the source comprises a seismic source and the receivers comprise seismic
receivers. The seismic source can for instance comprise a so-called airgun, sparker,
boomer or other usual seismic source. The seismic source sends a seismic wave into the
water at regular intervals, for instance every 10 seconds. The seismic wave reaches the
bottom and, shortly afterward, also underlying bottom layers. The waves reflected from
the water bottom and underlying bottom layers are received by the receivers provided
on the carrier. A determined seismic receiver measures the time at which a wave
emitted by the source reaches said receiver. Knowledge of the distance between source

and said receiver makes it possible to calculate a seismic velocity through the bottom
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layers. This produces information relating to the depth of the bottom layers and their

properties.

Another embodiment according to the invention comprises a device as described above,
wherein the receivers comprise a hydrophone. A hydrophone converts sound to
electricity and is suitable for use under water or other liquids. They can be applied in the

infrasonic, audio or ultrasonic frequency range.

Another embodiment according to the invention comprises a device as described above,
wherein the source comprises an electromagnetic source and the receivers comprise
electromagnetic receivers. The electromagnetic source generates an electromagnetic
field which induces electric currents in the ground. The strength of these induced
currents depends on the electrical conductivity of the ground. The receivers measure the
magnetic field generated by these induced currents in the ground. The electrical
resistance through the bottom layers can hereby be calculated. This produces

information relating to the depth of the bottom layers and their properties.

Another embodiment according to the invention comprises a device as described above,
wherein the source comprises an electrical source and the receivers comprise electrical
receivers. Knowledge of the distance between source and said receiver and the
generated electrical voltage makes it possible to calculate the electrical resistance
through the bottom layers. This produces information relating to the depth of the bottom

layers and their properties.

The invention likewise relates to a method for obtaining information about the ground
of an area for dredging, wherein a device according to the invention is provided, the
carrier mounted on the vessel and provided with the series of receivers is immersed in
water, the vessel is moved forward, wherein the longitudinal direction of the carrier
extends transversely of the direction of navigation of the vessel, the source generates

signals and the receivers measure response signals returning via the underwater bottom.

Another embodiment according to the invention comprises a method as described
above, wherein the carrier comprises a support structure which is lowered from the

vessel with the longitudinal direction thereof oriented substantially horizontally.
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Another embodiment according to the invention comprises a method as described
above, wherein the source generates a seismic wave and the receivers measure the

seismic wave returning via the underwater bottom.

Another embodiment according to the invention comprises a method as described
above, wherein the source generates an electromagnetic wave and the receivers measure

electromagnetic waves returning via the underwater bottom.

It will be apparent that the ground information obtained with the device and method can
if desired be supplemented with geological measurement data obtained from drillings,
measurements in drilled holes, vibrocore drillings, piston sampling, soundings, flush

samples and the like.

DETAILED DESCRIPTION OF THE INVENTION

The invention will now be further elucidated with reference to the following figures,

without otherwise being limited thereto. In the figures:

Fig. 1 is a side view of an embodiment of the device according to the invention;

Fig. 2 is a top view of the embodiment of the device according to the invention shown
in figure 1;

Fig. 3 is a front view of an embodiment of a carrier immersible in water for a series of
receivers according to the invention;

Fig. 4A is a side view of a component of the embodiment of a carrier according to the
invention shown in figure 3;

Fig. 4B is a front view of the component of the carrier according to the invention shown
in figure 4A;

Fig. 5 is a perspective view of a component of the embodiment of a carrier according to
the invention shown in figure 3; and finally

Fig. 6A and 6B are top views of two other embodiments of the device according to the

invention.
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Referring to figures 1, 2 and 3, an embodiment is shown of a device 1 for obtaining
information relating to an underwater bottom 56. The device comprises a vessel 2 and a
carrier 3 coupled thereto for a number of receivers in the form of hydrophones 34.
Carrier 3 can be lowered below water level 27 and if desired raised above water level 27
by means of derricks (21a, 21b) connected to the deck of vessel 2 and hoisting cables
(22a, 22b) co-acting therewith. Carrier 3 is shown at two different height positions in
figure 1 in order to illustrate this. In the shown embodiment carrier 3 is connected via a
hinged connection or a damping suspension to vessel 2. It is however also possible for

carrier 3 to be attached by means of a rigid connection to vessel 2.

The hoisting cables (22a, 22b) can if desired be lengthened or shortened independently
of each other in order to place or hold carrier 3 in a substantially horizontal position.
The position of the carrier is controlled using tow cables (20, 21), which are connected
on one side to carrier 3 and on the other side to vessel 2 at the position of respectively
bow 24 and stern 25, although tow cables (20, 21) are not essential. The carrier is
dragged along above the surface of underwater bottom 56 in a dragging direction 50.
Carrier 3 can for instance be held here at a height of 25-150 cm above the bottom
surface, although any desired height is possible. The dragging force is provided by
vessel 2, which can for this purpose be provided at each corner with a propeller 23 for

the purpose of precise steering

According to an embodiment of the invention, carrier 3 comprises an elongate support
structure with bending stiffness and with a longitudinal direction 310 extending
transversely of the towing direction of vessel 2. Support structure with bending stiffness
is understood in the context of this application to mean a support structure with a
bending stiffness which is greater than the bending stiffness of a loose-hanging cable as
applied in the known method, and preferably at least five, more preferably at least ten

times greater.

The desired bending stiffness can for instance be achieved with an embodiment of
carrier 3 as shown in figure 3 in which it comprises a support structure in the form of a
lattice of mutually connected lattice elements, more particularly mutually coupled
lattice elements 31 running in the longitudinal direction and lattice elements 32 running

transversely or crosswise and serving as spacers for elements 31. In order to make the
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support structure as light as possible and to allow it to sink easily the lattice clements
(31, 32) are provided if desired with openings accessible to water, which are not visible

in the figures.

At least one geophysical source 33 is arranged on carrier 3 at an outer end thereof. Such
a source can also be provided separately of carrier 3, for instance attached to vessel 2, or
to a cable or other support structure provided for the purpose. Carrier 3 is further
provided with a series of geophysical receivers 34 which in the embhodiment shown in
figure 3 lie in a line extending parallel to the longitudinal direction 310 of the carrier or
support structure 3. Receivers 34 are moreover arranged at fixed positions relative to
each other, wherein the mutual spacing 35 is known. The spacing 35 between two
successive receivers 34 can be equal for each pair of receivers, but can also differ.
Because geophysical source 33 is likewise located at a fixed position on the carrier or

support structure 3, each receiver 34 is located at a known distance from source 33.

Geophysical source 33 and receivers 34 are connected electrically to each other by
means of signal cabling 36 which leads to signal processing equipment (not shown)
such as computers and the like present on vessel 2. Transmission of the signals can take
place in both analog and digital manner. Signal cabling 36 can comprise conventional
electrical cabling and/or optical cabling. It is also possible to use telemetry as an

alternative, for instance analog radio, digital radio, infrared, ultrasound.

Geophysical source 33, geophysical receivers 34 and signal cabling 36 can be
accommodated (signal cabling 36 partially) in the lattice of support structure 3 in order
to protect them against impact loads and the like. In the embodiment shown in figure 3
however, receivers 34 are mutually connected by means of a tensioning cable 37 which
is held some distance from the lower lattice elements 31 by means of spacers 38.
Receivers 34 are in this way protected to a certain extent, wherein they are at the same
time readily accessible to the signal received from the bottom. The part of signal cabling
36 which extends from support structure 3 to vessel 2 can be provided if desired with

floating bodies 39.

According to the embodiment shown in figures 4A and 4B, spacers 38 comprise a

triangular assembly of for instance aluminium or plastic tubes (61, 62) which are
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coupled to a transverse tube 63 in order to obtain torsional stiffness. Tubes (61, 62)
come together on the underside (which is directed toward underwater bottom 56) of
spacer 38 in a node 65 provided with fastening means such as bolt holes for a receiver
34. Arranged on the other side of tubes (61, 62) are eyes (66, 67) which can be opened
and arranged round a lattice element 31 of support structure 3. Node 65 and eyes (66,
67) are provided in the shown embodiment with damping rubber parts 70 which protect
tensioning cable 37 and receivers 34 from vibrations which could reach receivers 34
from source 33 via lattice elements 31 and disturb the measurements. The height 64 of
spacers 38 can be chosen within broad limits, wherein an increasing height 64 increases
the risk of damage but improves the measurement. A suitable height lies between 10
and 100 cm, more preferably between 20 and 80 cm, and most preferably between 30

and 50 cm.

As shown in figure 5, support structure 3 is preferably provided with damping means 71
which are embodied to reduce disturbances of the signal generated by source 33 by
lattice elements (31, 32) of support structure 3. In the case of seismic signals this takes
place by ensuring that the propagation velocity of the wave generated by source 33
through support structure 3 is lower than the propagation velocity of the wave generated
by source 33 through underwater bottom 56. In the case of electromagnetic signals this
takes place by ensuring that support structure 3 does not influence the magnetic field
generated by source 33, or does so as little as possible. Such embodiments reduce the

risk of disturbance of the measurements performed by receivers 34.

As shown, damping means 71 can for instance comprise rubber elements which are
placed between connected lattice elements 31 of support structure 3 and therefore
between source 33 and receivers 34 mounted on support structure 3. Damping material,
for instance neoprene, can be placed inside the elements between the tubes of the

support structure.

Referring to figure 6A, an alternative embodiment of the device according to the
invention is shown which comprises a vessel 2 in the form of a multicat or pontoon
which is provided with a bridge 200 and on which a carrier 3 for a number of receivers
34 is mounted along a short side 201. Because the direction of navigation 50 extends

transversely of the short side 201 in the shown embodiment, carrier 3 likewise extends
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in a longitudinal direction 310 thereof transversely of the direction of navigation 50 of

vessel 2.

Referring to figure 6B, another alternative embodiment of the device according to the
invention is shown which comprises a vessel 2 in the form of a multicat or pontoon
which is provided with a bridge 200 and on which a carrier 3 for a number of receivers
34 is mounted along a long side 202. Because in this embodiment the multicat/pontoon
moves in the direction of navigation 50 transversely of the long side 202, carrier 3
likewise extends in a longitudinal direction 310 thereof transversely of the direction of

navigation 50 of vessel 2.

The present invention is related to the finding of the inventors that it is possible to
obtain more complete and more accurate information about the properties of a bottom,
in particular by measuring the geophysical properties of the bottom using the invented
support structure which extends transversely of the direction of navigation of a vessel.
The measurements provide a more accurate and more complete indication of the
possibility of excavating underwater bottoms. The measurements can if desired be used
in combination with other and conventional ground data, for instance in order to set
dredging parameters at the excavation location. In the case of a cutter suction dredger,
parameters which can be set comprise for instance the rotation speed of the cutter head,
the tractive force in the winches or any other parameter which is set in order to optimize
the efficiency and/or reduce wear. In the case of for instance a trailing suction hopper
dredger the visor position, the navigating speed, the suction speed and the like can be

set.

One aspect of the invention relates to a method for obtaining information relating to an
underwater bottom 56 of an area for dredging. In such a method a support structure 3
attached to vessel 2 and provided with the series of geophysical receivers 34 is
immersed under the water surface 27, after which the vessel is set into motion and
moved forward in direction 50. Support structure 3 is immersed in water here to a
determined distance from underwater bottom 56. The longitudinal direction 310 of
support structure 3 extends transversely of the direction of navigation 50 of vessel 2, in
any case during forward movement of vessel 2. The geophysical source 33 (or the

plurality of sources 33) generates a signal which propagates to the surrounding area, and
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particularly also in the direction of underwater bottom 56. The signal penetrates into
underwater bottom 56 and is affected by the bottom layers. The for instance seismic
receivers 34 arranged on support structure 3 measure the response signal from
underwater bottom 56, and the information recorded by receivers 34 is transmitted via
signal cabling 36 to processing equipment, such as for instance a computer, present on
vessel 2. The measurement data are processed and subsequently used to optimize the
dredging of an area by a dredging device, such as for instance a dredging crane, cutter
suction dredger and/or a trailing suction hopper dredger. The signals obtained from
receivers 34 can be transmitted to a data collection unit. The collection unit can for
instance comprise a microcomputer with a storage option which converts the signals to
digital data, stores and allows other devices to retrieve the data. In typical manner one
channel will preferably be present per receiver 34. In the case seismic receivers 34 are
applied, the signals can be shown on a seismograph or any other device able to retrieve
and store the seismic data from receivers 34. The data are preferably processed with the
intention of converting the seismic information to information relating to the
distribution of the seismic velocity and relating to the geometry of the bottom. The
processing can be performed manually, automatically or with a combination of the two.
All characteristics of the seismic signals, in the time domain and/or in the frequency

domain, can be used during the processing.

The seismic wave speed comprises a local ground parameter which is related to the
geotechnical features of a rock or ground mass, and is preferably measured via a seismic
refraction measurement. The seismic velocity represents the propagation velocity of a
seismic (or sound) wave in the ground. A higher propagation velocity usually indicates

harder rock layers.

In order to further increase the accuracy of the ground information, secondary process-
related production parameters can if desired be applied in the analysis. Such parameters
comprise for instance vibration data, sound data, temperature measurements at the cutter
or drag head, and the speed of forward movement thereof. The data can also be
supplemented with geological measurement data obtained by means of methods which
are generally known to a skilled person in the field. Examples of such measurement data
comprise data obtained from geological maps, geological literature or from drillings at

specific locations in the area for dredging.
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Seismic sources 33 which generate the signals comprises for instance an airgun,
sparker, boomer or other common seismic source. The electromagnetic sources 33
which generate the signals for instance comprise electric coils. Electrical sources 33

which generate the signals can generate a direct voltage or alternating voltage.

The device and method according to the invention can provide a ground image which is
made available to the dredge master via a screen using existing visualization software.

If desired, a computer of the dredging vessel can itself translate the obtained geological
information to optimal dredging parameters on the basis of this information and in fully
automatic dredging mode, wherein the final objective is to maximize the performance of

the dredging vessel in a so-called self-learning process.

Support structure 3 can be mounted on the stern of vessel 2, for instance on the hull or
the deck thereof, or on any other structure of vessel 2. Support structure 3 can be rigidly
connected to vessel 2, for instance using bolts or clamps which substantially prevent
movement. Support structure 3 can be mounted on the vessel in alternative manner
using a movable, preferably pivoting connection (21a, 21b) such as a hinged joint,
which allows a limited movement of support structure 3 relative to vessel 2. It will be
apparent that the mounting can comprise a damping suspension which reduces
vibrations transmitted by vessel 2 to device 1 and likewise buffers vessel 2 against
forces exerted on support structure 3 by displacements of vessel 2 through the water.
Movements of support structure 3 which affect subsequent calculations can if desired be
corrected using a compensation device (not shown) which measures the degree of
movement of support structure 3. Support structure 3 is designed such that it can
withstand forces exerted during the displacement of vessel 2 through the water, and will
as such typically have a lattice structure which provides strength while at the same time
being light and having little drag effect. Suitable materials for support structure 3
comprises for instance iron, steel, aluminium and glass and/or carbon fibre-reinforced

composite materials.

In an alternative embodiment (not shown) of the invention support structure 3 can
comprise a tensioned cable which according to the invention extends transversely of the

direction of navigation of vessel 2. The cable is embodied for attachment transversely of
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the direction of navigation of vessel 2, for instance at the position of the stern thereof.
Receivers 34 are attached in a line to the cable. The cable can optionally be provided
with a float which is embodied for the purpose of regulating the depth at which the
cable comes to lie under the water level during use. According to the invention the cable
has bending stiffness and is preferably formed from steel wire with a diameter of at least

5 mm, preferably 6 mm and most preferably 8§ mm.

A seismic receiver 34 can comprise a hydrophone, geophone or any other device able to
detect and measure displacements or pressure variations in relation to the seismic signal,

although hydrophones 34 are preferably applied.

An electromagnetic receiver 34 can comprise a magnetometer or any other device able
to detect and measure variations in relation to the magnetic field, although

magnetometers 34 are preferably applied.

Electric receiver 34 can comprise a potentiometer or any other device able to detect and
measure variations in relation to an electric voltage or current, although potentiometers

34 are preferably applied.

Receivers 34 can be arranged in a straight line as shown in figure 3, but can
alternatively be arranged offset relative to a straight line. They can thus be arranged for

instance in any one-, two- or three-dimensional pattern.

Support structure 3 is preferably provided with one or more depth gauges, preferably a
pressure gauge. Support structure 3 can if desired also be provided with propelling
means to enable its position and orientation to be determined at a distance from, and to a
certain extent independently of, the position of vessel 2. The propelling means for
instance comprise one or more motorized propellers (not shown). The remote control
can be achieved using cables or a wireless connection. The position of support structure
3 can be precisely determined, for instance using local triangulation, for instance by
detection of a marker on support structure 3 by for instance two cameras situated on

vessel 2, or using a worldwide satellite navigation device, for instance GPS.
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Receivers 34 preferably directed in a downward facing position in order to detect
signals coming from underwater bottom 56. Depending on the form of support structure
3, they will typically form a line or plane running parallel to the horizon. Other setups
lie however within the scope of the invention. It is thus possible for one or more
receivers to lie above or below the line or the plane. The line or the plane can also run at
an incline relative to the horizon, for instance at an angle of 1, 5, 10, 15, 20, 25, 30, 35,

40 degrees, preferably between 0 and 10 degrees.

The number of receivers 34 can be chosen within broad limits and will generally depend
on the resolution required and on the area that has to be measured. The number of

receivers will typically lie between 3 and 30, preferably between 5 and 15.

When seismic refraction measurements are performed the device 1 can be embodied
such that the minimum horizontal distance between source 33 and receivers 34 is
greater than or equal to 5 m, 7m, 9 m, 11 m, 13 m, 15 m, or a value in a range between
any two of said values. The skilled person in the field will appreciate that the more
receivers 34 are present and the greater the horizontal distance they span, the better the

underwater bottom 56 can be covered.

The invention is not limited to the use of seismic velocity or geoelectrical resistivity, or
possible other parameters or a combination of parameters as may be warranted for a

determined dredging project.
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CLAIMS

1. Device for obtaining information about the ground of an area for dredging,
comprising a vessel, a source embodied to generate a geophysical signal under water,
and an elongate carrier, mounted on the vessel and immersible in water, for a series of
receivers which are embodied to measure a response signal returning via the bottom,
wherein the carrier extends in a longitudinal direction transversely of the direction of
navigation of the vessel, wherein the carrier comprises an elongate support structure
with bending stiffness, the support structure comprising a lattice of mutually connected

lattice elements.

2. Device as claimed in claim 1, wherein the carrier carries the source.

3. Device as claimed in any of the foregoing claims, wherein the receivers lie in a

line extending parallel to the longitudinal direction of the carrier.

4. Device as claimed in any of the foregoing claims, wherein each receiver is

located a fixed distance from the source.

5. Device as claimed in any of the foregoing claims, wherein the carrier is

provided with a depth gauge, preferably a pressure gauge.

6. Device as claimed in any of the foregoing claims, wherein the carrier is
provided with damping means embodied to reduce the disturbance of the signal

generated by the source through the carrier.

7. Device as claimed in claim 6, wherein the source generates a seismic signal and
the damping means are embodied such that the propagation velocity of the wave
generated by the source through the carrier is lower than the propagation velocity of the

wave generated by the source through the underwater bottom.

8. Device as claimed in claim 6, wherein the source generates an electromagnetic
signal and the damping means are embodied such that the electromagnetic field

generated by the source is not disturbed by the carrier, or minimally so.
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9. Device as claimed in any of the claims 6 to 8, wherein the damping means

comprise rubber elements.

10. Device as claimed in any of the claims 6 to 9, wherein the damping means are

placed between the carrier and receivers mounted on the carrier.

11. Device as claimed in any one of the foregoing claims, wherein the lattice

elements are provided with openings accessible to water.

12. Device as claimed in any of the foregoing claims, wherein the source and/or the

receivers and/or signal cabling therefor is accommodated in the carrier.

13. Device as claimed in any of the foregoing claims, wherein the source and/or the
receivers and/or signal cabling is mounted in rigid manner on the underside of the

carrier.

14. Device as claimed in any of the foregoing claims, wherein the carrier is

embodied for mounting on the vessel via a hinged connection or a damping suspension.

15. Device as claimed in any of the foregoing claims, wherein the source comprises

a seismic source and the receivers comprise seismic receivers.

16. Device as claimed in claim 15, wherein the seismic receivers comprise a
hydrophone.
17 Device as claimed in any of the foregoing claims, wherein the source comprises

an electromagnetic source and the receivers comprise electromagnetic receivers.

18. Device as claimed in any of the foregoing claims, wherein the source comprises

an electrical source and the receivers comprise electrical receivers.

19.  Method for obtaining information about the ground of an area for dredging,

wherein a device as claimed in any of the foregoing claims is provided, the carrier
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mounted on the vessel and provided with the series of receivers is immersed in water,
the vessel is moved forward, wherein the longitudinal direction of the carrier extends
transversely of the direction of navigation of the vessel, the source generates signals and

the receivers measure response signals returning via the underwater bottom.

20. Method as claimed in claim 19, wherein the source generates a sound wave and

the receivers measure the sound waves returning via the underwater bottom.

21. Method as claimed in any of the claims 19 to 20, wherein the source generates
an electromagnetic wave and the receivers measure electromagnetic waves returning via

the underwater bottom.

22, Method as claimed in any of the claims 19 to 21, wherein the source generates
an electrical signal and the receivers measure the electrical response signal returning via

the underwater bottom.



