Office de la Proprieté Canadian

Intellectuelle Intellectual Property
du Canada Office

Un organisme An agency of
d'Industrie Canada Industry Canada

CA 2482959 C 2011/06/14

(11)(21) 2 482 959

(12 BREVET CANADIEN
CANADIAN PATENT
13) C

(86) Date de déepot PCT/PCT Filing Date: 2003/04/22

(87) Date publication PCT/PCT Publication Date: 2003/10/30
(45) Date de délivrance/lssue Date: 2011/06/14

(85) Entree phase nationale/National Entry: 2004/10/19

(86) N° demande PCT/PCT Application No.: NL 2003/000298
(87) N° publication PCT/PCT Publication No.: 2003/088742
(30) Priorité/Priority: 2002/04/22 (NL1020451)

(51) Cl.Int./Int.Cl. AOTK 80/00(2006.01),
AO01TK r9/00(2006.01), ACTK 9/00(2006.01)

(72) Inventeur/Inventor:
OORSCHOT, RONALD WILLEM ARIE, NL

(73) Proprietaire/Owner:
NEDERLANDSE ORGANISATIE VOOR TOEGEPAST-
NATUURWETENSCHAPPELIJK ONDERZOEK
TNO, NL

(74) Agent: FETHERSTONHAUGH & CO.

(54) Titre : PROCEDE ET DISPOSITIF DESTINES A COLLECTER DES ANIMAUX DANS OU SUR UN FOND MARIN
54) Title: METHOD AND DEVICE FOR COLLECTING ANIMALS IN OR ON AWATER BOTTOM

(57) Abréegée/Abstract:

8

A method and device for collecting animals living on or In a water bottom such as crustaceans and shellfish and fish, wherein a
collecting device (5) Is moved over the bottom, which collecting device Is provided with a device for moving the animals from or off
the water bottom, In particular at least one tine (14) that can penetrate into the bottom and with which said animals can be taken or
forced from or off the bottom, while said at least one tine Is provided with a fluid outlet through which under pressure, a fluid, In
particular water, Is forced into the bottom, such that a top layer of the bottom Is stirred up and animals living therein or thereon are

dislodged, which animals are captured in the collecting device.
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Abstract

A method and device for collecting animals living on or in a water

bottom such as crustaceans and shellfish and fish, wherein a collecting device (5)
is moved over the bottom, which collecting device is provided with a device for

5 moving the animals from or off the water bottom, in particular at ieast one tine (14)
that can penetrate into the bottom and with which said animals can be taken or
forced from or off the bottom, while said at least one tine is provided with a fluid
outlet through which under pressure, a fluid, in particular water, is forced into the
bottom, such that a top layer of the bottom is stirred up and animals living therein

10 or thereon are dislodged, which animals are captured in the collecting device.
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Title: Method and device for collecting animals in or on a water bottom.

Field of the Invention

The 1invention relates to a method for collecting animals living in or

on a water bottom. In particular, the invention relates to a method for

collecting crustaceans and shellfish and/or fish living in or on a sea bottom.

by e— R ———

As a rule, crustaceans and shellfish hving on or in the sea bottom
are fished with the aid of trawls which are dragged along the sea bottom. Such
trawls are provided with knives reaching into the bottom such that the knives
are pulled through the sea bottom with a cutting edge forward. A jet of water
is directed at an obtuse angle, in particular approximately at right angles to
the directign of movement, approximately vertically to the sea bottom, under
high pressure, directly in front of the knives so that the soil of the sea bottom
is stirred up and raised. As a result, the crustaceans and shellfish, such as
cockles, are disengaged and can move over and/or along the knives. Behind the
knives, 1n the trawl;, a collecting basket 1s arranged 1n which the crustaceans
and shellfish are caught while mud, sand, sediment, undersized shellfish and
the like can flow back through the basket. The animals are discharged via a
tube system to the craft trawling the trawl.

When using this known method, the sea bottom is agitated in a
number of ways which may lead to damage to the environment. For instance,
as a result of the water injection and, 1n particular, the pressure and direction
of the jet of water, a relatively large mass of sediment 1s flushed from the
bottom and brought into the water. Moreover, relatively-deep, long furrows are
made by the knives in the sea bottom.. The trawl is heavy so as not to lose
contact with the sea bottom. The fact 1s that as a resulﬁ of, on the one hand,
the trawling force applied to the trawl by the craft and, on the other hand -the
force of the jet of water directed approximately vertically, during use, a
buoyant force is applied to the trawl which must be compensated by the self-
welght of the trawl. This relatively heévy welght of the trawl is borne by

runners with which the trawl rests on the sea bottom. These runners cause a
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further disturbance of the sea bottom, at least of the sediment, growth, marine

animals et cetera. When using the trawl on a relatively weak bottom, furrows

which are drawn by the trawl in the bottom will be relatively deep, so that the

hottom disturbance will be further enhanced.

5  Summary of the Invention

The invention contemplates a method for collecting anmimals living 1n -
or on a water bottom, wherein the above-mentioned drawbacks have been
avoided. at least partly, while maintaining the advantages of the known

method.
10

With a method according to the invention, water or a different fluid
such as, for instance, gas, compressed or not compressed or slurry 1s
introduced 1nto the bottom under pressure, directly above, below or in front of
2 or each tine, only at that location where the soil 1s to be loosened somewhat.
15 The bottom is stirred up no more than necessary for disengaging the animals.

Preferably, the fluid is introduced into the water bottom at a very small angle,
or, more in particular, approximately parallel to the bottom surtace, for
instance onl}; a few centumeters below the bottom surface, so that the water
bottom is only minimally agitated.

20 As a consequence of this method, the advantage 1s achieved that
through the jet or jets the device will experience virtually no forces directed
away from the sea bottom and therefore will no longer be pushed upwards, so
that this device can be of a lighter design and hence will lead to less

~ disturbance of the sea bottom. Moreover, less fluid, 111 particular water, 1s to be
25 introduwd into the soil, so that less energy 1s required and the disturbance 1s

even more reduced. As a result of the relatively ight weight, moreover, the
power required for advancing the device 1s reduced so that environmental
advantages are achieved, while, furthermore, less turbulence occurs 1n the
water as a result of the craft's drive.

30 With a method according to the invention, further, the advantage is

achieved that the chance of animals escaping underneath the tines is
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 considerably reduced. The fact 1s that the extent to which the bottom, for

instance, the sediment, 1s agitated 1s relatively small. Only the part in which
the shellfish or on which the fish are present, is agitated and loosened.
Therefore, the animals can practically not move downwards or be moved

downwards.

In this application, tine 1s at least understood to mean a portion of
the trawl or a part attached thereto such as a part which is usually indicated
as a knife. With a device and method according to the mmvention a fluid can be
supplied through or along the tines and be squeezed or blown out, to which end
separate outflow means can be provided.

As a result of the relatively local and particularly limited
disturbance of the water bottom, the ammals, in particular the fish, will
behave more calmly. Thus, the additional advantage can be achieved that the
animals will experience less stress and will become less contaminated, 1.e. will

- take up less sand, particularly the crustaceans and shellfish, so that the

quality of the animals collected is even more increased.

There is also provided by the invention, a method in which, with the aid of
detection means, the presence of animals in or on the bottom is detected, on the basis of which

means for moving the animals from or off the bottom can be selectively controlled. This
means that the disturbance of the sea bottom can be reduced even further. The
fact is that through this method, it can be ensured that the sea bottom is only
disturbed by the means for moving the animals from of off the sea bottom
when such an animal has been detected by the detecting means. There where
no animals are detected, at least too small a density of animals, the respective
means will be brought or kept in a position of rest so that no, at least minimal

disturbance of the bottom occurs. An additional advantage is that the energy

required for collecting is further reduced. The fact is that when no animals are
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detected, for instance, no fines will reach into the bottom and effect resistance

and no electrical means will have to be controlled for startling the animals.

For locally and purposely startling the animals such as hsh,
naturally, different means can also be utilized, for instance mechanical means
5  such as chains which can be specifically controlled on the basis of a signal

coming from a detection means, sound or other vibration sources, air or other

fluid sources, specifically controllable and the like.

10 | By using sound ranging, in particular ultrasonic sound ranging, the
advantage 1S achieved that in a particularly simple and accurate manner

animals can be detected and distinguished from the bottom as such and other

objects present in or on the bottom, growths and the like.
Naturally, also different detecting means can be used, for instance

15 feelers which can recognize the bottom structure or elevations on the bottom,

image recognition means such as cameras and the like, heat sensors and the

like. With these, for instance humps, raised by amimals living in the bottom,

can be detected and recognized on the basis of which the collecting means such

as tines or startling means can be controlled or populations be determined.
20 * The animals disengaged from the bottom with the aid of the device

can be collected in a simple manner, by using, for instance, collecting baskets

known per se and discharge means, trawling nets and the like.

25 Through the use of t‘hé‘reSpective detecting means, collection can
take place accurately there where the animals are present, at least in a desired
concentration, while at other positions, for instance there where no or only
Little animals are present, the sea bottom can at least virtually be left

undisturbed. As a result, damage to the environment is reduced to 2 minimum,
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the desired animals can be collected rapidly and easily. The device can be of

relatively light design.

5 [n a further embodiment, water or a different fluid such as gas or

slurry can be introduced into the bottom through or along at least one tine,
preferably at a slight angle or approximately parallel to the bottom surface
directly at the location of the respective tine, such that water under pressure
can be inserted into the bottom relatively flat and agitates only a top layer of

10  the bottom. The fluid supply means can for instance be designed such and set
such that only a few centimeters of the water bottom are stirred up. As a result
hereof, animals present directly below this surface such as crustaceans and
shellfish, for instance cockles, can simply be taken from the water bottom by
the or each tine, and be discharged.

15 It is preferred that a row of tines 1s provided, which row preferably

extends approximately transversely to the direction of movement of the device.

With a further embodiment, during use, one or more tines can be

20 moved into and out of the water bottom, in particular a sea bottom, depending
of the presence or absence of animals to be taken up, at least in a desired

concentration.

25 In yet a further embodiment, animals such as fish living on the bottom,

for instance flatfish, can simply be startled such that these animals are
disengaged from the bottom with minimal stress and can be caught in a net.
Preferably, a series of electric means is provided, as well as a series of
detecting means, such that over a relatively large width animals can be

30 detected at different positions in front of the device and depending thereon can
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be startled. Naturally, also different means can be used for startling the animals,
for instance mechanical and/or acoustic and/or fluid blowing or spouting means,
controllable on the basis of detection signals, as described hereinabove with

reference to a method according to the invention.

The invention further relates to a device according to the invention,
combined with a craft, wherein between the craft and the device a flexible hose or
tube Is provided through which water can be supplied to the device and/or the
animals can be moved from the device to the craft. Use of such a flexible hose or
tube offers the advantage over the use of customary rigid tubes that with it,
virtually no forces, at least no buoyant forces are applied to the device, so that the

craft is prevented even better from coming free from the bottom, for instance upon

changes of speed, changes of depth and the like.

According to another aspect of the present invention, there is
provided a device for collecting animals from a bottom of a body of water
comprising: a support frame having at least one runner movable along a bottom
surface of a body of water; an animal detector provided on said support frame for
detecting the presence of animals in a vicinity of said support frame; an animal
mover provided on said support frame, said animal mover being activatable by
said animal detector upon the detection of the presence of animals to move the
detected animals from the bottom of the body of water: and an animal collector for
collecting the moved animals; wherein said animal mover comprises at least one
tine movable between a first position, wherein said at least one tine is extended
below an underside of said runner such that said at least one tine is inserted below
the bottom surface of the body of water, and a second position, wherein said at
least one tine is retracted above said underside of said runner such that said at
least one tine is removed from the bottom surface of the body of water, said at
least one tine being driven by said animal detector and including a fluid outlet for

applying a fluid under pressure into the bottom surface of the body of water when

said at least one tine is in said first position.
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According to still another aspect of the present invention, there is
provided a device for collecting animals living in or on a water bottom, provided
with: supporting means for support on a water bottom; detecting means supported
on said supporting means for detecting animals in or on the water bottom: and
means for moving the animals from or off the water bottom, said means for
moving the animals being supported on said supporting means and being drivable
on a basis of a signal to be delivered by the detecting means, wherein the means
for moving the animals from or off the water bottom comprises at least one tine
which, during use, is extendable below a plane defined by undersides of the
supporting means, at least into the bottom, and water supply means for, during
use, introducing water under pressure into the bottom, at most at a gentle angle
relative to said plane, at least to a bottom over which the device is movable, said
tine being further retractable above the plane defined by said undersides of said
supporting means in an absence of a signal from said detecting means, and
wherein said at least one tine comprises a row of tines being provided, and
wherein means are provided for selectively moving each individual tine of said row
of tines with respect to said row of tines between a first position in which the
respective individual tine extends, during use, at least partly into the bottom, and a
second position in which the respective tine is retracted above the bottom.
wherein each individual tine of said row of tines is independently movable based

on a detection of an animal by said detecting means at said respective tine.

According to yet another aspect of the present invention, there is
provided a device for collecting animals from a bottom of a body of water
comprising: a support frame having at least one runner movable along a bottom
surface of a body of water; an animal detector provided on said support frame for
detecting the presence of animals in a vicinity of said support frame: an animal
mover provided on said support frame, said animal mover being activatable by
said animal detector upon the detection of the presence of animals to move the

detected animals from the bottom of the body of water: and an animal collector for

collecting the moved animals, wherein said animal mover comprises at least one
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tine movable between a first position, wherein said at least one tine is extended
below a plane defined by an underside of said runner such that said at ieast one
tine is inserted below the bottom surface of the body of water, and a second
position, wherein said at least one tine is retracted above said plane defined by
sald underside of said runner such that said at least one tine is removed from the
bottom surface of the body of water, said at least one tine being driven by said
animal detector and including a fluid outlet for applying a fluid under pressure into
the bottom surface of the body of water when said at least one tine is in said first
position, and wherein said at least one tine of said animal mover comprises a
plurality of tines, each individual tine being selectively, independently movable
with respect to the others based upon the detection by said animal detector of the

presence or absence of an animal at said respective individual tine.

According to a further aspect of the present invention, there is
provided a method for collecting animals from a bottom of a body of water
comprising the steps of: moving a collecting device along a bottom surface of a
body of water; detecting a presence of animals in front of said collecting device;
applying a fluid under pressure below the bottom surface of the body of water
upon detection of the presence of animals in front of said collecting device; and
collecting animals dislodged by said applied fluid under pressure, wherein said
collecting device includes an underside movable along the bottom surface of the
body of water, and said step of applying a fluid under pressure includes the step of
extending a tine provided on said collecting device below said collecting device

underside into the bottom surface, said tine including a nozzle for applying said
fluid under pressure.

According to yet a further aspect of the present invention, there is

provided a method for collecting animals living on or in a water bottom, the

method comprising: providing a collecting device which is movable over the
bottom in a first direction, said collecting device is provided with means for moving
the animals from or off the water bottom, said means for moving Including at least

one tine that can penetrate into the bottom and with which said animals can be
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taken or forced from or off the bottom, said at least one tine is provided with fluid
outlet means through which, under pressure, a fluid can be forced into the bottom,
such that a top layer of the bottom is stirred up and animals living therein or
thereon are dislodged, which animals are caught in the collecting device, and
wherein detecting means are provided on the collecting device in front of the at
least one tine when viewed in said first direction, with which a presence of animals
In or on the bottom is detected, operating means are also provided on the
collecting device for moving the at least one tine, which are activated on a basis of
signals of said detecting means, an arrangement being such that the at least one
tine Is only moved into the bottom when the detecting means in front of the at least
one tine detects the presence of animals in or on the bottom, and is moved from
the bottom again when no more animals are detected in front of the at least one
tine, and wherein said at least one tine is extendable below an underside of said
collecting device for moving said at least one tine into the bottom, and is
retractable above said underside of said collecting device for removing said at
least one tine from said bottom in an absence of a signal from said detecting
means; moving said collecting device over the bottom in said first direction:
detecting the presence of animals in front of said collecting device using said
detecting means,; activating said operating means to move said at least one tine
on the basis of the signals of said detecting means; applying a fluid under
pressure through said fluid outlet means below the bottom upon detection of the
presence of animals in front of said collecting device; and collecting animals

dislodged by said applied fluid under pressure.

Brief Description of the Drawing

In clarification of the invention, exemplary embodiments of a method
and device according to the invention will be further elucidated with reference to

the drawing. In the drawing:

Fig. 1 schematically shows a craft with a device according to the

iInvention, during use;



CA 02482959 2010-05-03

20184-372
6a

Fig. 2 schematically shows, in side view, a device according to the

invention, during use;

Fig. 3 schematically shows, in top plan view, a device according to

the invention with a series of tines and a series of detecting means;

o Fig. 4 schematically shows, in top plan view, a device according to

the invention with a series of detecting means with associated electric means and

a net;
Fig. 5 schematically shows an alternative device for a tine; and

Fig. 6 schematically shows a part of an alternative embodiment of a

10  device according to the invention with suction means for taking up animals.
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Detailed Description

In this description, 1dentical or corresponding parts have identical or
corresponding reference numerals. In this description, the starting point will
be devices and methods for collecting crustaceans and shellfish, such as cockles
(see, for instance, Figs. 2 and 3) living in a sea bottom, and devices and

5 methods for collecting fish, such as flatfish (see for instance Fig. 4), hving or; or
in the bottom. In this description, the terms bottom, water bottom and sea
bottom are used indiscriminately and are all used to indicate a bottom of a
water mass, fresh, brackish or salt, in whiach fish and/or shellfish and/or
crustaceans can be collected. Where, 1n this text, the term fluid 1s used, at

10 least also water, gas such as air, slurry and such fluids are understood to be
included. As an example, water is used but it can be substituted with any fluid
unless expressly indicated differently.
The exemplary embodiments shown 1n the drawing are only shown
by way of example. Combinations of parts of the exemplary embodiments

15 shown are possible within the framework of the 1mnvention.

In Fig. 1, schematically in side view, a water mass 1 such as a sea 1s
shown with a water bottom 2, further also indicated as bottom or sea bottom 2.
In the water mass 1, a craft 3 1s shown, which, via a haﬁling cable 4, for
instance a steel cable, chain or synthetic cable, 1s connected to a collecting

20 device 5, further also called trawl, which can be dragged along the water

bottom 2 via the cable 4. The collecting device 5 1s provided with supporting
means 6, for instance runners with which the trawl 5 rests on the water
bottom 2. In the exemplary embodiments shown 1n Figs. 3 and 4, two runners
6 are shown, placed at a mutual distance from each other, for reasons to be

25 mentioned heremnafter. In Fig; 1, the trawl 5 1s schematically shown as a

rectangle. In Figs. 2 — 4, embodiments thereof are shown. Further, between the
craft 3 and the collecting device 5, a flexible hose or tube 7 is shown through

which water can be supplied under pressure to the collecting device 5, and/or

animals collected by the device 5 can be discharged to the craft 3. The hose 7

30 can for instance be designed to be double-walled, for, on the one hand,
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supplying fluid and, on the other hand, discharging animals. Optionally, two
hoses 7A, 7B can be provided, as shown, for example, 1n Fig. 2. With such an

embodiment, water can be supphed through the first hose or tube 7A, for

reasons to be mentioned hereinafter, while through the second tube or hose 7B
animals can be discharged. Using one or more flexible tubes or hoses 7 can ‘
prevent the trawl 5 from thus being pulled from the water bottom 2. The fact is
that in such an embodiment, the device 5 can be pulled entirely, at least
substantially, by the cable 4 while the hose or tube 7, 7A, 7B can hang
relatively hmply. As a result, the trawl 5 can compensate differences in depth
of the water mass 1 and different speeds of the craft 3 in a simple manner
without having to come free from the water bottom 2 or be pushed into it.
However, a hose 7 can also be replaced by relatively rigid tubes known per se.
In Fig. 2, schematically in side view, with one of the runners 6
taken away, a device 5 according to the invention is shown, on a
water bottom 2.. The device 5 1s borne by two runners 6, as shown in top plan
view 1n Fig. 3, on which runner a basket 8 is borne, manufactured from, for
instance, wire, gauze or the like via which collected amimals can be discharged
via a tube or hose 7B. Near a side of the basket 8 forward in the direction of
movement V, means 9 are provided for having animals 10 such as shellfish
(Fig. 2) and fish (Fig. 4) disengage from the water bottom 2. In the embodiment
shown in Figs. 2 and 3 the means 9 between the runners 6 comprise a series 12
of tines 14, also indicated as knives 14, arranged side-by-side and pivotable
about an axis 13. Each tine 14 comprises a first part 15 forming a free end and
a second i)art 16 including an angle o with a first part 15, which second part
16 connects the first part 15 to the axis 13 and a water supply hose 7A. The or
each tine 14 1s for instance of hollow design, while the free end remote from
the second part 16 defines a nozzle 17 through which water, under pressure.

supplied via the hose 7A, can be forced out of the tine 14. In Fig. 2, the passage

of the water through the respective tine 14 is indicated with the arrows W.
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Via a piston-cylinder assembly 18, each tine 14 1s moveable, 1n
particular pivotable about the axis 13, schematically indicated by the
interrupted line 19, between a first position, in which the first part 15 extends
approximately parallel to the water bottom 2, at least to a plane V defined by
the undersides 20 of the runners 6, and a second position (shown in Fig. 2 for a
second tine 14A) in which the respective tine 14A extends at least virtually
completely above the water bottom 2 between the runners 6. Preferably, the
water supply means such as the hose 7A and, for instance, a valve (not shown)
arranged in or near the axis 13 are arranged such that water can only be
forced out via the nozzle 17 when the respective tine 14 1s in or near the first
position, so that, with the tine in the second position, no water needs to be
forced out.

Viewed in the direction of movement V, in front of the nozzle 17,
above the runners 6, a series of detecting means 21 is included, in particular
ultrasonic detecting means, a reflected sound of which 1s symbolically
indicated in Fig. 2 by the arrows P. Naturally, also different detecting means
can be used, for instance heat sensitive means, mechanical feelers which, as a
result of the presence of animals, can observe changes present in the bottom,
image recognition means and the like, arranged for recognizing the presence of
animals in and/or on the bottom. Moreover, the detecting means can also be
used for mapping the concentrations of animals, for instance for making
population records. Here, no tines or startling means as described are used but
the detecting means sutfice, coupled to registering means with which the fish,
crustacean and/or shellfish populatipné ,é-a'n;be‘ mapped so that developments
can be recorded and the areas with for instance the most or, conversely, the
least animals can be determined. The detecting means 21 are arranged such
that therewith, animals 10 living on or in the water bottom 2 can be detected
by specific reflection of the sound (see arrow P). Via a control device 22 such as
a calculating unit, computer or the like, each detecting means 21 is coupled to

a piston-cylinder assembly arranged immediately behind 1t and, hence, to a
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tine 14. In Fig. 3, the connection 1s shown for one assembly of a detecting
means 21, a calculating unit 22 and a piston cylinder .assembly 18 with tine 14.
It will be clear that the detecting means 21 in the series 23 are each coupled to
a piston-cylinder assembly 18 and tine 14 in the series 12, in a comparable
manner, while, if desired, one central calculating unit 22 can suffice. In Fig. 3,
only one connection of the hose 7A with a tine 14 is shown. It will be clear that
each tine 14 is connected to the or each hose 7A 1n a comparable manner.

A device b5 according to Figs. 2 and 3 can be used as follows.

The device 5 is coupled in the manner shown in Fig. 1 to the craft 3
and is dragged over the water bottom 2 in the direction V. As a result of the
small forcgs occurring, the weight of the trawl 5 can be relatively small. With
the aid of the piston-cylinder assemblies 18, the tines 14 are all brought in the
second position, as shown for the tine 14A. With the aid of the detecting means
21, the bottom 2 just in front of the tines 14 1s scanned for the presence of the
desired animals 10. If an animal 10 i1s detected by a detecting means 21, via
the calculating unit 22, the piston-cylinder assembly located immediately
behind that and coupled therewith is controlled, so that the respective tine 14
is pushed from the second position into the bottom 2 to the first position, while
via the nozzle 17, water 1s introduced i1nto the bottom directly under the
surface. The depth D over which the tine 14, at least nozzle 17, is pushed into
the bottom is relatively small, for instance between virtually 0 and, for
instance, 25 cm, more particularly between 0 and 7 cm. Mostly, an insertion
depth of approximately 3 to 4 cm can suffice. Soil (sediment) of the water
bottom 2 is slightly stirred up by the water jet W, exactly there where the
animals such as cockles are present. The animals 10 then come to lie relatively
free from the water bottom 2 and can be forced over the first part 15 of the tine
14 and along the contiguous second part 16 of the respective tine by advancing
the device 5 in the direction V. Thus, the animals 10 are forced along the
second part 16 from the sea bottom 2 and into the basket 8 where small parts

such as sand, stone, small animals, small shells and the like can fall through
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the bottom 23 of the basket 8, back onto the sea bottom 2, while the animals 10
can be discharged to the craft 3 via the respective hose or tube 7B. To that end,
for instance water can be sucked or pressed through the hose 7B, propelling
means known per se such as venturis and the like can be used. Naturally, the
animals 10 can also be collected in the device 5 or be discharged to a different
craft or the like. Such a method of collecting and discharging animals is known
per se 1n practice.

When upon further advancement of the device 5 in the direction V
no animal, at least too low a density, 1s observed by a respective detecting
means 21, the respective tine 14 is brought back into the second position with
the aid of the respective piston-cylinder assembly 18, so that no disturbance ot
the sea bottom 2 occurs there where no animals can be collected. With the aid
of the calculating unit 22, the density of animals can simply be determined by
the detecting means 21, while, for instance, a limit value for density can be
determined for inserting or not inserting one or more tines 14 into the bottom
2. As a result, the disturbance of the water bottom 2 can be reduced to a
minimum.

In the exemplary embodiments shown, each time, a series 12 of tines
14 is provided, as well as a series of detecting means 21. It will be clear that
any desired number of tines 14 can be provided as well as any number of
detecting means 21, while, for instance also several tines 14 can be controlled
by one detecting means or one tine can be controlled on the basis of signals
generated by several detecting means. Suitable control software and/or
hardware can simply be built in int;é- the °cé1éulating unit 22. This calculating
unit 22 can be of electronic as well as mef"éﬁan.ic design, or a combination
thereof.

In a variant embodiment (not shown), the tines can be inserted into
the bottom 2 in a different manner, virtually straight by carrying out a
translation instead of a rotation, for instance a slideable tine. Such a

translation can be effected with the same or comparable means. Also, a
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combination of a rotating an translating movement can be opted for. Moreover,
1t 1s preferred that the axis 13 be height-adjustable relative to the runner 6, so
that the insertion depth D can be set, for instance depending on the animals to
be collected, the condition of the bottom and the like. Although the outflow
direction W 1n Fig. 2 is shown to be approximately parallel to the bottom 2, at
least the plane V, this can naturally also include a gentle angle therewith, for
instance such that the direction W is directed slightly in the direction of the
plane V. As a result, even less agitation of the sea bottom can be effected. As a
consequence of the local water injection, relatively little water at relatively
little pressure can suffice. Moreover, the nozzle 17 can be designed such that
water 1s substantially and/or upwardly directed.

In Fig. 4, schematically, an alternative embodiment of a device 5
according to the invention is shown, in the form of a trawl net. In this
embodiment, a hauling loop 24 is provided, coupled, on the one side, to the
runners 6 and, on the other side, to a hauling cable 4. Between the runners 6,
a pole 25 1s provided on which a series of detecting means 21 and electric
means 22, arranged alternately, is provided. In this embodiment, the detecting
means 21 are arranged for transmitting, for instance in the direction of
movement V, sounds signals P, directed forwards and somewhat in the
direction of the bottom 2. When the sound signal P hits an animal 10, such as
a tlatfish on or slightly in the bottom 2, then, an adjacent electric means 22 is
controlled for building up an electric and/or magnetic field, in a manner known
per se. 1o this end, for instance an electric coil or the like can be controlled.
The electric and/or magnetic field T, schematically indicated in Fig. 4 around
an electric means 22 is sense:d by the animal 10 and experienced as less
agreeable. This results in the animal 10 swimming somewhat upwards, away
from the bottom 2. Behind the runners 6, a net 26 is tautened which is held at
a limited distance from the bottom with a forward open front side 27, turned in
the direction of the pole 25. The animal 10, chased from the bottom 2 in the

earlier described manner, will swim over or under the beam 5, at least the
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beam 25 will be moved along the animal 10, so that the animal 10 will end up
in the net 26. Naturally, instead of a net, also a different capturing means can
be used, such as a cage.

Since the detecting means 21 mentioned are used for detecting
animals 10, in particular individually, simple electric means 22 and relatively
light electric and/or magnetic fields T suffice. As a result, with mimimum
energy, in a particularly economical manner, the collection of animals 10
becomes possible. It will be clear that the electric means as shown in Fig. 4 can
also be used with a device according to Figs. 2 and 3, while the animals 10, for
instance with a device according to Fig. 4, can also be chased in a different
manner, for instance byproviding, instead of electric means 22, means for
generating specific air or water jets aimed at the animal 10, so that it swims
upwards away from the bottom 2. With a device according to Fig. 4 too, tines
14 can be used for guiding animals into the net 26.

With a method and device according to the invention, with the aid of
the detecting means 21, concentrations of animals 10 can be tracked down, at
least detected, so that specific agitations of the bottom can be reduced to a
minimum, while a device 5 according to the invention can be of particularly
light design, notably so in that little buoyant force is applied on the device
during moving. As the device 5 can be of relatively light design, it can be
dragged with relatively light crafts, 1.e. with relatively little power, so that as a
result of the drives of the craft, relatively little agitation will occur 1n the
water. Moreover, this requires relatively little energy and in a relatively short
period of time, a high efficiency ‘can,’.t'.)e -Obfé-iﬁed as collection only takes place
there where the animals are present i1n a’désired concentration. Naturally, also
with relatively expensive animals, collecting a few animals could be
economically worthwhile. As a result of the limited agitation of the bottom,

moreover, the quality of the fished animals can be improved, as they will take

up relatively little sand, sediment or other contaminations.
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Instead of or in addition to electric means, drivable by the detection
means, naturally, also different means can be used, for instance mechanical
means such as short chains moveable 1n a controlled manner, alarms,
vibrating or jolting elements and the like, acoustic means such as sound
sources, or means for generating fluid jets, to be directed at the animals.

With a device and method according to the invention, it is preferred
that detection means and/or the control means be arranged for speed
measurement for the purpose of determining the location of the animals
relative to the tines, so that a tine can be 1nserted into the bottom still more
accurately, just before arriving at the respective animal. Also, the detecting
means can-be arranged such that the depth at which the animals are present
can be determined.

In a variant shown in Fig. 5, a tine 14 1s hinearly moveable with the
aid of the piston-cylinder assembly 18. With it, the knife 1s moved into and
from the bottom in a translating manner.

In Fig. 6, a variant is shown in which suction means 27 are disposed,
near the tines, at least behind the detecting means 21, with which the animals
can be sucked from the bottom and be discharged via the hose 7. The suction
means 27 are operated by the detecting means, at least the control unit 22, so
that suction only takes place when a desired amount of animals has been
detected. Thus, the bottom agitation can be still further limited. When used in
a sufficiently loose bottom or with sufficient suction power and/or at a Iimited
depth, optionally, the tines can be omitted and introducing a fluid such as
water, gas or slurry into the bottom can be dispensed with.

The 1nvention 1s not limited in any manner to the exemplary
embodiments represented in the description and the drawing. Many variations
thereon are possible within the framework of the invention as outlined by the

claims.

For instance, a collecting device 5 according to the invention can be

borne and/or advanced in a different manner, for instance by series of wheels
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or caterpillar tracks, by several runners and the like. The tines may be moved
in a different manner, for instance electrically, pneumatically or hydraulically
while, for instance, rotation of the axis 13 can ensure the desired movement.
Water can be 1njected into the bottom 1n a different manner, for instance by
means arranged separately from the tines 14, while also different fluids can be
used, for instance air. Different numbers of tines, detection means and
electrical means can be used, while also different driving means can be
provided. Water for injection can also be supplied 1n a different manner, for
mstance by pumping means placed directly on the device 5. Different detecting
means can be used, 1n addition to or instead of the sound detecting means,
such as, for instance, infrared detecting means, means for detecting gas
bubbles, movement, sound or the like, generated by the animals, means for
determining electric fields and such generated by the animals. These and

many comparable variations are understood to fall within the framework of

the invention as outlined by the claims.
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CLAIMS:
1. A device for collecting animals from a bottom of a body of water
comprising:

a support frame having at least one runner movable along a bottom

surface of a body of water,;

an animal detector provided on said support frame for detecting the

presence of animals in a vicinity of said support frame;

an animal mover provided on said support frame, said animal mover
being activatable by said animal detector upon the detection of the presence of

animals to move the detected animals from the bottom of the body of water; and
an animal collector for collecting the moved animals;

wherein said animal mover comprises at least one tine movable
between a first position, wherein said at least one tine is extended below an
underside of said runner such that said at least one tine is inserted below the
bottom surface of the body of water, and a second position, wherein said at least
one tine is retracted above said underside of said runner such that said at least
one tine Is removed from the bottom surface of the body of water, said at least one
tine being driven by said animal detector and including a fluid outlet for applying a

fluid under pressure into the bottom surface of the body of water when said at

least one tine is in said first position.

2. A device for collecting animals living in or on a water bottom,
provided with:

supporting means for support on a water bottom;

detecting means supported on said supporting means for detecting
animals in or on the water bottom; and

means for moving the animals from or off the water bottom, said
means for moving the animals being supported on said supporting means and
being drivable on a basis of a signal to be delivered by the detecting means,
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wherein the means for moving the animals from or off the water
bottom comprises at least one tine which, during use, is extendable below a plane
defined by undersides of the supporting means, at least into the bottom, and water
supply means for, during use, introducing water under pressure into the bottom, at
most at a gentle angle relative to said plane, at least to a bottom over which the
device Is movable, said tine being further retractable above the plane defined by
sald undersides of said supporting means in an absence of a signal from said

detecting means, and

wherein said at least one tine comprises a row of tines being

provided, and

wherein means are provided for selectively moving each individual
tine of said row of tines with respect to said row of tines between a first position in
which the respective individual tine extends, during use, at least partly into the
bottom, and a second position in which the respective tine is retracted above the
bottom, wherein each individual tine of said row of tines is independently movable

based on a detection of an animal by said detecting means at said respective tine.

3. A device according to claim 2, wherein each individual tine of said
row of tines is provided with a free end extending, at least in a position of use,
approximately parallel to said plane and at least a top side of the water bottom,

while the water supply means are arranged for introducing water approximately
parallel to said free end.

4, A device according to claim 2, wherein the means for moving the
animals from or off the water bottom comprise electric or mechanical means for

generating at least one of a current surge, a magnetic field, an electric field and a
vibration field.

D. A device according to claim 4, whereih a series of electric means is
provided, as well as a series of detecting means, such that over a relatively large
width animals are detectable, at different positions in front of the device and,

depending thereon, different electric means in the series are operable.
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6. A device for collecting animals from a bottom of a body of water
comprising:

a support frame having at least one runner movable along a bottom

surface of a body of water;

an animal detector provided on said support frame for detecting the

presence of animals in a vicinity of said support frame;

an animal mover provided on said support frame, said animal mover
being activatable by said animal detector upon the detection of the presence of

animals to move the detected animals from the bottom of the body of water; and
an animal collector for collecting the moved animals,

wherein said animal mover comprises at least one tine movable
between a first position, wherein said at least one tine is extended below a plane
defined by an underside of said runner such that said at least one tine is inserted
below the bottom surface of the body of water, and a second position, wherein
sald at least one tine is retracted above said plane defined by said underside of
sald runner such that said at least one tine is removed from the bottom surface of
the body of water, said at least one tine being driven by said animal detector and
Including a fluid outlet for applying a fluid under pressure into the bottom surface

of the body of water when said at least one tine is in said first position, and

wherein said at least one tine of said animal mover comprises a
plurality of tines, each individual tine being selectively, independently movable
with respect to the others based upon the detection by said animal detector of the

presence or absence of an animal at said respective individual tine.

7. A method for collecting animals from a bottom of a body of water

comprising the steps of:

moving a collecting device along a bottom surface of a body of

water;

detecting a presence of animals in front of said collecting device;
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applying a fluid under pressure below the bottom surface of the body
of water upon detection of the presence of animals in front of said collecting

device: and

collecting animals dislodged by said applied fluid under pressure,

wherein said collecting device includes an underside movable along
the bottom surface of the body of water, and said step of applying a fluid under
pressure includes the step of extending a tine provided on said collecting device
below said collecting device underside into the bottom surface, said tine including

a nozzle for applying said fluid under pressure.

8. A method as defined in claim 7, further including the step of
retracting said tine above said collecting device underside to remove said tine

from beiow the bottom surface upon detection of an absence of animals in front of

said collection device.

9. A method as defined in claim 7, wherein said tine comprises a
plurality of tines and said step of applying a fluid under pressure comprises the
step of selectively applying a fluid under pressure from one of said plurality tines
extending below the bottom surface of the body of water upon detection of the

presence of an animal in front of said one tine, wherein each tine of said plurality

of tines is independently activatable.

10. A method for collecting animals living on or in a water bottom, the

method comprising:

providing a collecting device which is movable over the bottom in a
first direction, said collecting device is provided with means for moving the animals
from or off the water bottom, said means for moving including at least one tine that
can penetrate into the bottom and with which said animals can be taken or forced

from or off the bottom, said at least one tine is provided with fluid outlet means

through which, under pressure, a fluid can be forced into the bottom, such that a

top layer of the bottom is stirred up and animals living therein or thereon are
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dislodged, which animals are caught in the collecting device, and wherein
detecting means are provided on the collecting device in front of the at least one
tine when viewed in said first direction, with which a presence of animals in or on
the bottom is detected, operating means are also provided on the collecting device
for moving the at least one tine, which are activated on a basis of signals of said
detecting means, an arrangement being such that the at least one tine is only
moved into the bottom when the detecting means in front of the at least one tine
detects the presence of animals in or on the bottom, and 1s moved from the
bottom again when no more animals are detected in front of the at least one tine,
and wherein said at least one tine is extendable below an underside of said
collecting device for moving said at least one tine into the bottom, and is
retractable above said underside of said collecting device for removing said at

least one tine from said bottom in an absence of a signal from said detecting

means,

moving said collecting device over the bottom in said first direction;

detecting the presence of animais in front of said collecting device
using said detecting means;

activating said operating means to move said at least one tine on the

basis of the signals of said detecting means;

applying a fluid under pressure through said fluid outlet means below

the bottom upon detection of the presence of animals in front of said collecting
device; and

collecting animals dislodged by said applied fluid under pressure.

11. A method according to claim 10, wherein said step of providing a
collecting device further including said at least one tine comprising a plurality of
tines being provided and the collecting device can be moved in said first direction

over the bottom and the step of applying a fluid under pressure further includes
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said fluid being selectively forced into the bottom in approximately the same
direction from an individual tine of said plurality of tines based on the detecting
means detecting the presence of an animal in front of said individual tine, wherein

each tine of said plurality of tines is independently activatable.

12. A method according to claim 10, wherein the step of applying a fluid
under pressure further including said fluid being introduced into the bottom less

than 25 cm below a surface of the bottom.

13. A method according to claim 10, wherein the step of providing a
collecting device further including, viewed in said first direction, in front of the at
least one tine, detecting means are provided with which the presence of animals
In or on the bottom is detected, operating means are provided for controlling
electric means arranged near the at least one tine, for generating at least one of
current impulses, an electric field, and a magnetic field, which means are activated
on the basis of signals of said detecting means, the arrangement being such that
said electric means are only activated when the detecting means in front of the at
least one tine detects the presence of animals in or on the bottom and the at least

one tine is moved from the bottom again when no more animals are detected in
front of the at least one tine.

14, A method according to claim 10, wherein the step of detecting the

presence of animals further includes the animals being detected with the aid of
sound.
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