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(57) Abstract

A method for removal of exterior parasites from fish, especially
salmon lice. The fish is led through a water current where it is exposed
to nozzle water spray from nozzle heads or nozzle slits. A device is
provided for carrying out the procedure comprising four or more nozzles
(20) or nozzle orifices, placed in a circle close to a pipe (12) within which

the fish is guided, all nozzles being connected to a water pump.

. 1
'_—1 Y
T 12
124
20 \71’ ~ et 1
19~/ N
17| 18
l s
| .
| 1
| fe—t— 178
! |
H '
/ !
L// /l
13 55 p
7/
\ %
F./
\

16




AL
AM
AT
AU
AZ
BA
BB
BE
BF
BG
BJ
BR
BY
CA
CF
CG
CH
ClI
CcM
CN
cu
CzZ
DE
DK
EE

FOR THE PURPOSES OF INFORMATION ONLY

Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT.

Albania
Armenia
Austria
Australia
Azerbaijan
Bosnia and Herzegovina
Barbados
Belgium
Burkina Faso
Bulgaria

Benin

Brazil

Belarus

Canada

Central African Republic
Congo
Switzerland
Cdte d’Tvoire
Cameroon
China

Cuba

Czech Republic
Germany
Denmark
Estonia

ES

FI

FR
GA
GB
GE
GH

KR
KZ
LC
LI

LK
LR

Spain

Finland

France

Gabon

United Kingdom
Georgia

Ghana

Guinea

Greece

Hungary

Ireland

Israel

Tceland

Ttaly

Japan

Kenya

Kyrgyzstan
Democratic People’s
Republic of Korea
Republic of Korea
Kazakstan

Saint Lucia
Liechtenstein

Sri Lanka

Liberia

LS
LT
LU
LV
MC
MD
MG
MK

ML
MN
MR
MW
MX
NE
NL
NO
NZ
PL
PT
RO
RU
SD
SE
SG

Lesotho

Lithuania
Luxembourg

Latvia

Monaco

Republic of Moldova
Madagascar

The former Yugoslav
Republic of Macedonia
Mali

Mongolia

Mauritania

Malawi

Mexico

Niger

Netherlands

Norway

New Zealand

Poland

Portugal

Romania

Russian Federation
Sudan

Sweden

Singapore

SI
SK
SN
SZ
D
TG
TJ
™
TR
TT
UA
UG
us
UzZ
VN
YU
VA%

Slovenia

Slovakia

Senegal

Swaziland

Chad

Togo

Tajikistan
Turkmenistan
Turkey

Trinidad and Tobago
Ukraine

Uganda

United States of America
Uzbekistan

Viet Nam
Yugoslavia
Zimbabwe




20

[N%]
i

WO 98/24304 PCT/NO97/00322

1

METHOD AND DEVICE FOR REMOVING PARASITES FROM FISH

The invention relates to a method and a device for removal of exterior

parasites, in particular so-called salmon lice, from salmon in fish farms.

Description of the prior art

Damage caused by salmon lice constitutes a large expense for fish farmers
every year. Salmon lice is very widespread and traditional removal methods have led
to several drawbacks.

Use of chemical and/or pharmaceutical agents, e.g., vaccination or fodder
additives, cause pollution and create a risk for undesirable side effects or long term
adverse.

Mechanical removal is too time consuming. The use of wrasse, which dine on

the parasites is only effective on individual fish, and can not be carried out satisfactory

on a large scale.

Object

The main object of the present invention is to provide an effective, pollution
free method and device for removal of salmon lice from salmon in fish farms. The
removal must be conducted without the fish being depreciated and declassified at
slaughtering. Debris, which may cause a risk for other fish or the surrounding
environment, must not be formed or remained in water. The removal must be
conducted in a way acceptable to the market place, in order to avoid undesirable

reactions among customers.

Summary of the invention

The invention is described in its basic form in claim 1 and 2, which state a
procedure and a device respectively.

Tests have shown that the invention provides a very satisfying removal of the
exterior parasites called salmon lice. Salmon bothered by salmon lice try different
methods to get rid of it. It has been known for salmon to seek out cleaning devices for
fishing nets, presumably to be "scrubbed”. Direct jet treatment of the salmon, however
will create a risk for scale loosening. This invention provides a safe and risk-free

treatment, which - also is environmentally sound and reasonable. The quality of the
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salmon is not depreciated by the treatment.

Additional features of the invention are given in claim 3-9.

Brief description of the drawings

The invention is described in detail below with references to the drawings;

figure 1 shows a schematic side view of an installation with a device of the
present invention,

figure 2 shows a corresponding cross sectional view through the cleaning pipe
of fig. 1, while

figure 3 shows a schematic side view partly in cross-section, of a different

embodiment.

Figure 1 shows a pool 11 with fish which are to be treated. In the bottom of
this pool is an outlet to a cleaning pipe 12, which vertically extends down towards a
lower bend 13 directing the pipe sideways and out. The term “cleaning pipe” is used
because the fish is led through the pipe in order to be cleaned as described below.

The cleaning pipe 12 is divided into an upper part 12A and a lower part 12B
with an interval 14. The cleaning pipe 12 is surrounded by a concentric pipe 15,
extending from the bottom of the pool and down past the bend 13, with the lower end
closed with a filter 16 for collecting the parasites. The filter 16 can alternatively be in
the shape of a filter bag which can be removed for disposal of the collected parasites.

In the space between the two pipes 15 and 12, some distance beneath the
interval 14, there is arranged a bottom 17 with an overflow pipe 18. The overflow pipe
is adjustable for regulating the overflow level.

The cleaning pipe 12 is perforated on the lower side of the bend 13 allowing
the water to flow into the surrounding pipe 15.

Close to the interval 14 there are arranged four nozzle tubes 19 with nozzle
heads 20 for the injection of water jets. The nozzle tubes 19 are evenly distributed
around the circumference, i.e., by 90°. They can be attached to the surrounding pipe
15 to form 45° angles with the cleaning pipe axis 12, with the jet direction inwards
and upwards. The nozzle heads 20 are placed at such a distance from the cleaning pipe

12 that the water jets get a water track of, e.g., 12-15 cm, into the space 14 before they



15

20

25

30

WO 98/24304 S PCT/NO97/00322
3

reach the interior of the cleaning pipe. The main purpose of this placement is to reduce
the risk of the water jet tearing scales loose from the fish.

More than four water jets can be used and the angle can deviate from 45°. The
limit for this angle depends on the water pressure and the length of the watercourse.
The nozzle heads 20 are designed to form a blower-shaped jet covering a sector of the
cleaning pipe circumference. This means that the water jet will get an effect like a
knife-edge going into the space 14.

The nozzle tubes 19 are connected to a water pump through a valve (not
shown). This provides a water supply with adequate pressure. The limits for the water
pressure in the nozzle tubes are not determined, but the device works satisfactorily
with 140 bar water pressure and a total water supply of approximately 16 L /min.

In this device fish from the pool 11 are guided through the cleaning pipe 12.
The cleaning pipe 12 is dimensioned for the type of fish to be treated, so that the
largest fish nearly fills the cleaning pipe. The fish is guided headfirst down the
cleaning pipe. It will be in a water current in the pipe.

Figure 3 shows a modified form of the lower part of the device in figure 1 and
2. Here the outer pipe 15 is led into a filter bag 21 for a first filtering of detached
parasites. The bag 21 can be removed and emptied.

The number of nozzle tubes and nozzle heads may be increased. For instance
several rows of nozzle heads can be fastened to two or more circular manifolds placed
axially after one another in the interval 14 covered with water jets.

The distance between the nozzle heads 20 and the circumference of the pipe
12, 1.e., the outer movement-area for the fish, should exceed approximately 10 cm.
There ought to be enough room for formation of blower-shaped jets and a reduction of
the water pressure in the jet front, in such a way that scales do not loosen from the
fish. The dimension of this distance will depend on the length of the water-track, the
distance the water jets flow through water, which is being controlled by placment of
the nozzle heads and the level of the overflow pipe 18.

The pipe 12 is placed vertically in the drawing, but a deviating arrangement is
also possible.

An embodiment where the nozzle heads are formed as circumference slits in

the cleaning pipe 12 wall or as a circular manifold placed by it, can also be used. The
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4
device can be operated with only three nozzles, in particular if traversing nozzles are
being used, (i.e. nozzles are swinging back and forth sideways).

By an appropriate choice of nozzle form, nozzle size and water pressure, the
spraying of the fish can occur without the water jet going through water.

It is also possible to arrange the nozzles in such a way that they spray the fish
only from one flank at a time, for instance by arranging the nozzles in two groups at

different levels or by guiding the fish into a channel where it is sprayed once from the

top and once from the bottom, or alternating from the two sides.



N

10

15

25

30

WO 98/24304 - PCT/NO97/00322

Claims:

1. Method for removal of exterior parasites from fish, especially salmon lice, by a
mechanical stripping,
characterisedby guiding the fish through a water current where it is exposed

to nozzle water spray, from nozzle heads or nozzle slits, towards it’s body.

2. Device for carrying out the method in accordance with claim 1,
characterisedby including four or more nozzles (20) or nozzle orifices, placed
in a circle close to a pipe (12) through which the fish is guided through, all the nozzels
being connected to a water pump and aimed towards the pipe axis, wherein the pipe

(12) is adapted for guiding the fish and has an aperture (14) which offers room for the
nozzle spray (18).

3. Device of claim 2,
characterisedby containing one or more rows of manifolds or nozzle tubes
with four or more nozzles (20) evenly distributed around the circumference, as the

nozzles forms slits or rows of gaps that forms fan-shaped water jets.

4. Device according one of the claims 2-3,

characterisedbyaiming the water jets opposite to direction of movement the

fish, forming a sharp angle, preferably 45° with the pipe axis.

5. Device according to any one of the claims 2-3,
characterised by the perforation of the cleaning pipe in it’s lower part (12B)
surrounded by an outer pipe (15) which at it’s lower end has a filter or a filter bag (16)

for the collection of dei..ched parasites.

6. Device according claim 5,
characterised by the outer pipe (15) being closed with a bottom (17) beneath

the nozzles (20) for the formation of a water volume in the water jet field.
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7. Device according claim 6,

characterised by controlling the level of the water volume over the bottom

(17) with an overflow pipe (18).

8. Device according to any one of the claims 6-7,

characterised by the cleaning pipe (12) having a vertical axis.
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