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Sealice

Lepeophtheirus salmonis
Caligus pacificus

Cost: (3 quarter 2020)

60 million euro
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Capacity 4860 t/ h

90 tons per hour
94 units




Thermal delicing is the prefered option

Active substance 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
Azametifos 409 691 480 749 619 257 58 38 82 119
Pyretroider 456 1155 1123 1043 662 276 80 55 73 51
Emamektin benzonat 288 164 162 481 523 608 348 274 451 415
Flubenzuroner 23 129 170 195 201 173 79 27 61 51
Hydrogenperoksid 172 110 250 1009 1279 629 214 90 82 47
Total 1348 2249 2185 3477 3284 1943 779 484 749 683

Category 2012 2013 2014 2015 2016 2017 2018 2019 2020

Mechanical 4 2 38 34 331 279 469 734 816
Fresh water 0] 1 1 28 88 95 102 172 238
Thermal + 0] 0] 0] 0 12 42 38 58 57
mecanic

Term/Mec + 0] 0] 0] 0] 23 22 25 34 43
fresh water

Other 132 108 136 103 77 55 76 89 93
Total sum 136 111 178 201 1179 1673 2017 2446 2983
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The principle

Reference:

Brunsvik. Per S., 1996. Miljgmessig Avlusing av Laks. Gildeskal
Forsgksstasjon AS.

Elliot, J. M., 1981. Some aspects of thermal stress on freshwater
teleosts. In: Stress and Fish (Ed A. D. Pickering). Academic press,
London, 209-245.

Elliot et. al (1981) shows us that salmoniods can
withstand temperatures of 30-34 °C for a short time. (30
min for trout S. trutta). The same levels are not established
for sea lice but their tolerance will naturally be lower due to
their comparable small size. This is supported by
ScaleAQ’s own finds and Brunsvik (1996)

The principle utilizes the fact that the sea lice have large
surface compared to its volume. This makes the lice
immediately sensitive for sudden temperature changes. By
suddenly heating the lice it will fall of the fish, either by
loss of muscle control of shock. All lice in the system is
filtered and safely disposed of.
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> Early drafts
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Dobbel Termisk Avluser

Hovedprinsipp dobbelt kar

12. Feb. 2010 ‘
Mi

AS
Kolbjorn Tvedt ‘

Hovedprinsipp.
1. Relativt hoyt Kar slik at risten med fisk far lengst mulig vandringsomrade.

2. Nar risten beveges hurtig opp etter bad vil lus rives av grunnet vannstrommen.

3. Etterspyling fra dyser nar rist oppe.

4. Hver porsjon med fisk kan dyppes f.eks 4 ganger a 10 sek med hver sin spyling
5. Veie-celler holder rede pa biomassen i hver porsjon, veies nar rist i ovre posisjon.
6. Luke apnes og rist skrastilles slik at fisk renner ut.

Termisk Avluser

Hovedprinsipp - kar med tilbehor.

5. Feb. 2010

Kolbjorn Tvedt ‘
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How does a Thermolicer work?

BN

Fish enters Thermolicer after pumping.
Water separation.

Sea water is filtered and released

The fish is exposed to lukewarm water
Treatment loop

Water surface

Water separator for treatment water.

Fish exits the system

© © N o g M O DN

Heated water is circulated to water tank for
filtration, aeration and reheating.

10. Treatment water is pumped back to the treatment
loop

NB: The water treatment system is not shown.




Standard

Thermolicer

Treatment pipe= 22 m
Water speed= 0,9 m/s




Bespoke Thermolicer



= Welfare documentation

Project done by the Norwegian veterinary institute

Thermal de-licing of salmonid fish
- documentation of fish welfare and

effect

Excerpts from the report:

The present project documents both fish welfare and effect of
thermal de-licing (Thermolicer®). Thermal

de-licing is a new non-medicinal method representing an
alternative to established medicines. Thermal

de-licing should be used together with other measures as part of
an integrated anti-lice strategy.

No significant acute injuries were observed, the fish
fed well shortly after
treatment and mortality levels were low.

B.s Veterinarinstituttet
e ey

No equivalent documentation
relating to other de-licing methods, medicinal or
non-medicinal has been identified.
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Varmebehandling av laks i
forbindelse med avlusing

RAFPFORT TIL MATTILSYMNET

Study done by the Norwegian ocean research institute on
Ax Anders Mangor-Jensen, Lars Helge Stien, fan Erik Fosseidengen og Ragnirid MangorJensen req uest from the Norweg|an food authont'es

Conclusion

+ Salmon (2,5-3 kg) dipped in seawater of 34 °C for 30
seconds. No acute outer damage or development of
damage after 14 days.

« The trial gave no deviation values for blood
electrolytes or changes in mucous producing
organs in the skin.

. There were no observable increased stress behavior
during treatment compared to control group during
or after treatment

RAPPORT FRA HAVFORSKNINGEN

Dip test in tempered water (2017)

28K HAVEORSKNINGSINSTITUTTET

|




Veterinary and Animal Science : :

journal homepage:

Sudden exposure to warm water causes instant behavioural responses
indicative of nociception or pain in Atlantic salmon

natan Nilsson™', Lene Moltumyr”, Angelico Madaro®, Tore Sigmund Kristiansen®,
Siri Kristine Gisnes”, Cecilie Marie Mejdell”, Kristine Gismervik”, Lars Helge Stien®

Dip test in tempered

Beh: al
when transferre

e water (2019)

1. Introduction

Excerpt from conclusion

¢ method in salmonid
quaculture in Norwa

1. Toemal e el of i i car sd o _ The struggling behavior during exposure to warm water would increase
e & ey Athorites e theroce concend hat hermal b the risk for mechanical damage, which may contribute to the relatively
high mortality associated with thermal delousing (Overton et al., 2018).

2018). Concerns
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Does the thermal component of warm water
treatment inflict acute lesions on Atlantic salmon
(Salmo salar)?

Published oktober 2020

Conclusion: Exposure of Atlantic salmon to
sea water at a temperature of 34 °C for 30 s
did not lead to any statistically significant
change in the prevalence of acute lesions
except an increase in minor fin injuries.

Aquaculture

Contents lists available at S

Aquaculture

journal homepage: w

Does the thermal component of warm water treatment inflict acute lesions

on Atlantic salmon (Salmo salar)?

L. Moltumyr ™™ , K. Gismervik ", J. Gu", S.K. Gasnes ", T.S. Kristiansen”, I. Rgnnestad ",

J. Nilsson“, L.H. Stien®
# Institute of Marine

Norwegian

ARTICLE INFO

Warm water treatment, i.e.

® Department of Biological S 5 ersit) gen, PO Bo> ? 0 Bergen, Norway

xposure to sea water at a temperature of 28-34 °C for 20-30 s, has in recent years

been widely used for delousing of Atlantic salmon (Salmo salar) and rainbow trout (Oncorhynchus my

Norwegian aquaculture. High mo: ty and various lesions (e.g. injuries an
brain, and gills) have, however, been reported after industrial warm water treatments. The objective of this stu

as to T
The study w
water at a temperature of
subsequentl;

Histopathological

omponent of warm water treatment inflicts acute lesions on Atlantic
individual, sedated Atlantic salmon po
rm water treatment, n — 40) or 9 “C (control treatment, n

are indicator scoring and histopathological examination of their

. palate, gills, thymus, pseudobranch, brain, heart, live,
showed that th lenc

ween the two treatment grou

pt for higher prevalen

and right pelvic fins (p = 0.014) in t arm
may have been a strong behavioural reaction displayed & fish when exp

n injuries, the use of anaesthetic, and statistical limitations were discussed. It was col

lant mon ¢ ater at a temperature of 0 s did not I

e in the prevalence of acute |

Detection of a lower

1. Introduction

rm water treatment has in recent years been widely u:
delousing of Atlantic salmon (Salmo salar) and rainbow trout (Onco-

fare not being adequa
Hjeltnes 1., 2019). Tk X
systems (e.g. Thermolicel from  Steinsvik, Inc.,
3 ow the same p;
are crowded in the sea cage and pumped past a dewatering strainer i
a treatment chamber where they are exposed to sea water at a temper-
al., 201

ived 20 March 2!
ble on

on prevalen

2.

almon, the
of time (Elliott, jott, 2 X
2019). The delousing mechanism is assumed to be that the
heated more rapidly to a harmful
and detach from the
017).

sed by independent rese
wvedt et al, 2015) and the Optils

1016) systems in the developmental stage of the technologies. In both
reports, it is concluded that the respective

the Therr ( t




Diptest in tank

What happens when
a stressed fish is
exposed to heated
water?

8 grader

34 grader |



Thermolicer advantages

No acceleration
No walls

No moving parts
No edges

No light

Tradeoff = Holding time not 100% accurate.
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Pipe length: 22 meters

Dimension: Dn500

Water speed: 0,9 m/s
Max capacity: 90 t/h




Service
vessel
Thermolicer

(Uk workboat code)
Treatment pipe: 22 meter
Pipe dimention: Dn600
Water speed: 0,9

Max capacity: 126 t/h

(5= .




Mowi UK

Twin Thermolicer
Rgrlengde: 38m
Rgrdimensjon: @500
Vannhastighet: 1,26 m/s
Max kapasitet: 250 t/t
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OPERATIONAL SYSTEMS
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Feeding system
Feedstation
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Systems
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