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Aquaculture in Canada and Norway

« Similar species being farmed (Atlantic salmon
and Atlantic cod)

« Similar disease problems (viral ISA, nodavirus)

* Increasing intensity of production at hatchery
and net pen sites has increased concerns of
Impact of fish health and welfare

» Research needs similar — need tools to measure
health and welfare of fish
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Canadian-Norwegian Collaborations

Funding to facilitate collaboration
Initiation of collaboration — at scientist to scientist level

Examples of collaboration — past, present, future
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AqualNet g

Canada’s Research Network in Aquaculture

Mission
— To foster a sustainable aquaculture sector

in Canada through high quality research
and education

Vision
— To help achieve the long term viability and

sustainability of the aquaculture sector by
significantly contributing to:

» Diversification of species

* Harmonisation of users '\(l“ aNet
4 ae . ;
* Integration of disciplines
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AguaNet’s Network of Partners
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Collaboration: Workshops

October 2004 - AquaNet Fish Welfare Workshop,
Campbell River, Canada

Proceedings: www.aquanet.ca/English/research/forum_welfare.php
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Collaboration: Workshops

January 2005 — Fiskeriforskning Fish Health Workshop,
Tromsg, Norway

——

Proceedings: www.aquanet.ca/English/research/fish/cfp_bg/index.htm
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April 2006 — AquaNet Fish Health & Welfare Workshop
Vancouver, Canada

Collaboration: Workshops
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Collaboration: Newsletters
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And Improve Fish Health

Frkartorsbriog and Agashiat Pese,

03000 CONSUMA ANk ShowKng 2 rowing 1t descumsions of wiltane &30 b Grounded on
Intererst in the well-being of fish, especially olyective, research-birsed krcledge
when reated under infenstee culture MNorwegtan researchers have canre whud

concitions. A resity in Curcos for soma tma,
PRGRAIOH CONSUMY Iwalendss s now 3isd
gaining momentum in Horth America. Fish
FIemiars and GEVBMIMANES 36 Caying
Increased atianton i Ma conaitiasns and
practies that Inflssncs 3nd snturs sk 200 Npiowe 3eimal waRtate  To sall-tegulate,
Wt ard araly comtribute 1 GRgeng T ESESUIING CROCIESS MRS 10 £ Simpio Yot
aforts of improved fish heakh, seafoed ENSUME 1Me MEnsel
ity e CORSLIMIE JCCAPLINCE. But what

vaild Ky
Ooes fsh weltars mean, how Can i g aspects affecting fish

s a0 assiesed, and how goes woltan on
aflect fish heath? aguacutire farms
| Inciude
Dt an aceoptalie 3nd MbIUratEs el tevircasnental
Fiskorilorskning og AquaMet | Canada har felles mal om "4 bidra B on kvedyklig of SN WORAE N SACUTLER CeMAtons and Conmans (&g,
cpprattanamcing | virs ko land mitigating ish thesasee ectg fam watet qualty).
Cearations are high pricety areas for kot sioching danasy,
Fsknnforsaning, Horwary's Inading instmute for T and feedig,
fistries and aquaculiune neseacch, and aned Fanvesting and
AqUaNIE, CANITAs e ch HEwon: in staughter
acuacun.re. Building on an agreement o
3aANEH FRAAINCH of MURH Benalil 10 boh Eafacant paripactives wil 10 the Lasis 1
COuntries. TsarCHOn. fom the fo PUIAIEN DRTCS BWONING shadkes in botr

|
ErpANizations ae coorinatng effors inthese  Nonway and Canada:
s bty areas

» Biciogical, physical and bio-chenscal
SH WELFAR Indicators b monitor ascects such as healh,
The gl of both Aguabet ond GIDWT, aNd rEproduCtion.

Fishanforsaning is o increase e »  Behuvioural ndicaloes such a5 swe
urdartancing of the natural beharviour and patierm, feeding bebaiour 1o compare with
Pryticgecal nesds of fah and help ensurs nanural behaviour, and

www.fiskeriforskning.no www.agquanet.ca

SEAFOODplus Session AQUA 2006, 11 May 2006, Firenze

SE

Collaboration: Research

(1) Risk of sea lice infestation during the out migration of
salmon and sea trout smolts.

—UBC (McKinley, Butterworth), Fiskeriforskning
(Bjarn)

(2) Escapement behavior of cod from sea cages.
—UBC (McKinley), Fiskeriforskning (Damsgard)

(3) Intensive smolt production and the impact on fish
welfare and risk of winter ulcer disease.

—UBC (Balfry), Fiskeriforskning (Toften)
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Use of sea water in intensive smolt
production: Effects on health, welfare

and risk of winter sores
H. Toften, H. Mikkelsen, B. Damsgard, U. Sgrum, T.
Kristiansen, H. Telen, B. Rosseland, B. Salbu, S.
Handeland, S. Stefansson, S. Balfry
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Experimental treatment groups

Treatment Salinity Sp.Water Flow O, out
Group (%o ) (I’/kg/min) (%)
1. FW/Hge (control) O 0.83 90

2. FW/Lgye 0 0.13 90

3. SW/Hge 20 0.83 90

4. SWIL gye 20 0.13 90

5. SW/Lgr/HO, 20 0.13 135
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Technical equipment for
manipulation of water
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Experimental design

e 5 treatments

* duplicate 500 | tanks
 80-90q9 fish at T, ~ 60 kg/m3
e temperature 7°C

e light regime (continuous light)

e sampled at 2 & 5 weeks after water treatment
* disease challenge performed at 5 weeks
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Biological parameters

Growth performance — weight, length, condition factor, feed
intake, feed conversion ...

Necropsy — internal and external (sores)
Mucus — antibacterial activity

Gills — Na* /K* ATPase, trace metals, histology
Histology — skin, gills, kidney

Liver — oxidative stress

Muscle — water content

Kidney — histology, bacterial counts

Blood — cell counts, hemoglobin, hematocrit, glucose, cortisol,
glucose, respiratory burst activity, lysozyme ...
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Growth during water treatment
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Hematocrits after 5 wks treatment
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Hemoglobin after 5 wks treatment
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Erythrocyte numbers after 5 wks treatment
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Mortality after challenge with Moritella viscosa
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Future Collaborations?

Early detection of infectious hematopoietic
necrosis virus (IHNV) and infectious salmon
anemia virus (ISAV)

* Erling Sandsdalen, Fiskeriforskning

Examination of vaccination, water quality and
smoltification on disease resistance and
immunity of hatchery reared Atlantic salmon

* Hilde Toften, Fiskeriforskning
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