) along the coast of Norway
an we prevent further spread?

€9 MSD
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factors and PD-infection

1. Important factors, but not discussed further here:
o Smolt quality, handling incl. dead fish, escapees, water current

2. PD areas

. Development of numbers of PD cases in salmon & rainbow trout
. Development of fish stock kept in sea
. Vaccination strategy
. Fallow areas
. PD legislation
3. Environment
. Temperature

4. Transportation
. Open/ closed transport
. Transport routes

. Movement of infected fish
5. Harvesting plants
. Localization & centralization

. Open holding pens
MSD

Animal Health
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can be transported by the surface currents

Joumal of Figh Diseases 2015

doi:10.1111/jfd. 12382

Liquid fat, a potential abiotic vector for horizontal
transmission of salmonid alphavirus?

A Stene', A HelleboZ, H Viljugrein®, S E Solevag', M Devold® and V Aspehaug®

1 Alesund Univessity College, Alesund, Norway

2 Marine Department, Moreforsking AS, Alesund, Norway

3 Norwegian Veterimry Institute, Osko, Norway
4 PatoGen Amlyse AS, Alsund, Norway

Abstract

Viral discases represent scrious challenge in marine
farming of Arlantic salmon (Salmo salar ). Pan-
acas discase (PD) caused by a mlmonid alphavi-
rus (SAV) is by far the most serious in northern
Europe. To conwol PD, it is necessary to identify
virus transmission routcs. One aspect w consider
is whether the virus is transported as free particles
or associated with porenrial vectors. Farmed sal-
monids have high lipid content in cheir tissue
which may be rdeased inro the environment from
decompasing dead fish. At the sawarr surface,
the effects of wind and occan currenss are most
prominent. The aim of this study was primarily
o idenrify whether the lipid fraction leaking from
dead infeaed salmon conmins SAV. Adipose s
suc from dead SAV-infeced fish from three farm-
ing sites was submerged in beakers with sea warter
in the laboratory and stored ar different tempera-
mre and rime condidons. SAV was idendfied by
real-time RT-PCR in the lipid fracrions accumu-
ladng ar the warer surface in the beakers. SAV-
RNA was also present in the sca warer. Lipid frac-
tons were mansferred to el culmure, and viable
SAV was identified. Due to it hydrophobic nar-
ure, far with infective pathogenic virus at the sur-
face may contribute to long-distance transmission
of SAV.

Keywords: Emergent disaase in aquaculmure, Sal-
mon Pancreas Discase Virus.

: ondence A Stene, Alesund Universily Coliege,
Algsund N-8025, Norwsy (e-mail: anne. stene@hizis.ng)
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Introduction

Pancreas discase (PD) has negadve impaa on
Arlantc salmon farming in Irdand, Scotland and
the western parts of Norway (Md oughlin & Gm-
ham 2007). The disease leads to increased mortal-
ity, decreased growth and quality downgrading at
daugheer. PD is therdfore of importance w both
fish welfare and farm cconomy (Aunsmo er al
2010). The cwsatdve agent is a salmonid alphavi-
rus (SAV) and six subtypes are registered (Fringu-
dli er al 2008). In Norway, subtype 3 (SAV3)
was the dominating subtype responsible for PD
until 2010 when subtype 2 was registered for the
first time ar a marine farming sites in mid-Norway
(Hjormas ef al. 2013).

SAV is a virus with long halflife in cold, saline
water (Graham er al. 2007; Graham, Rowley &
McConville 2010) and may therefore be capable
of long-distance mansport along the Norwegian
wast. When introduced into an arca with high
slmonid farming activity, SAV has the apability
of spreading to ncarby farms. Close proximiry,
shared ownership with infeaed farms and move
ment of fish have been suggested as porential risk
factors for SAV mansmisson (Rodger & Mirchell
2007; Kristoffersen et al. 2009; Aldrin er al 2010;
Tavornpanich e al 2012). Warer conmct by
ocean currents is the best explanavory variable
when it comes to mansmisson of PD among mar-
ine farming siwes for salmon in Norway (Viljug-
rein et al. 2009; Stenc er al 2014).

To our knowledge, SAV is not identified in sea
vater in ficld, only in scawater laborarory snudics
(Graham et al 2007; Andersen, Hodndand &

Fish Diseases

Journal of

«Due to its hydrophobic nature,
fat with infective pathogenic virus
at the surface may contribute to
long-distance transmission of
SAV.»

«In this study, we have for the
first time identified viable SAV in
the lipid fraction leaking from
adipose tissue in dead, decaying,
infected farmed salmon. This
leakage is likely to accumulate
on the seawater surface where
the water transport is most
prominent.»

«...the results indicate that such
leakage can be a route for
transmission of pathogenic

agents among salmon farms.» €2 MSD
3 Animal Health



ently in the water column, both within and between locations

as confirmed the infectivity of the disease

Journal

Year Authors Title
2015 J.Fish.Dis. D0i:10.1111/jfd.12382, early view A. Stene et al. Liquid fat, a potential abiotic vector for horizontal transmission of salmonid
alphavirus?
2015 J.Fish.Dis. D0i:10.1111/jfd.12353, early view M. J. Hjortaas et al. Genetic characterization of salmonid alphavirus in Norway
2014 J.Fish.Dis. D0i:10.1111/jfd.12312, early view T. Taksdal et al. Mortality and weight loss of Atlantic salmon, Salmo salar L., experimentally
infected with salmonid alphavirus subtype 2 and subtype 3 isolates from
Norway
2014 J.Fish.Dis. D0i:10.1111/jfd.12238, early view M. D. Jansen et al. Clinical manifestations of pancreas disease outbreaks in Norwegian marine
salmon farming — variations due to salmonid alphavirus subtype
2014 J.Fish.Dis. 37, 123-134 Do0i:10.1111/jfd.12090 A. Stene et al. Transmission dynamics of pancreas disease (PD) in a Norwegian fjord:
aspects of water transport, contact networks and infection pressure among
salmon farms
2014 J.Fish.Dis. 2014, 37, 739-751 D0i:10.1111/jfd.12165 A. Stene et al. Seasonal increase in sea temperature triggers pancreas disease outbreaks in
Norwegian salmon farms
2012 J.Fish.Dis. 2012,35, 945-951 D. A. Graham et al. Detection of salmon pancreas disease virus in the faeces and mucus of
D0i:10.1111/j.1365-2761.2012.01427 .x Atlantic salmon, Salmo salar L., by real —time RT-PCR and cell culture
following experimental challenge
2012 J.Fish.Dis. 2012,35, 755-765 D. A. Graham et al. Geographical distribution of salmonid alphavirus subtypes in marine farmed
Do0i:10.1111/j.1365-2761.2012.01401.x Atlantic salmon, Salmo salar L., in Scotland and Ireland
2012 BMC Veterinary Research S. Tavornpanich et al. | Risk map and spatial determinants of pancreas disease in the marine phase of
2012, 8:172, 1-10 Norwegian Atlantic salmon farming sites
2012 Dis. Aquat. Org. Vol. 102:23-31, 2012 Doi: B. B. Jensen et al. Cohort study of effect of vaccination on pancreas disease in Norwegian
10.3354/dao02529 salmon aquaculture
2011 J.Fish.Dis. 34, 273-286 D. A. Graham et al. A comparative study of marine salmonid alphavirus subtypes 1-6 using an
Do0i:10.1111/j.1365-2761.2010.01234.x experimental cohabitation challenge model
2010 J.Fish.Dis. 2010, 33, 723-736 M. D. Jansen et al. Pancreas disease (PD) in sea-reared Atlantic salmon, Salmo salar L., in
D0i:10.1111/j.1365-2761.2010.01176.x Norway; a prospective, longitudinal study of disease development and
agreement between diagnostic test results.
2010 J.Fish.Dis. 2010, 33, 391-402 M. D. Jansen et al. Salmonid alphavirus (SAV) and pancreas disease (PD) in Atlantic salmon,
Do0i:10.1111/j.1365-2761.2009.01131.x Salmo salar L., in freshwater and seawater sites in Norway from 2006 to 2008
2010 Preventive Veterinary medicine 93 (2010) 51-61 M. Aldrin et al. A stochastic model for the assessment of the transmission pathways of heart
and skeleton muscle inflammation, pancreas disease and infectious salmon
anaemia in marine fish farms in Norway
2009 Preventive Veterinary medicine 90 (2009) 127-136 A. B. Kristoffersen et Risk factors for pancreas disease (PD) outbreaks in farmed Atlantic salmon
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and rainbow trout in Norway during 2003-2007
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» SAV3 appeared in the Norwegian aquaculture in the 1980s with a gradual spread to
an endemic zone that covered practically the entire south- west part by the end of
2006

» The first cases of marine SAV2 were reported in 2011 and this subtype spread rapidly
between fish farms outside the PD endemic zone and is responsible for disease
outbreaks at an increasing numbers of sites

5
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rom: M. J. Hjortaas et al. Journal of Fish Diseases 2015, doi:10.1111/jfd.1235
Enetic characterization of alphaviruses in Norway»

Figure 2 Map showing the distribution of
salmonid alphavirus (SAV) subtypes in

- of Norway in years 2007-2012. Red dots

Ca ‘, represent SAV2, the dark blue cross SAV3

20 from Adantic salmon and turquoise dots

_ SAV3 detected in rainbow trout. The

Regions: magnification shows the spread of marine
1. Rogal., Hordal., S&F «1 SAV2 in Regions 2, 3 and 4 in 2010-
2. Sunnmgre ,‘:1 | 2012. Marine SAV2 detected in 2010 is
3. Romsdal .’.‘ G represented by yellow dots while detecions
4. Nordmaare gf o oRE in 2011 and in 2012 are marked orange

. . _ @ SAV3 raindow trout
6. Nord Tr. Lag o 7 10 s0Kiemens ¢ MSD
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ISh Health Report 2014

Source: Norwegian Veterinary Institute

» Pancreas Disease (PD) is still the most important viral disease
in Norwegian Fishfarming

» The statistics constitutes numbers of new positive locations or
new locations after the fallowing periode i.e. the real number of
infected sites every year is much higher, since additional
numbers of infected fish is already present in sea from the year
before

» The most important reservoir for infection is infected farmed fish

MSD
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2ntiation of mortality after sea transfer

Hordaland: S1-2012

2012 2013 |

—
) |
wiunds —| :-‘ !
Morifella/Wipter uictr I

Mortality due to PD often
occurs late in the sea phase

€9 MSD
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Numbers of PD cases

pers of PD detections all counties 2006-2014

Source: Norwegian Veterinary Institute

Peak months

180

140

120

100

80

) ( \
60 -
40 -
20 A
0 n T T T T T T T T T T T
Q Q ) §§ N & N S & & & &
S & §gzi‘(' R N N N & Q & N &
> NS W ) & e ¢
N & N e S &
13 < Q
Month

-Most PD detections in the summer; May-August
-Rest of the year the detections are more evenly distributed per month

9

MSD

Animal Health



Hordaland:
= Most detections

= Mortality?

= Atlantic salmon or rainbow
trout?
Vaccinated?

County | Jan

1 0 23
Hord 2 1 0 1
Nordland
SF 1 . 1 1 9
4
MR 1 e | 1 1 13
Hustadvika Nord-Trendelag
3 (:.,
MR 0 Mere og Romsdal - . 3 0 7
3 < Ssz-Tmndelag
“~
L) /“‘Q‘- -, .
STr. 7 Aoyt ] 5 0 (34)
=g OQF d‘? ’l Hedmark
v pwa fiordane 4
N.Tr. 0 Hordaland e Fi.p = 0 1 3
Buskerud 4y Ser Trgndelag:
Nord 0 A, 4, Osl0 ;\‘kershus | = 2. most detections
Rogal:;r:d Telemark Vestfold = Mortality? .
Aust-Agder.ﬂ? 2stiold = Atlantic salmon or rainbow
trout?
# veStAgder = Vaccinated?




Source:Norwegian Veterinary Institute

Distribution of PD cases (suspicions & detections)'

South of Hustadvika 93
Rog 1 1 3 2
Hord 2 9 1 2
SF 1 4 0 0
MR 0 0 0 0
2 7
MR 0 0 0 0
S.Tr. 1 1 0 0
N.Tr 0 0 0 0
Nord 0 0 0 0
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)-detections 2006-2014

Source: Norwegian Veterinary Institute

Numbers of PD cases
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ONS with highest density of farmed fish in Norway

From: P.A. Jansen et.al. Proc.R. Soc. B, 2012

average LBD (tonnes)
0-100
100-200

Although more salmon in sea
in Nordland, the density of
farmed fish in sea in
Hordaland is higher

...and that also applies to
Rogaland and Trgndelag...

kilometers
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transferred salmon over 20 years (1994-2014)

Source: Directorate of Fisheries

Numbers x1000
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Numbers x1000

mbers of salmon Iin sea 2014

§ rag e p e r m O nth Source: Directorate of Fisheries
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transferred rainbow trout over 20 years (1994-2014)

Source: Directorate of Fisheries

Num‘Bers 1000

35000
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30000 = 1996

18,6% of the fish in sea in Hordaland is rainbow trout (2014)

m 1997
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¢ P
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cination strategy

|
]

Herd immunity

« Maximum protection due to vaccination is achieved when
a major portion of the population is vaccinated.

* The percentage that must be vaccinated for controlling the
disease will depend on the infectivity of the disease.

17



erd Immunity influences the risk of outbreaks of diseases

-.e. M

MMR and measles

s 180
160 W %o
(] 1 routine dose MMR uptake*
‘w -m
§ (7] 1 routine and 1 catch-up dose =
S 120
< B 2 routine doses adl
& 100 MMR MMR 2nd dose
g 2 introduced introduced
ol
s % ‘
5 40 I -] au
p |
0. --lllllll' ITET

@‘f"@‘@“\‘@&é‘#&@&\\ &

|.lld||'i||l

Yearofbuth 1936 97 98 99 2000 01 02 03 04 05 05 07 OB
Nyures relate W Mnarnciel yzers 1936/97, 1997/98 <L

* Excludies 105 date of Dirth pnkngwn, 351 dorm 1914-15969 ang 30 bor after 2001

Diphtheria

Mumps Air/secretion 4-7
Whooping cough Air/secretion 12-17
Polio Intestinal-mouth
Rubella Airle

Source: HPA

|

83 - 85%

Smallno

83 - 85%

El U Secienon |
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ISh Health Report 2014

Source: Norwegian Veterinary Institute

PD in rainbow trout (rbt):

» Marine SAV2 in rbt was registered for the first time in the county Sgar-
Trgndelag and this fish was kept in the same site as SAV2 infected salmon.

» PD in rbt has been diagnosed annually since 1996 in the SAV3 area, with a
peak in 2011 with 18 registered sites.

» In the county Mgre & Romsdal PD SAV3 is limited to the area Storfjorden.

MSD
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Frequency (%)

SPDV Infected rbt transmit virus to rbt and salmon?

e of SPDV virus/virus genetic material in 4 weeks after addition of vectors

W Positive @ Negative
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vectors (rbt) rbot salmon
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uch constitutes PD in rbt of the total detected / suspected case

d 2009-2014

% PD on rainbow trout of total registered PD cases

70

60

50

W 2009

40 m 2010

w2011
30

W 2012
m 2013

20 A
w2014

10 +

% PD rbt Hordaland % PD rbt S&F % PD rbt M&R % PD on rbt of the total PD
cases registered

County

Hordaland 2013:
« 25 % of the PD detections were registered on rbt and these
constitutes 20 % of the fish sea transffered in that county 9 MSD
« <80% of the fish in Hordaland were PD vaccinated Animal Health



Fallow areas In Hordaland

Source: Lovdata
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g of S0-2014 in Hordaland (13.10.14)

ource: INQEIES
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transfer of S1 per 19th May 2015, Hordaland Teghforklaring
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ransfer of S1 per 8th May 2015, Rogaland

Source: AkvaGIS
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W on localization of the different fish generations present in sea and PD

S not available on the AkvaGIS map north of Hustadvika  souce: awacis
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Status In Sar-Trgndelag per March 2015

Source: Directorate of Fisheries
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V2 & SAV3: Mgre & Romsdal south of Hustadvika

Kilde: AkvaGIS
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tions In the observation zone: Nord Trgndelag
of PD positive fish from the observation zone into the combat zone
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)Sitive site in Melgy, Nordland - October 2014

Source: Fiskeridirektoratet
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)W also registered south of SAV3 areas

October 2014, Nordfjord

Sources: AkvaGIS, Mattilsynet
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sed new SAV2 zone regulations for Nordfjord

Sources: Norwegian Food Safety Authority, AkvaGIS
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AV2 regulation decided for Nordfjord, May 5th 2015

Sources: Norwegian Food Safety Authority, AkvaGIS

Date picture: 08th May 2015

SAV2 observa_t_ipn zZone

/

", STADHAVET

S <
SAV2 combating zone -

y
"~ _ Stadlandet N

/ 5 ~: ¥ -
/- A Lei

v Sildegapet

Krakenes

kanger

/ S . Vagsey) ¢ b

7 ~

Bremangerlande

Froya

Kalag, .|

ovnis, - Anlegg: Utsett alle
% .;No'i"’."/ona o

 ~ AET ® Var201s

® Host2014 Var =S0
@ Var2014 Hgst - Sl

@ Hest2013
® Var2013

. Anlegg: Ikke aktiv

-t bca [N .. A

/&::'-v- SAV2 soner i Nordfjorden
: o Lokaliteter med tillatelse
I Bekjempelsessone

Observasionssone Gl
5 10 20 Ki!omelersx_

’ sl (Kjelde: Fiskeridi )
) A = =Holding pens




)-regulations: Will there be changes?

Source: Norwegian Veterinary Institute
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peratures in sea January-March 2015

Source: Akvafakta
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of temperature on growth of SAV In differen

Journal of Fish Diseases 2008, 31, 859-868

& 2008 AFHIL

= 2008
Biaciowell Pebimiing Lad

ouni o As [ se <~ 208 31,8585

doic10.1111/3 1365-2761 2008.00946x

Cultural characteristics of salmonid alphaviruses -
influence of cell line and temperature

D A Graham', C Wilson?, H Jewhurst' and H Rowley'

1 Vewrimary Sdences Division, Agri-food and Biosdences Instinite, Sormont, Belfast, UK
2 Veterinary Sciences Division, Deparment of Veterinary Scence, Queen's University of Bdfist, Stormont, Belfast, UK

Abstract

Laboratory studies were carried out to investigate
the cultural ¢h istics of slmonid alphavi
(SAV) from Atlantic almon (AS, le srlar) and
rinbow trout (RT, Oncorynchus mykis}, particu-
lady in relation to cell line and temperature. In an
initial study, SAV was sobted from 12 vimemic
sera and pasaged in Chinook slmon embryo
(CHSE-214) cells at 15 °C. Geometric mean titres
(GMT) after initial isolation were found to be
significantly higher (P < 0.05) relative to those
after two or four pasages. Primary solation of SAV
was conducted from 12 viraemic sera (six AS and six
RT) in seven different cell lines at 15 °C: CHSE-
214, rainbow trout gonad (RTG-2), TO (derived
from Atlantic salmon bead kidney leucocytes), )
mon head kidney (SHK-1), blue fin-2 (BF-2), fat
head minnow (FHM) and Bpithdioma papulesum
gprim (EPC). Overall, sigliﬁcam differences were
found between cell lines in both the numbers of
strains where growth was detected and in the GMT
obtained. For both AS and RT strains, GMT values
were significanty (P < 0.01) higher in both TO
and BE-2 cells relative to the others, including
CHSE-214 and RTG-2, the cell lines convention-
ally used for SAV. The effects of temperature of
incubation (4, 10, 15 and 20 °C) on growthin TO,
CHSE-214 and RTG-2 were investigated. In TO
and RTG-2 growth was optimal at 15 °C, wheres
in CHSE-214 results at 10 and 15 °C were more
similar. Littk or no growth was detected at 4 or
20 °C.

Comespondence DA Graham, Vitarnary Sclanans Dveion,
Agrifoad and Boaclances insditute, Sormant. Befast 874 3 D),
(2.9

{o-mal: David Gaham@atbinigov.uk)

859

Keywonts: cell line, culture, growth curve, almonid
alphavirus, temperature.

Introduc tion

The fint isolation of alphaviruses from fish was
described by Nelson, McLowghlin, Rowley, Platten
& McComick (1995). The isolate was obtained by
serial pasage of tisuves from affected fish in
Chinook salmon embryo (CHSE-214) cells at
15 °C, with viml growth identificd by the
development of a cytopathic effect (CPE) after co-
cultivation and serial passage. This isolte, deg
rated F93-125, was obtained from Athntic spifhon,
Salmo salar L., (AS) during an outbreak gFfancreas
disease (PD). Such outbreaks are chypracterized by
pancreatic and cardiom yocytic neprGsis and red and
white skeletal muscle degengption (McLoughlin,
Nelson, McComick, Rg & Bryson 2002).
This virus was n Aalmon PD vins (SPDV;
Weaver, Delgarng/Frey, Huang, Kinney, Rice,
Rochrig, Sho, Strauss 2000), with F93-125 a5
the refere strsin, Subsequently, SPDV was
shown be an alphavins (Weston, Wekh,
Mel hlin & Todd 1999). Castric, Baudin
Grencin, Bremont, Jeffroy, Le Ven & Bearmtti
(1997) reported the fist isolation of sleeping disease
virus (SDV) from farmed minbow trout (RT),
Oncorbyndns mykis (Walbaum), in fresh water
suffering from 2 condition clled sleeping dnm
(SD). This was characterized by histopathol
changes in the pancreas, beart and skeletal mmd:
similar to those seen in PD. Isolation of this virus,
designated S49p, was based on the development of
CPE following senial passage in CHSE-214 and
minbow trout gomad (RTG-2) celk at 14 °C.
Despite this, Villoing, Bearmtti, Chilmoncayk,

The effects of temperature of

incubation (4, 10, 15 and 20 C) on growth in TO,
CHSE-214 and RTG-2 were investigated. In TO
and RTG-2 growth was optimal at 15 C, whereas
in CHSE-214 results at 10 and 15 C were more
similar. Little or no growth was detected at 4 or
20 C.

Cell lines:

T0: Derived from Atlantic salmon head kidney leucocytes
RTG-2: Rainbow trout gonad
CHSE-214: Chinook salmon embryo
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I changes In water temperature and impact on PD virus

Journal of Fish Diseases 2014, 37, 739-751

@i10.1111/§0.12165

Journal of Fish Discases 2014, 37, 739-751

{‘, «Survival analysis

demonstrated that cohorts
exposed to virus at

decreasing sea temperature had a
significantly longer

incubation period than cohorts
infected when the

sea temperature was increasing»

Seasonal increase in sea temperature triggers pancreas
disease outbreaks in Norwegian salmon farms

A Stene', B Bang Jensen®, O Knutsen®, A Olsen™ and H Viljugrein®*

1 Alesund University College, Alesund, Norway

2 Norwegian Veerinary Institute, Oslo, Norway

3 SINTEF Fisheries and Aquaculture, Trondheim, Norway

4 Centre for Ecological and Exolutonary Synthesis (CEES), University of Oslbo, Oslo, Norway

Abstract Keywonds Adantic  salmon, /disexse  dymmics,

creas disease, <h 4
Pancreas disease (PD) is a viral disease cawsing nega- PROF R O LR e

tive impacts on economy of salmon farms and fish
welfare. Its transmission route is hor I, and
water transport by acean currents is an imponant  Introduction
factor for transmission. In this swdy, the effect of
temperature changes on PD dyramics in the field
has been amlysed for the first time. To identify the
potential time of exposure 1o the virus causing PD,
a hydrodymmic current model was wed. A cohort

of almon was as‘mm?d to be inija:ml'lhe month it po. fway and affeces both firmed Adantic sal-
was exposed to virus from other infective cobons by o e tal. nd aiabaw ot O
estimated water contact. The number of months 5 5 (w‘“nu;") (Hodneland & ﬂ'[ 2005

from exposure. 1o, outhteak defined the incubation he tansmission pathway of SPDV is hot@ontal
period, which was used in this investigation to 4
explore the relitionship between temperature
changes and PD dymamics. The time of outbreak
was identified by peaak in morality based on/ (e import
monthly records from active sites. Survival amlysis (Snow ¢ al. 2010: St
demonstrated that cohors exposed 1o virus at
decresing sea temperature had asignificandy longer
incubation period than cohorts infected when the
sea temperature was incresing. Hydrodynamic
models can provide information on the risk of being
exposed to pathogens from neighbouring Farms.

D) & a severe viral disexse in
. The causal agent i salmonid
pancreas diseasé virus (SPDV), and at least six sub-
types exist fFringuelli e al. 2008). Subtype 3
(SPDV3) if the dominating subtype responsible for

Pancreass disease
salmonid farmi

«the farmers can emphasize
prophylactic management, avoid
stressful operations

until the sea temperature is
decreasing and

consider removal of cohorts at risk,

AN

With the knowledge of temyp depend
outbreak probability, the fammers can emphasize
prophylactic management, avoid suwesshul opera-
tiors until the sea emperature is decreasing and
consider removal of coborts at risk, if possible.

Correspondence A Stana, Aband Univemsity Calaga,
Algsund, N 6025 Norway (evnal: anne.stene@hiak no)

*Prosort addross: Dat Norsko \Veritas AS, Tochnical Advisary
Troctharn, Norwery

739

en found to increase the risk of PD (Rodger &
Mitchell 2007; Kristoffersen er al 2009; Viljugrein
et al. 2009; Aldrin e @l 2010; Stene et al 2013).
For example, Aldrin ez al (2010) estimated that
80% of the PD cases in Norway could be explained
by horizontal trarsmision among faming sites
within cdose proximity.

For horizonully tansmirted pathogens, survival
ouside the host i crucial. SPDV has a long survival
in cold, clean and full strength sea water (Graham

If possible »
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» over long distances

» between countries

» between counties

» locally inside the fjords

» between different sites

» between harvesting plants
» smolt & fish for harvesting
» through infected areas

» treatments; sea lice, AGD
» capasity challenges?
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y. PD-detections & suspected cases per 07.09.14

etween sites in heavely infected areas

Sources: Directorate of Fisheries, MarineTraffic
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Wellboat routes Scotland-Orkney-Shetland
August- October 2014

Source: MarineTraffic
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Geographical distribution of SAV in Scotland and Ireland

Graham et.al. 2012, Journ.of Fish Dis. 35

Shetland SAV2 is dominated in

Shetland & Orkney
Orknzyene

Qf M Nordvest Skottland

i Shetland Islands
ii Orkney Islands
iii north west Scotland
iv Western Isles- northern
; v Western Isles- southern
.| vi western Highlands
vii Argyll & Bute
viii north-east Irish Sea
| ix Donegal- north
x Donegal- south

xi western Ireland 9 MSD

xii south west Ireland s Animal Health




Consensus on zone strategy?

» Will additional PD detections in Nord Trgndelag and
further north along the coast lead to change of the
regulations?

» Will we see expanded use of the coast line and
alternative forms of production for fish farming in the
future?

Will stricter regulations for transport of fish have positive effects
on the spread of infection?
» Closed transport, disinfection of transportation water...

What about the harvesting plants?
Adaptation to a stricter regime as for the wellboats?
» Closed holding pens, harvesting directly from the
wellboats, handling of wastewater...

An overall initiative should be taken for managing PD for
avoiding the fragmented practice as seen today. This will be

beneficial for the fish farming industry4£n the future.

©2015 Intervet International B.V., also known as MSD Animal Health. All rights reserved.
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