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» Infects salmon and trout species in
western North America

-« In British Columbia, first IHNV
detections were in rainbow trout and
sockeye salmon 45 years ago

+ Since then, IHNV predominantly
occurred in wild sockeye salmon &
farmed Atlantic salmon.
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In 2001-02 IHNV disease
outbreaks occurred in 14
Discovery Islands salmon farms

Water- borne transport may have

played a role in transmission

between farms L
Poor bio- security also important
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can high resolution ocean
circulation and particle tracking

Vancouver-" g~ ==
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models be used to study and
predict this transport & assist in
aquaculture management?




1) Circulation model: Finite Volume
Coastal Ocean Model (FVCOM)

36K nodes, 66K elements, 20 layers
Resolution from 90m to 1. 7km

Tides, wind, heat flux, 12 rivers
Partially evaluated in 2012 AO paper

2) Off//ne particle tracking mode/
Modified from FVCOM software
Releases at specific times & locations

Tracks movement and development/mortality
subject to UV & FVCOM input

Particles can be passive or active
- IHNV mortality from UV radiation
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- Circulation model runs for April NS
to October 2010

= Focus on April & July

- ADCP moorings from 2010-14
Typically moved every year

Average Model vs Observed Currents
over top 20m



Hourly particle releases from

32 farms for all April & July
= Random release over 100 X 100 X 20 m

= Each particle tracked for 8 days

= Plague forming unit (pfu) mortality
affected by UV radiation & microbial
content

= UV intensity & pfu mortality vary
exponentially with depth

= pfu shedding rates, minimum infective
doses, marine mortality based on lab
experiments
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Sample output from each of 5
“diseased” farms
« 30 million pfu/hr

*  Average concentrations over top
20m on April 15 & July 15
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«  July has stronger currents &
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3.2 x 10° pfu/hr/fish P
« Scale-up previous
concentrations by 5.3X10°

o Concentration fields at

. Some farms are vaccinated ‘receiving” farm need fo
96% effective exceed minimum infectious
2.1X1(? scale-up dose = 107 pfu/m3

.- NB: receiving farm assumed
fo be un-vaccinated



Transmission from Sonora Point to Thurlow Point
April (Logm(pfu m-3))
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« With adjusted scaling, /ag,o (concentration) threshold for infection
from is & from vaccinated farm is 4.7

« S0 water- borne transmission is possible but risk varies seasonally

« Higher concentrations between approx é6pm and 6am when no UV



Transmission from Thurlow Point to Brougham
April (Log 44 (pfu m-3))
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« Water- borne transmission possible here too, but April vs July
differences not as large
« Can quantify risk by counting "pixels” that exceed threshold

Will construct connectivity matrices to summarize risks for all
farm to farm transmissions



Peak Biomass
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* Higher (lower) connectivity 2
is denoted by redder -
(bluer) colours. White cells
denote zero connectivity
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« Not symmetric



Initial outbreak, late Aug, at farm 5
Successively spread to 4,3,2, 1
Consistent with mean flow fields
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10m mean flows: a) April, b) July
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Initial outbreak at farm 13

Successively spread to 12, 18, 11, 17,
10, 15, 16

Not consistent with flow fields
«  Transmission via poor farm practices ? 10m mean flows: a) April, b) July




» COcean circulation & particle tracking %
models have been developed to study "+
water- borne transmission of

a) IHNV between farms in the
Discovery Islands

b) Sea lice between farms and to wild
salmon in the Broughton Archipelago

Bfough ton weather station

» Preliminary results suggest IHNV
disease outbreaks could re-infect
nearby farms but there are seasonal
(& /ﬁm‘er— annual) differences in the
risks

« IHVN & sea lice connecriwp/ tables
should be used to manage fallowing,
treatment & siting of new farms

e Seasonal differences here too

Brh fa méaring deployment
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