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•  Dr. Jonathan Shepherd, who recently retired as director general of the International 
Fishmeal and Oil Organisation (IFFO), received the prestigious GAA Lifetime 
Achievement Award at GOAL 2011 for his achievements in science, business and 
association leadership. 

•  He co-founded the Aquaculture Institute, bringing fish health into the veterinary 
ambit, and wrote two books and various papers on aquaculture. 

•  In 1984, he joined Unilever to analyze the new business development strategy for 
the formation of Marine Harvest. 

•  He has also worked for Prodemar, a turbot farm in Spain, and as a group manager 
for Biomar. 



Approaches	
  To	
  Salmon	
  Health	
  
Management	
  And	
  Biosecurity	
  

Developments	
  And	
  Challenges	
  In	
  Different	
  
Countries	
  –	
  A	
  Personal	
  View	
  

	
  
Jonathan	
  Shepherd	
  



Sites	
  are	
  open	
  pens	
  in	
  water	
  and	
  may	
  be	
  in	
  close	
  proximity,	
  	
  
currents	
  can	
  be	
  strong.	
  	
  So	
  farms	
  interact	
  with	
  their	
  neighbours	
  



Early	
  experiences	
  in	
  Scotland	
  –	
  70s,	
  
80s	
  &	
  90s	
  

•  Increased	
  veterinary	
  involvement/interest	
  
•  Furunculosis	
  spreads	
  to	
  seawater	
  farm	
  sites	
  
•  The	
  advent	
  of	
  large	
  scale	
  smolt	
  vaccinaGon	
  
•  ScoHsh	
  Salmon	
  Producers’	
  OrganisaGon	
  established*	
  	
  
•  Development	
  of	
  dichlorvos-­‐resistant	
  sea	
  lice	
  
•  1990/91	
  the	
  first	
  Farm	
  Management	
  Agreement	
  was	
  

signed	
  
	
  
	
  
Note*	
  CoGP	
  not	
  published	
  Gll	
  Jan	
  2006	
  
	
  







Large	
  Zones	
  

•  Exclusion	
  from	
  east/
north	
  coast	
  areas.	
  

•  ConservaGon,	
  defence,	
  
offshore	
  energy.	
  

•  Zones	
  with	
  farming,	
  
west	
  coast,	
  western	
  
isles,	
  northern	
  isles.	
  

	
  
	
  
Courtesy:	
  Murray	
  &	
  Gubbins	
  (Marine	
  Scotland	
  
Science)	
  



Local	
  Areas	
  for	
  Management	
  
•  Farm	
  management	
  areas	
  -­‐	
  89	
  

–  Industry	
  defined	
  areas	
  
–  Coordinated	
  acGviGes	
  within	
  

FMA	
  
•  Disease	
  management	
  areas	
  -­‐	
  52	
  

–  NoGfiable	
  disease	
  control	
  e.g.	
  
ISA	
  

–  PracGcal	
  operaGon	
  when	
  
outbreak	
  

•  Many	
  small	
  ‘sea	
  lochs’	
  for	
  which	
  
the	
  carrying	
  capacity	
  is	
  modelled	
  
from	
  nutrient	
  discharge	
  and	
  
flushing	
  Gmes	
  

	
  
Courtesy:	
  Marine	
  Scotland	
  Science;	
  ScoHsh	
  Salmon	
  
Producers’	
  OrganisaGon	
  	
  

	
  



Farm	
  Management	
  Areas	
  (FMA’s)	
  
•  Best	
  pracGce	
  &	
  FMA’s	
  driven	
  forward	
  /defined	
  by	
  industry	
  itself	
  via	
  

CoGP	
  	
  
•  Aim	
  is	
  to	
  coordinate	
  acGviGes	
  with	
  neighbouring	
  farms,	
  incl.	
  

vaccinaGon;	
  synchronised	
  fallowing	
  on	
  single	
  year	
  class	
  basis;	
  sea	
  
lice	
  treatment;	
  movements	
  of	
  live	
  fish;	
  harvesGng;	
  well	
  boats;	
  
informaGon	
  exchange	
  etc.	
  

•  ParGcular	
  focus	
  on	
  health	
  of	
  fish	
  to	
  be	
  stocked	
  in	
  FMA	
  	
  (e.g.	
  need	
  a	
  
VHP/BP	
  which	
  relies	
  on	
  systemaGc	
  risk	
  assessment	
  of	
  proposed	
  
acGviGes	
  for	
  FMA)	
  

•  If	
  more	
  than	
  one	
  company	
  in	
  a	
  FMA,	
  it’s	
  recommended	
  they	
  
cooperate	
  in	
  developing	
  and	
  implemenGng	
  a	
  signed	
  Farm	
  
Management	
  Agreement	
  

	
  	
  



Today's	
  SituaJon	
  in	
  Scotland	
  
•  Highly	
  consolidated	
  industry	
  with	
  strong	
  voluntary	
  
code	
  via	
  the	
  SSPO.	
  Compliance	
  third	
  party	
  audited;	
  >	
  
90%	
  industry	
  adopGon	
  (sancGons)	
  	
  

•  All	
  farms	
  must	
  be	
  in	
  FMA’s	
  –	
  can	
  choose	
  between	
  
having	
  individual	
  Farm	
  Management	
  Statement	
  and	
  
Farm	
  Management	
  Agreement	
  with	
  neighbours.	
  New	
  
2013	
  Act	
  made	
  FMAg’s	
  legally	
  enforceable	
  but	
  not	
  
compulsory	
  –	
  this	
  heavy	
  approach	
  could	
  prove	
  
counterproducGve	
  

•  However,	
  strong	
  collaboraGon	
  conGnues	
  with	
  informal	
  
FMAg’s;	
  some	
  ongoing	
  review	
  of	
  FMA	
  borders;	
  most	
  
salmon	
  farms	
  single	
  year	
  class	
  	
  



Scotland:	
  	
  
Lessons	
  learnt/remaining	
  challenges	
  
•  Industry	
  consolidaGon	
  effect	
  –	
  can	
  be	
  easier	
  to	
  achieve	
  
agreement	
  with	
  fewer,	
  bigger,	
  beger	
  resourced	
  
farming	
  companies	
  

•  Sustainable	
  ScoHsh	
  industry	
  but	
  strong	
  aquaculture	
  
planning	
  process	
  challenging	
  further	
  expansion	
  (unless	
  
perhaps	
  more	
  off-­‐shore	
  farms?)	
  	
  	
  	
  

•  Sea	
  lice	
  the	
  big	
  issue	
  today;	
  transport	
  between	
  farms	
  &	
  
farm/wild	
  

•  New	
  challenges	
  include:	
  managing	
  ‘cleaner	
  fish’	
  in	
  
regard	
  to	
  risk	
  and	
  reuse	
  beyond	
  one	
  salmon	
  year	
  class;	
  
emerging	
  new	
  pathogens,	
  etc.	
  

	
  	
  



The	
  Norwegian	
  
coastline	
  

 



	
  
	
  3	
  regions	
  
18	
  areas	
  
>100	
  zones	
  
	
  
App.	
  1	
  400	
  sites	
  
approved	
  
App.	
  550	
  sites	
  with	
  
>ish	
  
App.	
  4	
  000	
  cages	
  
	
  

 



Zone	
  management	
  developments	
  in	
  
Norway	
  

•  FMA’s	
  (“zones”)	
  from	
  2009/10	
  for	
  sea	
  lice	
  control	
  –	
  lice	
  
are	
  now	
  the	
  biggest	
  driver	
  on	
  capacity	
  licensing	
  (NFSA:	
  
recommending	
  biomass	
  drop	
  for	
  2016	
  at	
  some	
  farms	
  
where	
  heavy	
  infestaGon)	
  

•  All	
  zones	
  sign	
  voluntary	
  management	
  agreements	
  on	
  
cooperaGon	
  between	
  farms	
  and	
  neighbouring	
  zones	
  
(except	
  2	
  companies	
  in	
  Lofoten	
  islands).	
  	
  

•  Industry	
  moving	
  towards	
  single	
  year	
  class	
  sites	
  with	
  
synchronised	
  two	
  months	
  fallowing	
  –	
  this	
  challenges	
  
conGnuous	
  producGon,	
  esp.	
  for	
  smaller	
  farms	
  



Norwegian	
  zones	
  (ctd.)	
  

•  Industry	
  guidelines	
  +	
  local	
  adaptaGon.	
  It’s	
  a	
  legal	
  
requirement	
  for	
  annual	
  lice	
  plans	
  to	
  go	
  to	
  NFSA,	
  but	
  its	
  
not	
  for	
  competent	
  authority	
  to	
  decide	
  extent	
  of	
  zones	
  
–	
  could	
  this	
  be	
  the	
  key	
  to	
  successful	
  buy-­‐in	
  ?	
  

•  Not	
  yet	
  achieved	
  opGmal	
  number	
  of	
  zones	
  in	
  many	
  
areas;	
  important	
  for	
  size	
  to	
  be	
  ‘adequate’	
  –	
  (e.g.	
  bigger	
  
zones	
  not	
  necessarily	
  beger)	
  	
  

•  Current	
  discussions	
  aim	
  to	
  simplify	
  arrangements	
  with	
  
industry	
  taking	
  more	
  responsibility	
  

•  Large	
  oords	
  more	
  manageable	
  than	
  small	
  bays.	
  Not	
  yet	
  
reached	
  volume	
  capacity	
  in	
  Norway	
  





Chile	
  overview	
  
•  Boom	
  750Kt	
  –	
  bust	
  <300Kt	
  –	
  boom	
  750Kt	
  -­‐	
  ??	
  Renewed	
  
problems.	
  

•  When	
  companies	
  went	
  bust	
  in	
  2001,	
  they	
  were	
  taken	
  
over	
  instead	
  of	
  going	
  out	
  of	
  business,	
  so	
  producGon	
  
wasn’t	
  taken	
  out	
  –	
  unlike	
  the	
  consolidaGon	
  process	
  
which	
  occurred	
  in	
  Norway	
  and	
  Scotland.	
  

•  Biosecurity	
  can	
  be	
  more	
  sophisGcated	
  than	
  UK,	
  but	
  
lack	
  of	
  sufficient	
  trust	
  &	
  cooperaGve	
  approach	
  means	
  
rules	
  not	
  always	
  fully	
  respected.	
  	
  	
  

•  Smolts	
  now	
  US$1.65	
  -­‐	
  producGon	
  costs	
  >	
  sales	
  prices;	
  
frozen	
  stocks;	
  and	
  everyone	
  is	
  blaming	
  high	
  costs	
  on	
  
tough	
  Sernapesca	
  regulaGons.	
  





The	
  Chile	
  recovery	
  (viewed	
  in	
  2012)	
  

	
  
“The	
  industry	
  recognizes	
  that	
  it	
  will	
  take	
  more	
  than	
  laws,	
  
regulaGons	
  and	
  improved	
  pracGces	
  to	
  prevent	
  another	
  
disease	
  crisis.	
  The	
  values	
  and	
  aHtudes	
  of	
  those	
  involved	
  in	
  
the	
  industry	
  are	
  a	
  crucial	
  component	
  of	
  prevenGng	
  future	
  
problems.	
  Coopera.on	
  between	
  groups	
  is	
  essen.al	
  due	
  to	
  
the	
  nature	
  of	
  the	
  shared	
  water	
  bodies	
  used	
  by	
  closely	
  
interconnected	
  producers”	
  (Recovery	
  of	
  Chilean	
  Salmon	
  
Industry”	
  2012	
  World	
  Bank	
  Report)	
  
	
  
This	
  is	
  fundamentally	
  important,	
  but	
  is	
  it	
  being	
  properly	
  
addressed	
  yet?	
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From	
  Bust	
  to	
  Boom	
  in	
  Faroe	
  Islands	
  
•  63	
  small	
  salmon	
  farming	
  companies	
  in	
  year	
  2000	
  -­‐	
  
then	
  ISA	
  arrived.	
  

•  PracGces	
  at	
  that	
  Gme	
  included	
  no	
  separaGon	
  of	
  
generaGons;	
  inability	
  to	
  handle	
  high	
  mortaliGes;	
  
crowding	
  of	
  sites,	
  etc.	
  	
  

•  By	
  2005	
  only	
  3	
  companies	
  remained	
  solvent	
  –	
  
everyone	
  involved	
  in	
  	
  reorganising	
  farming	
  industry.	
  
Adopted	
  a	
  Faroese	
  veterinary	
  model.	
  	
  

•  From	
  then	
  on	
  it	
  was	
  a	
  journey	
  from	
  worst	
  to	
  best	
  in	
  
class	
  (incl.	
  2010	
  Havsbrun/Bakkafrost	
  	
  verGcal	
  
integraGon	
  of	
  fishmeal	
  –	
  farming	
  –	
  VAP).	
  	
  



Faroese	
  Veterinary	
  Model	
  

•  One	
  generaGon	
  farm	
  model.	
  
•  Fallowing	
  between	
  each	
  generaGon.	
  
•  ImmunisaGon	
  and	
  vaccinaGon.	
  
•  Restrict	
  movement	
  of	
  equipment	
  and	
  fish.	
  
•  Broodstock	
  faciliGes	
  only	
  allowed	
  on	
  land.	
  
•  Stocking	
  density	
  limits	
  adopted.	
  
•  Fish	
  for	
  harvest	
  not	
  allowed	
  in	
  cages	
  at	
  harvest	
  staGon.	
  
•  Minimum	
  distances	
  between	
  farms	
  and	
  hatcheries.	
  
•  Introduced	
  rules	
  to	
  control	
  sea	
  lice	
  infestaGon.	
  



•  Low	
  mortality	
  

•  High	
  Harvest	
  weight	
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  Source:	
  
Kontali	
  



•  High	
  Yield	
  pr.	
  smolt	
  

•  Low	
  FCR	
  	
  	
  
Economic	
  FCR	
  harvest	
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Global	
  overview	
  and	
  key	
  success	
  
factors	
  	
  

•  UK	
  salmon	
  industry	
  –	
  limited	
  growth	
  but	
  sustainable	
  
niche,	
  sGll	
  too	
  high	
  post	
  seawater	
  losses/conGnuing	
  
lice	
  challenge;	
  good	
  farm	
  collaboraGon.	
  	
  	
  

•  Chilean	
  industry	
  –	
  grew	
  too	
  quickly;	
  remains	
  ‘difficult	
  
to	
  close	
  stable	
  door’;	
  health-­‐related	
  problems	
  causing	
  
boom	
  &	
  bust;	
  are	
  there	
  cultural	
  issues	
  ?	
  

•  Faroes	
  went	
  from	
  boom	
  to	
  bust	
  due	
  to	
  disease.	
  Took	
  
radical	
  acGon	
  -­‐	
  now	
  producGvity	
  is	
  best	
  in	
  class.	
  
Recovery	
  possible	
  with	
  consolidated	
  industry	
  

•  Norway	
  is	
  strong	
  global	
  leader	
  –	
  health	
  problems	
  well	
  
managed	
  in	
  main,	
  but	
  sea	
  lice	
  is	
  no	
  1	
  challenge;	
  
opGmisaGon	
  of	
  zones	
  is	
  an	
  ongoing	
  process	
  	
  	
  



Concluding	
  comments	
  
•  Strong	
  voluntary	
  code	
  important;	
  potenGally	
  the	
  
ScoHsh	
  FMA	
  model	
  (not	
  the	
  DMA);	
  could	
  form	
  the	
  
basis	
  of	
  a	
  zone	
  management	
  standard	
  

•  Fish	
  health	
  management	
  is	
  the	
  primary	
  factor	
  limiGng	
  
salmon	
  farming	
  growth	
  and	
  lice	
  are	
  main	
  challenge	
  

•  Husbandry	
  &	
  environmental	
  factors	
  have	
  important	
  
bearing	
  but	
  it	
  is	
  suggested	
  these	
  be	
  handled	
  by	
  farm	
  
cerGficaGon	
  (e.g.	
  precondiGon	
  of	
  applying	
  for	
  Zone	
  
Standard?)	
  otherwise	
  risk	
  dilu.ng	
  biosecurity	
  focus	
  

•  InnovaGon	
  prioriGes	
  –	
  industry	
  needs	
  more	
  R&D	
  
investment	
  in	
  health,	
  esp.	
  lice	
  control;	
  also	
  breeding	
  
for	
  disease	
  resistance,	
  etc.	
  



Last	
  words	
  

•  Someone	
  once	
  said	
  “The	
  three	
  fundamentals	
  
for	
  profitable	
  salmon	
  farming	
  are	
  survival,	
  FCR	
  
&	
  sales	
  price	
  –	
  the	
  first	
  2	
  depend	
  on	
  health”	
  	
  

•  Overall	
  salmon	
  health	
  is	
  the	
  key	
  success	
  
factor,	
  -­‐	
  but	
  for	
  effec.ve	
  biosecurity,	
  one	
  
needs	
  industry	
  consensus,	
  discipline,	
  &	
  a	
  
commitment	
  to	
  best	
  prac.ce	
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