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Why	
  look	
  at	
  ranges?	
  
•  Singlespecies	
  MSY	
  ≠mixed	
  fishery	
  MSY	
  	
  

•  MSY	
  point	
  es4mates	
  are	
  rarely	
  well	
  determined	
  

•  With	
  the	
  implementa4on	
  of	
  a	
  landing	
  obliga4on,	
  poor	
  
knowledge	
  may	
  be	
  used	
  for	
  high	
  impact	
  decisions	
  

•  ‘Pre'y	
  good	
  yield’	
  ranges	
  allows	
  policy	
  makers	
  to	
  
address	
  ‘choke’	
  species	
  issues	
  while	
  fishing	
  
precau4onarily	
  at	
  MSY	
  	
  

•  They	
  provide	
  scien4fic	
  limits	
  to	
  policy	
  choices	
  

•  That	
  is,	
  if	
  precau4onary	
  ranges	
  exist….	
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How	
  should	
  ranges	
  be	
  defined?	
  
•  Two	
  possibili4es	
  seemed	
  most	
  appropriate:	
  

– Uncertainty	
  around	
  the	
  es4mate	
  of	
  FMSY	
  to	
  
reflect	
  that	
  this	
  point	
  is	
  not	
  known	
  exactly	
  

– Pre'y	
  good	
  yield=	
  the	
  range	
  of	
  F’s	
  giving	
  a	
  
specified	
  high	
  percentage	
  of	
  MSY	
  



Uncertainty	
  around	
  the	
  es4mate	
  of	
  FMSY	
  
Nice	
  stock	
   	
  	
  	
  	
  	
  	
  Less	
  nice	
  stock…	
  

	
  	
  	
  	
  	
  	
  FMSY=0.37	
  	
  	
  Range	
  0.32-­‐0.44	
   	
  	
  	
  	
  	
  	
  FMSY=0.57	
  	
  	
  Range	
  0.28-­‐1.38	
  

Tendency	
  to	
  be	
  less	
  precau4onary	
  when	
  stock	
  
dynamics	
  are	
  highly	
  variable	
  or	
  poorly	
  known	
  



Pre'y	
  good	
  yield	
  defini4ons	
  

•  ‘Pre'y	
  good	
  yield’	
  is	
  95%	
  of	
  MSY	
  

•  ‘Strictly	
  precau4onary’	
  F	
  (FP.05)	
  includes	
  
implementa4on	
  uncertainty	
  and	
  autocorrela4on	
  in	
  
the	
  es4ma4on	
  of	
  the	
  probability	
  of	
  falling	
  below	
  Blim	
  

•  All	
  predic4ons	
  are	
  stochas4c,	
  use	
  recent	
  (5-­‐10	
  years)	
  
weight	
  at	
  age,	
  maturity,	
  M	
  and	
  selec4on.	
  

•  The	
  en4re	
  S-­‐R	
  series	
  is	
  used	
  unless	
  otherwise	
  advised	
  
by	
  a	
  benchmark	
  



Methods	
  
•  Weighted	
  stock-­‐recru4ment	
  rela4onships	
  were	
  
used	
  for	
  all	
  stocks	
  

•  Stochas4c	
  forecasts	
   	
   	
   	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
with	
  fixed	
  F	
  

•  Median	
  yield	
  
•  Risk	
  to	
  Blim	
  

North	
  Sea	
  Herring	
  

EQSIM	
  



Stocks	
  analysed	
  

www.myfishproject.eu	
  

•  All	
  together,	
  19	
  stocks	
  were	
  
analysed	
  using	
  EQSIM	
  or	
  
custom	
  made	
  sojware	
  

•  Stocks	
  included	
  gadoids,	
  
flakish	
  and	
  pelagics	
  from	
  
the	
  Bal4c,	
  greater	
  North	
  
Sea	
  and	
  Arc4c	
  



How	
  do	
  results	
  look	
  on	
  a	
  
yield	
  plot?	
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Do	
  results	
  always	
  look	
  like	
  
that?	
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How	
  wide	
  ranges	
  result	
  from	
  a	
  
5%	
  decrease	
  in	
  median	
  yield?	
  

FMSY	
  upper	
  av.	
  141%FMSY	
  
	
  
	
  
	
  
FMSY	
  lower	
  av.	
  67%	
  FMSY	
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Ranges	
  are	
  not	
  always	
  
precauPonary	
  



Precau4onary	
  F	
  is	
  lower	
  for	
  small	
  fish	
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L∞Maximum	
  size	
  (cm)	
  

FMSY	
  
FMSYlower	
  

FMSYupper	
  F	
  

FP.05	
  



What	
  about	
  BMSY?	
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What	
  did	
  we	
  learn?	
  
•  Small	
  fish	
  are	
  more	
  sensi4ve	
  to	
  fishing	
  than	
  large	
  

•  Do	
  not	
  assume	
  that	
  FMSY	
  is	
  highly	
  precau4onary	
  	
  

•  Do	
  not	
  assume	
  that	
  FMSY-­‐upper	
  is	
  precau4onary	
  for	
  fish	
  with	
  a	
  
maximum	
  size	
  below	
  60	
  cm	
  

•  Upper	
  parts	
  of	
  ranges	
  can	
  be	
  used	
  for	
  some	
  large	
  fish	
  

•  As	
  the	
  tolerance	
  of	
  different	
  stocks	
  to	
  devia4ons	
  from	
  FMSY	
  differs,	
  
there	
  is	
  a	
  need	
  for	
  scien4fic	
  limits	
  to	
  FMSY	
  ranges	
  

Date,	
  Event	
  



The	
  contribuPons	
  of	
  
WKMSYREF3	
  

parPcipants	
  made	
  
this	
  study	
  possible	
  
	
  


