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on Evaluating the Effectiveness of Fish Stock 

Rebuilding Plans in the United States 
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•  André	  Punt,	  University	  of	  Washington	  
•  Kenneth	  Rose,	  Louisiana	  State	  University	  
•  James	  Sanchirico,	  University	  of	  California	  
•  Michael	  Sissenwine,	  Woods	  Hole	  Oceanographic	  InsNtuNon	  
•  George	  Sugihara,	  University	  of	  California	  



The committee was tasked with: 

IdenNfying	  changes	  made	  to	  fisheries	  management	  in	  response	  
to	  the	  MSA	  rebuilding	  requirements	  and	  evaluaNng	  the	  
success	  in	  stock	  rebuilding,	  including:	  

	  
1.  	  	  Methods	  and	  approach	  	  
2.  	  	  Outcomes	  of	  rebuilding	  plans	  
3.  	  	  Effects	  of	  uncertainty	  	  	  
4.  	  	  Environmental	  ConsideraNons	  
5.  	  	  Economic	  and	  social	  impacts	  
6.  	  	  Effects	  of	  management	  measures	  	  
7.  	  	  Knowledge	  gaps	  



MSA rebuilding requirements 

1996 – Sustainable 
Fisheries Act 

 Define overfishing as F≥FMSY  
 Required overfished stocks to be rebuilt 
 Limited the rebuilding time to 10 years with 

exceptions 

2006 Amendment  Called for overfishing to end immediately 
 Required annual catch limits (ACLs) 
 Required accountability measures if ACLs are 

exceeded 
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85 federally managed stocks declared overfished  
over 1997-2011 



Approach	  of	  the	  study	  

Evaluate	  the	  effecNveness	  of	  rebuilding	  plans	  
based	  on	  these	  85	  stocks	  

The	  talk	  will	  cover	  two	  aspects:	  
-‐	  Part	  I:	  	   	  Management	  response	  to	  MSA	  

	   	   	   	  rebuilding	  requirements	  
-‐	  Part	  II:	   	  Outcomes	  of	  management	  ac>ons	  

-‐	  Conclusions	  
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Most stocks were declared overfished within the first 
4 years after the Sustainable Fisheries Act of 1996 
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Rebuilding plans were implemented for 79 stocks 
TTARGET: target time period for rebuilding the stock to BMSY  

TMIN < TTARGET <  TMAX 

 

TMIN:   minimum time to rebuild in the absence of all future fishing 

TMAX:  maximum rebuilding time set at 10 years except when TMIN  > 10 years 

F = 0 

TMIN 



Target time period for rebuilding for the 79 plans 
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The 10-year rule determined the target year for rebuilding for 40% of the rebuilding 
plans implemented 
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On	  the	  10-‐year	  rule	  

•  When	  the	  10-‐year	  rule	  was	  binding,	  fishing	  mortaliNes	  that	  
saNsfied	  the	  rule	  were	  in	  most	  cases	  higher	  than	  0.75	  FMSY	  

•  Much	  larger	  reducNons	  in	  F	  were	  introduced	  when	  rebuilding	  
of	  abundance	  was	  slower	  than	  anNcipated	  iniNally	  and	  the	  
target	  year	  for	  rebuilding	  was	  approaching	  



Two	  examples	  in	  which	  the	  rebuilding	  framework	  has	  led	  to	  abrupt	  
changes	  in	  regulaNons:	  

1)  Winter	  flounder:	  	  rebuilding	  clock	  reset	  aaer	  major	  efforts	  to	  
try	  to	  meet	  the	  original	  schedule	  

2)	  Yellowtail	  flounder:	  	  stock	  status	  reclassified	  aaer	  updated	  
stock	  assessments	  
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Yellowtail	  flounder-‐	  Southern	  New	  England	  

1-‐	  Low	  recruitments	  due	  to	  small	  
spawning	  stock	  size	  	  
	   	  BMSY	  =	  22,615	  mt	  

2-‐	  	  ProducNvity	  reduced	  aaer	  1990	  

	   	  BMSY=	  2,995	  mt	  	  

Original plan  
rebuild by 2014 

try to meet rebuilding 
target 
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Part	  I:	  concluding	  remarks	  
•  Guidelines	  on	  maximum	  Nmeframes	  for	  rebuilding	  are	  useful	  

for	  planning	  and	  for	  selecNng	  harvest	  rates	  according	  to	  
rebuilding	  goals	  

•  	  Adjustments	  of	  rebuilding	  parameters	  to	  try	  to	  meet	  the	  
original	  rebuilding	  Nmeframes	  can	  lead	  to	  abrupt	  changes	  in	  
regulaNons	  and	  present	  difficult	  challenges	  especially	  in	  the	  
case	  of	  mixed-‐stock	  fisheries	  	  

•  The	  change	  from	  the	  "normal	  "	  fishery	  management	  plan	  to	  a	  
rebuilding	  plan	  can	  lead	  to	  a	  marked	  change	  in	  allowable	  
fishing	  mortality	  and	  catch	  

	  	  	  



Part II: Outcomes of rebuilding plans 
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Tally of stocks by biomass status category over time 
for the 85 stocks declared overfished   



	  	  	  Outcomes	  were	  analyzed	  in	  more	  detail	  based	  on	  a	  
subset	  of	  55	  stocks	  that	  had:	  	  

–  QuanNtaNve	  stock	  assessments	  providing	  esNmates	  of	  
trends	  in	  fishing	  mortality	  and	  biomass	  relaNve	  to	  FMSY	  
and	  BMSY	  

–  At	  least	  3	  years	  of	  esNmates	  of	  F/FMSY	  and	  B/BMSY	  aaer	  
the	  stock	  was	  declared	  overfished	  



Estimated fishing rate and 
biomass relative to MSY 
levels for 137 U.S. fish 

stocks assessed in 2012 
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Main questions addressed for this subset of stocks  

1)  How	  reliable	  are	  the	  classificaNons	  of	  stock	  status	  that	  
trigger	  implementaNon	  of	  rebuilding	  plans?	  	  

2)  How	  successful	  were	  rebuilding	  plans	  at	  reducing	  
fishing	  mortality?	  	  

3)  How	  are	  stock	  sizes	  responding?	  	  
	  



Typical sequence of stages leading to an overfished 
state followed by rebuilding 
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1) How reliable are the classifications of stock status that 
triggered the implementation of rebuilding plans?  
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2) How successful were rebuilding plans at reducing fishing 
mortality?  

F > FMSY 
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3) How are stock sizes responding?  

  

Of the 35 stocks that are now estimated to have 
been overfished at the time of designation 
 

  10  rebuilt 
    5  are rebuilding 
  20  still overfished 

  



Trends	  in	  fishing	  mortality	  and	  biomass	  	  

F relative to FMSY B relative to BMSY 

Pacific Council 



F relative to FMSY B relative to BMSY 

Mid Atlantic and New England/Mid Atlantic 



F relative to FMSY B relative to BMSY 

New England Council 
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Stocks	  that	  rebuilt	  or	  whose	  biomass	  increased	  
appreciably	  were,	  in	  almost	  all	  cases,	  experiencing	  

fishing	  mortaliNes	  below	  FMSY	  	  
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Some	  overall	  numbers	  	  
	  

•  Overfishing	  was	  halted	  in	  23	  of	  the	  36	  stocks	  that	  had	  fishing	  mortaliNes	  
above	  FMSY	  when	  declared	  overfished	  

•  20	  stocks	  were	  not	  overfished	  at	  the	  Nme	  of	  overfished	  designaNon	  and	  
10	  were	  actually	  above	  BMSY.	  	  	  

•  Of	  the	  35	  stocks	  that	  were	  overfished:	  

–  10	  have	  rebuilt	  and	  5	  are	  rebuilding	  

–  of	  the	  20	  stocks	  esNmated	  to	  sNll	  be	  overfished,	  11	  currently	  have	  
fishing	  mortaliNes	  well	  below	  FMSY	  

•  9	  overfished	  stocks	  conNnued	  to	  be	  subject	  to	  overfishing	  even	  though	  
fishing	  mortality	  targets	  were	  set	  at	  or	  below	  75%	  FMSY	  to	  allow	  for	  
rebuilding	  within	  the	  maximum	  Nme	  frame	  

For the 55 stocks analyzed, the most recent assessments 
indicate that: 



	  
	  Failure	  to	  achieve	  intended	  reducNons	  in	  fishing	  
mortality	  	  
	  

•  IneffecNve	  input	  controls	  and	  lack	  of	  accountability	  
measures	  prior	  to	  2007	  

•  DifficulNes	  reducing	  fishing	  mortality	  of	  species	  caught	  
as	  bycatch	  in	  other	  fisheries	  

•  OveresNmaNon	  of	  stock	  size	  



Final	  remarks	  	  
	  

•  The	  mixed	  performance	  of	  rebuilding	  plans	  was	  aoributed	  in	  
part	  to	  uncertainty	  in	  the	  determinaNon	  of	  stock	  status	  
relaNve	  to	  reference	  points,	  and	  the	  fact	  that	  esNmates	  of	  
stock	  size	  and	  producNvity	  oaen	  change	  markedly	  between	  
successive	  assessments	  

•  The	  current	  policy	  dependence	  on	  biomass	  thresholds	  and	  
targets	  oaen	  triggers	  abrupt	  changes	  in	  management,	  
exacerbaNng	  the	  impact	  of	  the	  inherent	  variability	  and	  
uncertainty	  of	  stock	  assessments	  



	  
	  

Key	  findings	  for	  considera>on	  	  
by	  scien>sts,	  managers,	  and	  policy	  makers	  	  

	  
•  Harvest	  control	  rules	  that	  gradually	  reduce	  fishing	  mortality	  

as	  esNmated	  stock	  size	  falls	  below	  BMSY	  could	  	  
–  reduce	  the	  likelihood	  of	  a	  stock	  becoming	  overfished	  

–  allow	  for	  rebuilding	  if	  necessary	  	  

•  Rules	  that	  have	  disconNnuiNes,	  such	  as	  the	  "10-‐year	  rule"	  
used	  to	  set	  the	  maximum	  rebuilding	  Nme,	  are	  problemaNc	  
because	  a	  small	  change	  in	  informaNon	  or	  assumpNons	  can	  
lead	  to	  a	  major	  change	  in	  regulaNons	  

•  Rebuilding	  plans	  that	  focus	  more	  on	  meeNng	  fishing	  mortality	  
targets	  than	  on	  exact	  schedules	  for	  aoaining	  biomass	  targets	  
may	  be	  more	  robust	  to	  assessment	  uncertainNes,	  natural	  
variability,	  and	  ecosystem	  consideraNons	  	  


