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Fishery	
  Management	
  Objec=ves	
  
•  Most	
  fishery	
  systems	
  aTempt	
  to	
  manage	
  
sustainable	
  fisheries	
  and	
  achieve	
  op=mal	
  yield	
  (e.g.,	
  
maximum	
  sustainable	
  yield,	
  maximum	
  economic	
  
yield,	
  …).	
  

•  To	
  achieve	
  those	
  higher-­‐order	
  goals,	
  secondary	
  
objec=ves	
  are	
  required:	
  
– Avoid	
  overfishing	
  
– Rebuild	
  depleted	
  stocks	
  
– Conserve	
  produc=vity	
  (ecosystem	
  structure	
  and	
  
func=on,	
  age	
  structure,	
  spa=al	
  structure,	
  …)	
  

– Maintain	
  fishing	
  communi=es	
  



2007	
  Reauthoriza=on	
  of	
  the	
  Act	
  
•  The	
  reauthorized	
  Fishery	
  

Conserva=on	
  and	
  Management	
  
Act	
  specifies	
  that	
  all	
  fishery	
  
management	
  plans	
  shall	
  
establish	
  a	
  mechanism	
  for	
  
specifying:	
  
–  annual	
  catch	
  limits	
  
–  such	
  that	
  overfishing	
  does	
  not	
  

occur	
  in	
  the	
  fishery,	
  	
  
–  including	
  measures	
  to	
  ensure	
  

accountability.	
  	
  	
  



Annual	
  Catch	
  Limits	
  

•  The	
  Annual	
  Catch	
  Limit	
  system	
  ideally	
  accounts	
  for	
  
scien=fic	
  es=mates	
  of	
  the	
  overfishing	
  limit,	
  scien=fic	
  
uncertainty	
  and	
  implementa=on	
  error.	
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Output	
  Controls	
  
•  Annual	
  Catch	
  Limits	
  should	
  perform	
  well	
  for	
  
avoiding	
  overfishing	
  and	
  eventually	
  rebuilding	
  
stocks,	
  if	
  …	
  
– catch	
  can	
  be	
  accurately	
  monitored,	
  and	
  
– catch	
  can	
  be	
  accurately	
  reported	
  in-­‐season.	
  

•  The	
  Accountability	
  Measures	
  system	
  imposes	
  
incen=ves	
  to	
  avoid	
  overfishing,	
  if	
  …	
  
– catch	
  can	
  be	
  accurately	
  monitored,	
  	
  
– catch	
  can	
  be	
  accurately	
  reported	
  in-­‐season,	
  and	
  
–  individuals	
  are	
  accountable.	
  



Es=ma=ng	
  Catch	
  

•  Most	
  US	
  catch	
  is	
  commercial	
  landings	
  
and	
  is	
  well	
  accounted	
  for.	
  

•  Commercial	
  discards	
  are	
  well	
  sampled	
  
in	
  some	
  areas	
  and	
  fisheries,	
  but	
  not	
  
others	
  

•  Recrea#onal	
  catch	
  is	
  moderately	
  
sampled.	
  

•  Catch	
  from	
  small-­‐scale	
  tropical	
  fisheries	
  
are	
  essen#ally	
  unknown.	
  



Annual	
  Catch	
  Limits	
  
•  The	
  Catch	
  Limit	
  and	
  Accountability	
  system	
  requires	
  	
  

1.  fishery	
  monitoring	
  data	
  with	
  accuracy,	
  precision,	
  
=meliness	
  and	
  transparency;	
  and	
  	
  

2.  stock	
  assessments	
  that	
  are	
  frequent	
  and	
  accurate,	
  with	
  
reliable	
  evalua=ons	
  of	
  uncertainty	
  in	
  catch	
  forecasts.	
  	
  	
  

•  When	
  either	
  of	
  these	
  requirements	
  is	
  not	
  met,	
  the	
  
Annual	
  Catch	
  Limit	
  system	
  ohen	
  fails	
  to	
  meet	
  
management	
  objec=ves	
  (e.g.,	
  overfishing	
  or	
  
foregone	
  yield)	
  



In-­‐Season	
  Monitoring	
  
•  Monitoring	
  and	
  repor=ng	
  needs	
  to	
  be	
  =mely	
  
enough	
  to	
  inform	
  future	
  catch	
  limits	
  and	
  
support	
  fishery-­‐dependent	
  business	
  decisions	
  
to	
  avoid	
  exceeding	
  catch	
  limits	
  and	
  
accountability	
  measures.	
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Beamish	
  et	
  al.	
  2003	
  

Mixed-­‐Stock	
  Fisheries	
  
•  Ricker	
  (1958)	
  “Maximum	
  sustainable	
  yields	
  from	
  
fluctua=ng	
  environments	
  and	
  mixed	
  stocks.”	
  	
  
– Poten=al	
  catch	
  from	
  mixed-­‐stock	
  
fisheries	
  is	
  less	
  than	
  when	
  each	
  
stock	
  is	
  fished	
  separately	
  at	
  its	
  
op=mum	
  level.	
  	
  

– ATempts	
  to	
  op=mize	
  mixed-­‐stock	
  
yield	
  will	
  have	
  different	
  effects	
  on	
  
different	
  stocks,	
  causing	
  some	
  to	
  
increase	
  and	
  others	
  to	
  decrease.	
  	
  

– Different	
  responses	
  of	
  each	
  stock	
  to	
  
environmental	
  changes	
  makes	
  the	
  
situa=on	
  worse.	
  	
  



Maximum	
  Sustainable	
  Yield	
  
•  Georges	
  Bank	
  yellowtail	
  flounder	
  

Jacobsen	
  &	
  Cadrin	
  2008	
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Mixed-­‐Stock	
  Fishery	
  
•  The	
  op=mal	
  rate	
  of	
  fishing	
  varies	
  by	
  stock.	
  

Jacobsen	
  &	
  Cadrin	
  2008	
  



Mixed	
  Stock	
  Fishery	
  
•  Stock	
  condi=ons	
  vary,	
  and	
  some	
  are	
  fished	
  at	
  a	
  
lower	
  rate	
  to	
  promote	
  rebuilding.	
  

NEFSC	
  2012	
  



Choke	
  Stocks	
  
•  Ideally,	
  mul=species	
  catch	
  alloca=ons	
  match	
  the	
  mix	
  of	
  
species	
  available	
  on	
  the	
  fishing	
  grounds.	
  

•  When	
  catch	
  alloca=ons	
  do	
  not	
  match	
  the	
  mix	
  of	
  species	
  
available	
  on	
  the	
  fishing	
  grounds,	
  fisheries	
  are	
  ohen	
  
constrained	
  by	
  the	
  most	
  limi=ng	
  species	
  alloca=on.	
  	
  



Choke	
  Stocks	
  
•  When	
  some	
  stock	
  assessments	
  are	
  biased	
  or	
  uncertain,	
  the	
  
propor=ons	
  of	
  fish	
  available	
  to	
  fishermen	
  are	
  different	
  than	
  
the	
  propor=onal	
  catch	
  alloca=on.	
  	
  	
  

•  Catch	
  limits	
  of	
  rebuilding	
  stocks	
  remain	
  low	
  while	
  the	
  stock	
  
rebuilds,	
  increasing	
  the	
  challenge	
  to	
  avoid	
  them.	
  	
  	
  

•  Accountability	
  measures	
  further	
  reduce	
  the	
  catch	
  limits	
  on	
  
bycatch	
  stocks,	
  increasing	
  the	
  mismatch	
  between	
  the	
  catch	
  
limit	
  and	
  the	
  species	
  mix	
  on	
  the	
  fishing	
  grounds.	
  	
  



Foregone	
  Yield	
  
•  Single-­‐species	
  management	
  constrains	
  op=mal	
  yield.	
  
•  2012	
  New	
  England	
  groundfish	
  alloca=ons	
  and	
  catch	
  (lb):	
  

Stock Allocation Catch %	
  Caught
E	
  Georges	
  Bank	
  cod 349,326 146,887 42%
W	
  Georges	
  Bank	
  cod 10,320,365 3,331,816 32%
Gulf	
  of	
  Maine	
  cod 8,761,312 4,699,621 54%
E	
  Georges	
  Bank	
  haddock 15,074,308 777,622 5%
W	
  Georges	
  Bank	
  haddock 49,398,411 1,808,495 4%
Gulf	
  of	
  Maine	
  haddock 1,784,067 522,917 29%
Plaice 7,400,614 3,426,646 46%
Pollock 29,305,283 13,688,091 47%
Redfish 19,052,388 9,096,051 48%
White	
  hake 7,365,297 5,294,489 72%
Georges	
  Bank	
  winter	
  flounder 7,695,773 4,237,884 55%
Gulf	
  of	
  Maine	
  winter	
  flounder 1,561,490 562,334 36%
Witch	
  flounder 3,291,703 2,122,567 64%
Cape	
  Cod	
  yellowtail	
  flounder 2,433,611 2,067,901 85%
Georges	
  Bank	
  yellowtail	
  flounder 798,315 474,236 59%
S	
  New	
  England	
  yellowtail	
  flounder 1,342,708 938,303 70%
All	
  Stocks 165,934,971 53,195,860 32% Murphy	
  et	
  al.	
  2014	
  



Windowpane	
  Flounder	
  
•  Windowpane	
  is	
  a	
  discarded	
  bycatch	
  species	
  in	
  mul=ple	
  

demersal	
  fisheries,	
  with	
  a	
  stock	
  that	
  is	
  greater	
  than	
  the	
  
rebuilding	
  target	
  in	
  the	
  southern	
  management	
  area	
  (i.e.,	
  
not	
  overfished).	
  

•  Accountability	
  for	
  exceeding	
  the	
  2012	
  Annual	
  Catch	
  
Limit	
  based	
  on	
  a	
  data-­‐limited	
  assessment	
  is	
  limi=ng	
  
many	
  fisheries	
  at	
  costs	
  of	
  ~$5-­‐10Mil	
  per	
  year	
  in	
  the	
  
groundfish	
  fishery	
  and	
  more	
  in	
  other	
  fisheries.	
  (e.g.,	
  
scallops,	
  worth	
  $550Mil/year)	
  



Achieving	
  Op=mum	
  Yield	
  
•  Improving	
  scien=fic	
  support	
  
– More	
  frequent	
  stock	
  assessments	
  
•  Most	
  New	
  England	
  groundfish	
  are	
  assessed	
  every	
  3-­‐4	
  years	
  
•  Considerable	
  changes	
  in	
  resource	
  condi=ons	
  and	
  substan=al	
  
changes	
  in	
  perceived	
  stock	
  status	
  (‘retrospec=ve	
  paTerns’)	
  
have	
  occurred	
  over	
  3	
  years.	
  

–  In-­‐season	
  monitoring	
  
•  Fishermen	
  can	
  op=mize	
  their	
  catch	
  if	
  given	
  =mely	
  informa=on.	
  
•  Availability	
  of	
  observer	
  data	
  in	
  New	
  England	
  is	
  lagged	
  up	
  to	
  	
  
three	
  months	
  aher	
  the	
  trip.	
  



Achieving	
  Op=mum	
  Yield	
  
•  Mixed-­‐species	
  catch	
  alloca=ons	
  can	
  be	
  achieved	
  by	
  
managing	
  species	
  catchabili=es.	
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Achieving	
  Op=mum	
  Yield	
  
•  Species	
  catchabili=es	
  in	
  mixed-­‐stock	
  fisheries	
  can	
  
be	
  managed	
  several	
  ways:	
  
– Conserva=on	
  engineering	
  
– Transferability	
  
– Regula=ng	
  =me-­‐area	
  fishing	
  paTerns	
  
– Bycatch	
  avoidance	
  



Conserva=on	
  Engineering	
  
•  Alterna=ve	
  fishing	
  technologies	
  can	
  alter	
  the	
  
rela=ve	
  efficiency	
  of	
  catching	
  different	
  species.	
  

•  Haddock	
  separator	
  trawl:	
  

•  Flauish	
  escapement	
  windows:	
  

Mar=ns	
  et	
  al.	
  2006	
  

Roman	
  et	
  al.	
  2012	
  



Transferability	
  
•  The	
  conceptual	
  jus=fica=on	
  for	
  ‘catch	
  shares’	
  is	
  that	
  
catch	
  alloca=ons	
  can	
  be	
  traded	
  to	
  fishing	
  opera=ons	
  
in	
  which	
  it	
  is	
  most	
  valuable.	
  
– Different	
  fishermen	
  use	
  different	
  gears	
  and	
  fish	
  in	
  
different	
  areas	
  (i.e.,	
  have	
  difference	
  species	
  
catchabili=es).	
  

–  If	
  a	
  fisherman	
  cannot	
  catch	
  his	
  haddock	
  alloca=on	
  
because	
  of	
  bycatch,	
  he	
  might	
  lease	
  it	
  to	
  another	
  
fisherman	
  who	
  can.	
  



•  In	
  2011,	
  NMFS	
  implemented	
  a	
  catch	
  shares	
  management	
  system	
  for	
  the	
  
West	
  Coast	
  Groundfish	
  Trawl	
  Fishery.	
  	
  

•  An	
  Individual	
  Fishing	
  Quota	
  (IFQ)	
  is	
  allocated	
  to	
  the	
  shore-­‐based	
  trawl	
  
fleet	
  and	
  coopera=ve	
  programs	
  for	
  the	
  at-­‐sea	
  mothership	
  and	
  catcher/
processor	
  trawl	
  fleets.	
  

•  Shares	
  are	
  controlled	
  by	
  individual	
  fishermen	
  or	
  groups	
  of	
  fishermen	
  
(coopera=ves)	
  and	
  can	
  be	
  harvested	
  at	
  the	
  fishermen's	
  discre=on,	
  
ideally	
  more	
  efficiently	
  and	
  at	
  more	
  profitable	
  marke=ng	
  =mes.	
  

•  The	
  program	
  holds	
  fishermen	
  accountable	
  for	
  their	
  deliberate	
  catch	
  as	
  
well	
  as	
  bycatch.	
  	
  

www.westcoast.fisheries.noaa.gov/fisheries/groundfish_catch_shares	
  



Risk	
  Pools	
  
•  Yelloweye	
  and	
  canary	
  rockfish	
  are	
  rebuilding	
  slowly	
  
and	
  have	
  low	
  Annual	
  Catch	
  Limits,	
  but	
  they	
  form	
  
aggrega=ons	
  such	
  that	
  the	
  catch	
  limits	
  can	
  be	
  
exceeded	
  in	
  a	
  single	
  accidental	
  haul.	
  	
  

•  Individuals	
  pay	
  or	
  contribute	
  their	
  quota	
  for	
  the	
  
species	
  so	
  that	
  the	
  collec=ve	
  catch	
  alloca=on	
  can	
  be	
  
used	
  to	
  cover	
  accidental	
  catches.	
  	
  

•  Membership	
  usually	
  requires	
  the	
  use	
  of	
  selec=ve	
  
fishing	
  gear	
  and	
  avoiding	
  bycatch	
  areas.	
  



•  In	
  2010,	
  the	
  Northeast	
  groundfish	
  fishery	
  implemented	
  
“sector	
  management.”	
  

•  A	
  "sector"	
  is	
  a	
  group	
  of	
  fishermen	
  with	
  groundfish	
  permits	
  
who	
  voluntarily	
  entered	
  into	
  a	
  sector	
  contract	
  for	
  a	
  
specified	
  period	
  of	
  =me.	
  

•  Groundfish	
  sectors	
  are	
  allocated	
  a	
  total	
  allowable	
  catch	
  in	
  
order	
  to	
  achieve	
  management	
  objec=ves,	
  and	
  catch	
  
alloca=ons	
  can	
  be	
  leased	
  from	
  one	
  sector	
  to	
  another.	
  	
  

www.nero.noaa.gov/sfd/sfdmul=sector.html	
  



Foregone	
  Yield	
  
•  Transferability	
  is	
  not	
  solving	
  the	
  problem	
  of	
  ‘underfishing’	
  
in	
  New	
  England	
  because	
  of	
  design	
  constraints.	
  

Stock Allocation Catch %	
  Caught
E	
  Georges	
  Bank	
  cod 349,326 146,887 42%
W	
  Georges	
  Bank	
  cod 10,320,365 3,331,816 32%
Gulf	
  of	
  Maine	
  cod 8,761,312 4,699,621 54%
E	
  Georges	
  Bank	
  haddock 15,074,308 777,622 5%
W	
  Georges	
  Bank	
  haddock 49,398,411 1,808,495 4%
Gulf	
  of	
  Maine	
  haddock 1,784,067 522,917 29%
Plaice 7,400,614 3,426,646 46%
Pollock 29,305,283 13,688,091 47%
Redfish 19,052,388 9,096,051 48%
White	
  hake 7,365,297 5,294,489 72%
Georges	
  Bank	
  winter	
  flounder 7,695,773 4,237,884 55%
Gulf	
  of	
  Maine	
  winter	
  flounder 1,561,490 562,334 36%
Witch	
  flounder 3,291,703 2,122,567 64%
Cape	
  Cod	
  yellowtail	
  flounder 2,433,611 2,067,901 85%
Georges	
  Bank	
  yellowtail	
  flounder 798,315 474,236 59%
S	
  New	
  England	
  yellowtail	
  flounder 1,342,708 938,303 70%
All	
  Stocks 165,934,971 53,195,860 32% Murphy	
  et	
  al.	
  2014	
  



Flexibility	
  
•  Transferability	
  among	
  New	
  England	
  groundfish	
  sectors	
  has	
  
not	
  achieved	
  catch	
  alloca=ons,	
  but	
  flexibility	
  to	
  harvest	
  
other	
  resources	
  is	
  helping	
  to	
  sustain	
  profitability	
  of	
  
groundfish	
  opera=ons,	
  but	
  mul=-­‐fishery	
  flexibility	
  is	
  
difficult	
  to	
  manage.	
  

Sun	
  et	
  al.	
  2013	
  



Time/Area	
  Fishing	
  PaTerns	
  
•  Fishing	
  on	
  aggrega=ons	
  increases	
  fishery	
  
catchability,	
  so	
  protec=ng	
  persistent	
  spawning	
  
aggrega=ons	
  conserves	
  discrete	
  spawning	
  
components	
  (e.g.,	
  cod	
  rolling	
  closures,	
  inshore	
  cod	
  
conserva=on	
  zones).	
  

Zemeckis	
  et	
  al.	
  2014	
  



Bycatch	
  Avoidance	
  
•  Alaskan	
  fisheries	
  have	
  successfully	
  reduced	
  bycatch	
  
through	
  satellite	
  communica=ons	
  when	
  
par=cipa=on	
  was	
  high.	
  

Gauvin	
  et	
  al.	
  1995	
  



Bycatch	
  Avoidance	
  
•  Yellowtail	
  flounder	
  occur	
  as	
  bycatch	
  in	
  the	
  scallop	
  
fishery,	
  and	
  bycatch	
  limits	
  have	
  prevented	
  the	
  
scallop	
  fleet	
  from	
  achieving	
  it’s	
  target	
  species	
  
alloca=on.	
  	
  

O’Keefe	
  &	
  DeCelles	
  2013	
  

Year 2006 2006 2008 2009
Area Nantucket Closed	
  Area	
  II Nantucket Closed	
  Area	
  II

Days	
  Open 32 82 49 15
%	
  Yellowtail	
  TAC	
  Caught 176% 103% 98% 81%
%	
  Scallop	
  Target	
  Caught 78% 82% 75% 61%

Forgeone	
  yield	
  ($) $17,850,000 $21,000,000 $11,100,000 $16,000,000

UMass School for Marine  
Science & Technology 



Bycatch	
  Avoidance	
  
•  A	
  data-­‐sharing	
  program	
  was	
  developed	
  in	
  which	
  
fishermen	
  email	
  SMAST	
  daily	
  with	
  their	
  posi=on	
  
and	
  catch	
  rates,	
  SMAST	
  compiles	
  the	
  data	
  and	
  
sends	
  a	
  bycatch	
  advisory	
  to	
  the	
  fleet.	
  

O’Keefe	
  &	
  DeCelles	
  2013	
  



Bycatch	
  Avoidance	
  

•  In	
  2009,	
  only	
  32%	
  of	
  the	
  yellowtail	
  bycatch	
  limit	
  
was	
  caught,	
  but	
  the	
  en=re	
  scallop	
  alloca=on	
  was	
  
achieved,	
  valued	
  at	
  $40	
  million.	
  

First	
  Effec=ve	
  Advisory	
  

O’Keefe	
  &	
  DeCelles	
  2013	
  



Bycatch	
  Avoidance	
  

aaaaaYellowtail	
  Avoidance	
  US	
  scallop	
  (O’Keefe	
  et	
  al	
  2010)

aaaaaFishery	
  Information	
  AK	
  longline (Gilman	
  et	
  al	
  2006)

aaaaaCapt.	
  Communication	
  swordfish	
  (Gilman	
  et	
  al	
  2006)

aaaaSeaState Inc.	
  AK	
  trawl	
  (Gauvin et	
  al	
  1995)

FLEET	
  COMMUNICATION
aaaaBritish	
  Columbia	
  halibut	
  ITQ	
  (Ackerson	
  &	
  Turris 2011)

aaaaNew	
  Zealand	
  quota	
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  (Diamond	
  2004)

aSea	
  scallop	
  bycatch	
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  (O'Keefe	
  et	
  al	
  2010)

QUOTAS/CAPS
aJuvenile	
  plaice	
  in	
  North	
  Sea	
  (Pastoors et	
  al	
  2000)

aPorpoise	
  in	
  Gulf	
  of	
  Maine	
  (Murray	
  et	
  al	
  2000)

aaaaShrimp	
  in	
  Kuwait	
  (Ye	
  et	
  al	
  2000)
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Min.	
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  et	
  al.	
  2013	
  



Morro	
  Bay	
  Groundfish	
  Fishery	
  
•  From	
  1987	
  to	
  2003	
  gross	
  revenues	
  
from	
  Pacific	
  groundfish	
  trawling	
  
decreased	
  by	
  two-­‐thirds.	
  

•  Fishermen	
  partnered	
  with	
  the	
  
conserva=on	
  groups	
  to	
  form	
  
“conserva=on	
  fishing	
  agreements”	
  
lease	
  catch	
  to	
  fishermen	
  with	
  
restric=ons	
  on	
  fishing	
  gear,	
  fishing	
  
areas,	
  fleet	
  communica=on	
  and	
  
electronic	
  monitoring.	
  

www.edf.org	
  www.nature.org	
  



Conclusions	
  
•  Annual	
  Catch	
  Limits	
  and	
  Accountability	
  Measures	
  
should	
  effec=vely	
  avoid	
  overfishing,	
  if…	
  
–  catch	
  es=ma=on	
  and	
  stock	
  assessments	
  are	
  accurate	
  and	
  
=mely	
  and	
  transparent,	
  and	
  

–  stocks	
  can	
  be	
  targeted	
  individually.	
  
•  Achieving	
  op=mum	
  yield	
  in	
  mixed-­‐stock	
  fisheries	
  
requires	
  modifica=on	
  of	
  species	
  catchabili=es:	
  
–  Transferability	
  
–  Conserva=on	
  engineering	
  
–  Time-­‐area	
  paTerns	
  
–  Bycatch	
  avoidance	
  

•  Some	
  ‘input	
  controls’	
  can	
  be	
  voluntary	
  rather	
  than	
  
regulated.	
  	
  



Recommenda=on	
  #1	
  
•  Annual	
  Catch	
  Limits	
  should	
  not	
  be	
  required	
  for	
  
fisheries	
  that	
  do	
  not	
  have	
  reliable	
  annual	
  catch	
  
es=mates	
  or	
  catch	
  monitoring	
  informa=on	
  is	
  not	
  
=mely	
  available	
  on	
  a	
  enough	
  to	
  support	
  in-­‐season	
  
fishing	
  decisions	
  or	
  the	
  benefits	
  of	
  catch	
  shares.	
  

•  Alterna=ve	
  management	
  approaches	
  should	
  be	
  
required	
  to	
  meet	
  strategic	
  objec=ves.	
  

Marine	
  	
  
Protected	
  	
  
Area	
  



Recommenda=on	
  #2	
  
•  A	
  more	
  explicit	
  legal	
  exemp=on	
  from	
  the	
  Maximum	
  
Sustainable	
  Yield	
  harvest	
  rate	
  limit	
  and	
  rebuilding	
  to	
  
Maximum	
  Sustainable	
  Yield	
  stock	
  level	
  for	
  each	
  stock	
  would	
  
ease	
  the	
  challenge	
  of	
  achieving	
  op=mum	
  yield	
  from	
  mixed-­‐
stock	
  fisheries.	
  
–  Op=mum	
  Yield	
  is	
  mandated	
  for	
  fisheries	
  (not	
  stocks).	
  
–  Na=onal	
  Standard	
  1	
  Guidelines	
  include	
  a	
  ‘mixed-­‐stock	
  exemp=on’,	
  
but	
  without	
  a	
  mandate	
  for	
  the	
  exemp=on	
  it	
  is	
  too	
  limi=ng	
  and	
  has	
  
not	
  been	
  applied.	
  
•  “Harves=ng	
  one	
  stock	
  at	
  its	
  op=mum	
  level	
  may	
  result	
  in	
  overfishing	
  of	
  
another	
  stock	
  when	
  the	
  two	
  stocks	
  tend	
  to	
  be	
  caught	
  together”,	
  if	
  all	
  of	
  the	
  
following	
  condi=ons	
  are	
  sa=sfied:	
  
1.  Such	
  ac=on	
  will	
  result	
  in	
  longterm	
  net	
  benefits	
  to	
  the	
  Na=on;	
  
2.  A	
  similar	
  level	
  of	
  long-­‐term	
  net	
  benefits	
  cannot	
  be	
  achieved	
  by	
  

modifying	
  fleet	
  behavior,	
  gear	
  selec=on/configura=on,	
  or	
  other	
  
technical	
  characteris=c	
  in	
  a	
  manner	
  such	
  that	
  no	
  overfishing	
  would	
  
occur;	
  and	
  

3.  The	
  resul=ng	
  rate	
  of	
  fishing	
  mortality	
  will	
  not	
  cause	
  any	
  stock	
  or	
  
stock	
  complex	
  to	
  fall	
  below	
  its	
  ‘overfished’	
  threshold	
  more	
  than	
  50%	
  
of	
  the	
  =me	
  (NMFS	
  2009).	
  


