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2. On behalf of the Nominating Committee, move to nominate Jim Gilmore as the ASMFC Vice‐ 
Chair for 2017 (Page 1). Motion by Mr. Miller. Motion passes unanimously (Page 1). 

3. Move  to  add  task 1.2.7  to work with  the  regional  fishery management  councils  and NOAA 
Fisheries  to  review  changes  in  national  standard  1  guidelines  and  their  implications  for 
alignment  of  state  and  federal  fishery  management  programs  (Page  4).  Motion  by  David 
Pierce; second by Jason McNamee. Motion carries unanimously (Page 5). 

4. On behalf of the Administrative Oversight Committee, I move to recommend approval of the 
2017 ASMFC Action Plan as amended today (Page 13).  Motion made by Mr. Grout. The motion 
passes unanimously (Page 13).  

5. Move to Adjourn by consent (Page 13). 
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The  Business  Session  Board  of  the  Atlantic 
States Marine  Fisheries  Commission  convened 
in  the  Stotesbury  Grand  Ballroom  of  the  Bar 
Harbor  Club,  Harborside  Hotel,  Bar  Harbor, 
Maine,  October  26,  2016,  and  was  called  to 
order  at  11:52  o’clock  p.m.  by  Chairman 
Douglas E. Grout. 
 

CALL TO ORDER 

CHAIRMAN DOUGLAS  E. GROUT:   Welcome  to 
the commission’s Business Session.   
 

APPROVAL OF AGENDA 

We have  an  agenda before us.   Are  there  any 
changes  to  the agenda?   Seeing none;  is  there 
any  objection  to  approving  the  agenda  as  is?  
Seeing none; the agenda is approved.  
 

APPROVAL OF PROCEEDINGS 

CHAIRMAN  GROUT:    We  also  have  in  our 
meeting  packages,  the  proceedings  from  our 
August, 2016 meeting.   
 
Are there any edits or changes to that meeting 
summary?   Seeing none;  is there any objection 
to approving  the proceedings  from  the August, 
2016  meeting?    Seeing  none;  I  see  those 
proceedings approved.   
 

PUBLIC COMMENT 

CHAIRMAN  GROUT:    This  is  also  the  time  for 
public  comment.    Is  there anybody  that would 
like  to make  public  comment  to  the  business 
session at this point?   
 
ELECTION OF THE COMMISSION CHAIR AND 

VICE‐CHAIR 

CHAIRMAN  GROUT:    Seeing  none; we’ll move 
on to the next agenda  item.    I’ll turn  it over to 
Bob Beal  for  election  of  the  commission  Chair 
and Vice‐Chair. 
 
EXECUTIVE  DIRECTOR  ROBERT  E.  BEAL:    The 
nominating  committee  communicated  with  a 

number of commissioners, and I will call on Roy 
Miller to provide a report from the Nominating 
Committee. 
 
MR.  ROY  W.  MILLER:    The  Nominating 
Committee this year consisted of Robert Boyles, 
David  Borden  and myself.    I  think  Bob,  you’re 
putting up a motion that I would like to offer on 
behalf  of  the  Nominating  Committee.    On 
behalf  of  the Nominating  Committee,  I move 
to  nominate Doug Grout  as  the ASMFC  Chair 
for 2017. 
 
EXECUTIVE  DIRECTOR  BEAL:    Thank  you,  Roy.  
Since  this  is coming  from a committee,  it does 
not need  a  second.    Is  there  any objection  to 
the  nomination  from  the  Nominating 
Committee to have Doug serve a second term 
as  our  Chair?    Seeing  none;  congratulations, 
you are reinstated unanimously.  Mr. Miller, do 
you have a report on the Vice‐Chair? 
 
MR. MILLER:    It would  be my  pleasure  to  do 
that.  On behalf of the Nominating Committee, 
I move to nominate Jim Gilmore as the ASMFC 
Vice‐Chair for 2017. 
 
EXECUTIVE DIRECTOR BEAL:   Any objections to 
having  Jim  Gilmore  serve  a  second  term  as 
Vice‐Chair?  Seeing none; congratulations, Jim, 
unanimously reelected. 
 
CHAIRMAN GROUT:  Thank you all very much.  I 
appreciate  your  trust  in  the  Grout‐Gilmore 
team.   
 
REVIEW AND CONSIDER THE APPROVAL OF 

THE 2017 ASMFC ACTION PLAN 

CHAIRMAN GROUT:  Next item on the agenda is 
Review and Consider  the Approval of  the 2017 
ASMFC Action Plan, and  I am going to turn this 
over to senior staff to go through it with us. 
 
MS. TONI KERNS:   Goal 1  is the goal to rebuild, 
maintain  and  fairly  allocate  Atlantic  coastal 
fisheries,  which  falls  mainly  under  the  ISFMP 
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department, and  I am going  to go  through  the 
strategies  by  each  of  the  species;  and  just 
highlight  those  strategies  that  are  either  just 
started  recently or  that are new  for 2017, and 
I’ll answer any questions at the end.   American 
eel,  we  will  complete  the  2017  stock 
assessment update, and  consider management 
response to the assessment findings.   
 
For  lobster, we will develop and  implement an 
addendum  to  improve  catch  and  biological 
reporting  in  the  lobster  fishery.   We’ll monitor 
the  trap  reductions  from  the  southern  New 
England  lobster  fishery, and  implementation of 
the addenda that relates to trap reductions; and 
determine  the need  and  extent of  any  further 
management action within the region.   
 
We’ll review analysis by a Technical Committee 
on the Gulf of Maine stock, and determine  the 
need and extent of any management actions for 
that region.  Moving on to Atlantic herring, we’ll 
review the performance of the GSI‐30 spawning 
based monitoring pilot program and consider its 
use  for  future  years.    We’ll  consider 
management  action  to  meet  the  goals  and 
objectives  of  the  Area  1A  fishery  based  on 
tomorrow morning’s discussion of management 
for within those three states for 1A.   
 
In Atlantic menhaden, under the first task that’s 
looking  at  ecological‐based  reference  points, 
there  was  a  request  to  hold  a  workshop  to 
discuss and review potential ERPs that might be 
included  in Draft Amendment 3.    For  this  task 
there was not  sufficient  funding  in  the budget 
to  hold  this workshop,  so  if  this  is  something 
that we would  like to occur, we would need to 
figure  out  a  way  to  find  funding  for  the 
workshop.   
 
Also  for  menhaden,  we’ll  finalize  and 
implement  Amendment  3,  to  revisit  quota 
allocation  and  address  ERPs.    We’ll  complete 
the  2017  stock  assessment  update,  and 
consider  management  response  to  the 
assessment  findings.   Under  striped bass, we’ll 

initiate  the benchmark 2018  stock assessment, 
and  this  will  include  fleet  and  sex‐specific 
analyses as well as regional models.   
 
Under  Atlantic  sturgeon,  we  will  be  finalizing 
the  2017  benchmark  stock  assessment,  and 
we’ll  consider  management  response  to  this 
assessment if necessary; as well as transmit the 
assessment findings to NOAA Fisheries for their 
consideration in the five‐year ESA status review 
for sturgeon.   
 
Under  coastal  sharks,  we  will  monitor  and 
engage  in  the  development  of  Amendment  5 
for  dusky  shark management  and  review  and 
consider  the  dusky  benchmark  assessment 
management,  and  consider  the  management 
response  to  these  findings.   We  did  just  hear 
about  the  assessment  results  from  Karol 
yesterday.   
 
We weren’t  sure  if we were  going  to  have  all 
that information available yet or not, so we can 
alter  this ever  so  slightly.   For horseshoe  crab, 
we’ll  engage  the  biomedical  community 
towards  finding  the  solution  regarding 
confidential data  in order to enhance the stock 
assessment  and  scientific  advice  for 
management.   
 
Under  northern  shrimp, we will  complete  the 
2017 benchmark stock assessment and consider 
management response to those findings; as well 
as  establish  specifications  for  the  2017/2018 
season,  and  consider  industry  test  tows  to 
collect  biological  data  as we  have  in  the  past 
couple  years  if  necessary,  and  as  resources 
allow.    So  far, we  do  not  have money  in  the 
budget for those test tows, but it comes from a 
different funding source than ACFCMA, so if we 
can  find  that  funding, we will  do  our  best  to 
help out in northern shrimp.  For shad and river 
herring, we’ll  complete  the  2017  river  herring 
stock  assessment  update,  and  initiate  the 
development  of  the  2018  shad  stock 
assessment update.   We’ll  review  the updated 
Sustainable  Fishery  Management  Plans  and 
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Habitat Plans, as required by Amendment 3 and 
2. 
 
For Atlantic croaker, we will complete the 2017 
benchmark  assessment  and  consider  a 
management  response,  if  necessary.    Under 
cobia, we will  finalize  the  development  of  the 
FMP,  and  work  with  the  South  Atlantic 
Management  Council  and  NOAA  to  insure 
complementary  regulations  between  the  state 
and federal waters. 
 
Under  red  drum,  we’ll  consider  management 
response  to  the  2016  assessment  finding,  and 
the  Technical  Committee’s  Working  Group 
responses  to  the  board’s  tasks.    For  spot, we 
will  complete  the  2017  benchmark  stock 
assessment  and  consider  a  management 
response to those assessment findings. 
 
Under  summer  flounder,  we  will  continue  to 
work  with  the  Mid‐Atlantic  Council  on  the 
Comprehensive Summer Flounder Amendment, 
as well as develop and implement an addendum 
to  consider  management  approach  which 
includes  regional  options  for  the  2017  fishery 
and potentially beyond. 
 
For scup, we will collaborate with the council on 
a  next  amendment  if  initiated  by  the  Mid‐
Atlantic  in  2017.    For  black  sea  bass,  we  will 
collaborate  with  the  council  to  consider  the 
management  response  to  the 2016 benchmark 
stock  assessment  findings,  modify  the  2017 
specifications, as needed, based on  the  results 
of that assessment and set 2018 specifications. 
 
We’ll  also  consider  developing  and 
implementing  an  addendum  to  look  at 
recreational  fishing  measures  for  2018  and 
beyond.  Then we will also convene the Climate 
Change Working Group to develop white papers 
addressing  fishing  impacted by climate change; 
and  we’ll  have  a  little  more  about  that 
tomorrow at the Policy Board. 
 

Then we will also consider approval of the Risk 
and  Uncertainty  Work  Group  Draft  Policy  for 
management  and  implementation.    Then  the 
last  two  are  establish  a  Policy  Board Working 
Group  to  consider  options  to more  effectively 
review  progress  in  achieving  the  commission’s 
vision.   
 
This  is sort of a question  that we posed  to  the 
AFC as well as Doug and  Jim about whether or 
not  we  are most  effectively  using  the  survey 
that  we  do  at  the  beginning  of  the  year  to 
commissioners,  and  if  that  is  providing  good 
feedback  to  you  all  on  how  well  we’re 
performing, as well as the review of the annual 
performance of the stocks in August. 
 
What we decided is that we would pull together 
a working group to best get at answers to those 
questions,  so  that  staff  can  help  the 
commissioners  have  the  most  effective 
feedback.    Then  lastly,  we’ll  review  advisory 
panel guiding documents to  include Chair term 
limits for advisory panels.   
 
CHAIRMAN  GROUT:    That  is  a  very  busy  and 
ambitious  action  plan,  at  least  for  Goal  1, 
considering those are just the new things we’re 
going to be doing.   Are there any questions for 
Toni on this particular section?  Yes, Adam. 
 
MR. ADAM NOWALSKY:   Would  it be possible, 
under  summer  flounder,  Toni,  to  look  at 
combining  1.1.85  and  1.1.86  regarding  the 
current stock status update and development of 
the  sex‐specific  stock  assessment  to 
acknowledge  the  fact  that  that  model 
development  has  been  completed,  and  based 
on  the  discussion  at  the  NRCC,  we  hope  to 
actually see  that  translate  into a benchmark  in 
the near future. 
 
MS. KERNS:  We can do that, Adam. 
 
MR. WILLIAM A. ADLER:   On Page 4, where we 
have  finalize  and  implement Amendment  3  to 
revisit quota  allocations,  and  also,  the Atlantic 
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menhaden, basically.  Do you anticipate that we 
would be able to get an Amendment 3 through 
its  process, which  is  usually  like  the  PID,  then 
back and forth, all within 2017? 
 
MS. KERNS:   That  is what the timeline  is set up 
for currently, Bill.  It would be final action at the 
annual meeting next year. 
 
MR. ADLER:  Okay, it just seems like to do all of 
that  on  menhaden  in  one  year  and  get  it 
implemented is a little bit ‐‐ but okay. 
 
MS.  KERNS:    Implementation  to  the  states 
would  be  2018,  but  final  action  by  this 
commission would be end of the year 2017. 
 
CHAIRMAN GROUT:  Dave Pierce. 
 
DR. DAVID PIERCE:   Not a question but I have a 
suggestion  for  a  task  related  to  1.2,  so  at  the 
appropriate  time,  I  would  like  to  make  that 
suggestion. 
 
CHAIRMAN GROUT:  It sounds like this would be 
an appropriate time. 
 
DR PIERCE:  This is an important part, well it’s all 
important, but this one strikes me as especially 
important.   Section 1.2  reads; strengthen state 
and  federal  partnerships  to  improve 
comprehensive management of shared fisheries 
resources.  Then task 1.2.3 goes on to say; work 
with  the  regional  fishery management councils 
and  NOAA  Fisheries  to  improve  alignment 
between state and federal fishery management 
programs. 
 
I would  like  to add another  task  that  is related 
to that one.  It is very specific to something that 
has  just  happened,  and  it  is  very  relevant  to 
ASMFC business and how we  interact with our 
federal  counterparts.    That would  be National 
Standard  Number  1.    I  would  suggest  that 
another task be, work with the regional fishery 
management  councils  and  NOAA  Fisheries  to 
review changes  in National Standard Number 1 

Guidelines and  their  implications  for alignment 
of  state  and  federal  fishery  management 
programs. 
 
One  might  assume  that  National  Standard 
Number 1  review  implications  for us would be 
under  Task  1.2.3;  but  not  necessarily  so.    I 
would  like to make that very specific.   The final 
guidelines have  just come out.   No one,  I don’t 
think, has  really  taken a  close  look at  them  to 
determine  if  anything  has  changed.    If  there 
aren’t  implications  for  how  we  align  with 
federal  fisheries  management  programs,  I 
would  like  to  be  very  specific  with  regard  to 
that.    I don’t think  it would  involve much work 
or expense, but  it would be a valuable task  for 
ASMFC;  again,  working  with  our  federal 
partners.    I  can  make  that  in  the  form  of  a 
motion, if you would like, Mr. Chairman. 
 
CHAIRMAN GROUT:  I thought you were. 
 
DR. PIERCE:   No,  I didn’t  say,  I move.   Well,  I 
would move to add another task to Section 1.2 
and  it  would  read;  work  with  the  regional 
fishery  management  councils  and  NOAA 
Fisheries,  to  review  changes  in  National 
Standard  Number  1  Guidelines  and  their 
implications  for  alignment  of  states  and 
federal fishery management programs.  That is 
my motion, Mr. Chairman. 
 
CHAIRMAN GROUT:   We’ll get  it up  there, and 
once we  get  it  up  there,  I’ll  see  if we  have  a 
second to that motion. 
 
DR.  PIERCE:    National  Standard  Number  1 
Guidelines. 
 
CHAIRMAN GROUT:  Does that wording capture 
your motion, David? 
 
DR. PIERCE:  Yes, that does.  I make the motion, 
in part, because  it  follows up  somewhat nicely 
with the plenary session at the beginning of this 
meeting,  in  that we  spoke  about  the  progress 
we  have made, where we  are  right  now,  and 
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what we  need  to  do  in  the  future.   What we 
didn’t highlight at that time was state directors 
notably are a bit of a Dr. Jekyll and Mr. Hyde, in 
that we are federal fisheries managers.  We are 
members  of  the  federal  councils,  and  we  are 
ruled,  therefore,  by  the  National  Standard 
Guidelines.   
 
But  then we  take off  that hat,  if we  can.   We 
come  to ASMFC  board meetings,  and  now we 
are  state directors  that are not  ruled by  those 
guidelines  or  by  that  federal  fisheries  law.  
Therefore, the changes that have been made in 
the  National  Standard  Number  1  Guidelines 
have  implications  for how we do our business, 
and how we  interact with other states and also 
with  the  federal government.   This will help us 
better  understand  if  there  any  implications.  
There may be none, but I think there might be. 
 
CHAIRMAN GROUT:    Is  there  a  second  to  this 
motion?    Jay McNamee.   Further discussion on 
this  motion?    Okay,  do  you  need  a  time  to 
caucus?  Does anybody need time to caucus on 
this?    Seeing  no  heads  nodding,  all  those  in 
favor  of  this  motion,  raise  your  hand,  all 
opposed:  abstentions,  null  votes;  the motion 
carries  unanimously.    Representative  Ziobron, 
excuse me, I mispronounced your name.   
 
MS. MELISSA ZIOBRON:  That’s okay. 
 
CHAIRMAN  GROUT:   Welcome  and  you  had  a 
question. 
 
MS. ZIOBRON:   Yes.   My question, especially as 
someone  that  is  very  new  to  this  board,  is  I 
understand now that in this plan, the bold faced 
tasks are new tasks, so thank you for that.   But 
I’m  curious  on  how  you  prioritize  these  tasks.  
Are  they  prioritized  based  on  the  number 
sequence of how they appear, or are there any 
priorities within this plan? 
 
MS.  KERNS:    They  are  not  prioritized  in  any 
specific order; they are just all the tasks that we 
plan on getting done in 2017. 

CHAIRMAN  GROUT:    Any  other  questions  for 
Toni?  Brandon and then John. 
 
MR. BRANDON MUFFLEY:  Just one under Jonah 
crab,  and maybe  I  don’t  know what  the  final 
outcome  of  tomorrow’s  meeting  will  be  in 
regard  to  Jonah  crab,  but  it  is  specific  to 
Addendum  II.   There are discussions about also 
addressing  bycatch  definitions  there.    I  don’t 
know  if  that  needs  to  be  added.    Again,  we 
don’t  know.    That  hasn’t  been  specifically 
decided  yet  by  the  Lobster  Board,  but  I’m 
assuming that it will get approve to be included 
in this addendum. 
 
MS. KERNS:   We can add bycatch to  the task  if 
the  board  includes  it  in  there,  since  it  hadn’t 
been officially included, we did not align it in. 
 
CHAIRMAN GROUT:  John McMurray. 
 
MR.  JOHN  McMURRAY:    Just  going  back  to 
menhaden  for  a minute.    You mentioned  the 
ERP Workshop and the  lack of  funding.    Is that 
kind of off the table now?   Are you  looking  for 
funding?    The  second  part  of my  question  is, 
was  that  part  of  the  timeline  for  menhaden 
now,  or  was  that  something  new  that  was 
introduced fairly lately? 
 
MS. KERNS:    It was not  something  that was  in 
the  original  timeline  when  we  first  started 
developing  Amendment  3;  it  was  something 
that  had  come  up  a  couple  of months  ago,  I 
guess. Since the  issue has come up, there have 
been some folks, who originally had asked us to 
do  the  workshop,  said,  oh  we  don’t  need  a 
workshop any more, and  then  there are other 
folks  that  still  are  interested  in  a workshop.    I 
think  that  there  is mixed  view  on  whether  a 
workshop  is  necessary  or  not.    If  the  board 
definitely wants  to  have  a workshop  then, we 
would need  that direction, and  then we would 
need to figure out a way to fund it. 
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CHAIRMAN  GROUT:    Any  other  questions  for 
Toni?    Seeing  none;  we’ll  go  to  Goal  2,  Pat 
Campfield. 
 
MR. PATRICK A. CAMPFIELD:   Goal 2 covers the 
stock assessment activities  for 2017, as well as 
all  of  the  fishery  science  surveys  underlying 
fisheries  research  that  feed  into  the  stock 
assessments.    Starting  with  Task  2.1.2,  the 
benchmark  assessments  that  are  planned  for 
completion  for 2017  include croaker, sturgeon, 
shrimp and spot. 
 
In addition  for assessment updates, we will do 
river  herring,  menhaden,  eel,  bluefish,  scup, 
black  sea bass and  summer  flounder.   Again, a 
lot  of  stock  assessment  activity  in  2017.    Task 
2.1.3  covers  the  peer  reviews  that  the 
commission will organize, again for benchmarks 
of sturgeon, shrimp and spot and croaker. 
 
Also, a newer activity under Task 2.1.4 is related 
to  southern  flounder.    As  you may  recall,  last 
year  in the action plan, there was a request for 
the  commission  to  support  some  early  data 
gathering  and  assessment  feasibility 
coordination  among  the  South  Atlantic  states, 
to  see  if  a  regional  stock  assessment  could be 
done  for  southern  flounder;  and  those  states 
have asked the commission to support a couple 
more workshops in 2017.  Again, this is another 
activity  that  we  currently  don’t  have  funding 
for, and we would have to reprioritize activities 
in  order  to  support  southern  flounder 
assessment work. 
 
Then  2.1.7  is  a  new  activity  to work with  the 
assessment  science  committee  to  conduct  a 
data best practices workshop, as well as expand 
our  fishery‐independent  survey  database  to 
promote  more  rapid  completion  of  stock 
assessments  and  their  reports.    It would  build 
off  a  very  productive  data  best  practices 
workshop  that  SEDAR  had  a  year  or  two  ago.  
Again,  it  would  sort  of  streamline  how  data 
come  into  assessments  and  how  decisions  are 

made  about  which  surveys  and  other  data 
sources to use in assessments.   
 
Sometimes  that  can  slow  down  the  process.  
Task 2.1.10 pertains to the risk and uncertainty 
policy  that  a workgroup  has  been  developing, 
and  we’ll  hear  more  about  this  at  the  Policy 
Board  tomorrow.   We hope  to bring  that draft 
policy  forward  to  the  board  for  consideration 
and  approval  in 2017, and  tied  to  that, hold  a 
commissioner  workshop  on  management  risk 
and  uncertainty;  to  work  through  some 
examples and how the policy may work out. 
 
All  of  the  activities  under  Strategy  2.2  are 
related  to  the ASMFC Research Priorities.   The 
commission has maintained a long and growing 
list  of  research  priorities;  both  by  species, 
across  species,  and  some  specific  sections  on 
habitat research as well as social and economic 
research.  We will update that again in 2017. 
 
It has been a  few years since we’ve updated  it 
from  recommendations  from  individual 
assessments.    In order  to  expand  the network 
that  those  research  priorities  are  provided  to, 
we  have  a  task  2.2.2  to  organize  a workshop 
with the Sea Grant research directors from all of 
the different  states,  to get  that  information  to 
the Sea Grant programs, hopefully  to promote 
more coordination and funding support through 
Sea Grant. 
 
Again, in the parenthetical, we can see that that 
is  currently  not  in  the  budget,  but  something 
that we would have to prioritize.  Task 2.2.3.3 is 
to monitor  and  participate  in  the Mid‐Atlantic 
Council’s  redesign  of  their  research  set‐aside 
program.    As  you  all  know  that  was  sort  of 
turned  off  a  couple  years  ago,  due  to  some 
issues, and so we will continue to work with the 
Mid‐Atlantic  Council  and  its  members  to 
hopefully bring that program back online. 
 
Moving  down  to  2.2.6  that  pertains  to  the 
northeast  area  monitoring  and  assessment 
program,  the new  task  there  is  to develop and 
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implement  a  strategy  to  figure  out  future 
funding  needs;  in  order  to  address  some 
shortfalls that have been experienced, certainly 
this year and are anticipated for 2017.  For both 
the  Mid‐Atlantic/southern  New  England  trawl 
survey,  as  well  as  the Maine/New  Hampshire 
trawl survey under the EMAP Program.   
 
Also,  we  intend  to  have  a  NEMAP  summit, 
which  would  bring  together  the  NEMAP 
Operations  Committee,  the  NEMAP  Board,  as 
well  as  the  various  technical  groups  under 
NEMAP; to reassess the program structure and 
committee  functions,  and  determine  the  path 
forward.   NEMAP  is  now  about  a  decade  old, 
and  so  we  want  to  evaluate  our  future 
direction.   
 
Task 2.2.7 covers the southeast area monitoring 
and  assessment  program,  SEAMAP.    That  has 
been around  for almost  three decades,  I  think, 
and so, not a whole lot of new activities, but we 
do have a new  five‐year SEAMAP management 
plan that we will begin to implement next year.   
Moving  down  to  Task  2.2.10,  this  covers  all 
activities under MRIP.  We plan to participate in 
the development of an MRIP  strategic plan, as 
well as track the MRIP new effort survey review 
and time series calibration.  It has been touched 
on  earlier  this  week,  but  that  will  have 
implications  both  for  upcoming  stock 
assessments,  as  well  as  tracking  quotas  and 
considering changes to management. 
 
We  experienced  delays  in  some  of  the  wave 
data this past year, and so the commission will 
continue  to  highlight  our  concerns  related  to 
those  delays  and  final  annual  estimates.    Task 
2.2.11  covers  the  fish  aging  research  and 
activities of  the  commission.   The plans are  to 
hold  an  aging workshop  on American  eel next 
year. Some of that work has already begun with 
an exchange that our staff has organized.   
 
Moving down to economics and social sciences 
under 2.2.13, we plan  to begin developing and 
providing  basic  socioeconomic  information 

within  the  FMPs,  amendments  and  addenda, 
and also the Atlantic menhaden socioeconomic 
study  is due  to wrap up  early  in 2017,  and  so 
the Economics Committee will provide guidance 
and  translation  of  those  results  to  the 
Menhaden Board and PDT during development 
of Amendment 3. 
 
Task  2.3.4  is  a  new  activity  related  to  citizen 
science  initiatives.   There have been a number 
of new initiatives taking place up and down the 
coast.  The Atlantic Communications Committee 
that  Tina  and  others  coordinate  had  a  nice 
session on this about a month ago.  We’re going 
to  track  some  of  the  activities  that  the  South 
Atlantic  Council  has  already  had  underway,  as 
well as explore opportunities for citizen science 
to  feed  information  into  commission 
assessment  and  other  processes.    I  think  that 
concludes all the new activities under Goal 2. 
 
CHAIRMAN GROUT:   Any  questions  for  Pat  on 
this goal? 
 
MS. JASON McNAMEE:  Yes, quick question, Pat.  
I might be off, too, so the recalibration of MRIP 
is  going  to  trigger  a  set  of  assessment 
something  updates,  I’m  not  sure what  they’re 
calling  them.    I  think  it  is slated  for 2018, but  I 
have  to  imagine  there  is  going  to  be  a  set  of 
tasks that are going to begin in 2017.  I just offer 
that  comment,  and  maybe  you’ve  already 
thought  about  it.    But  it might  be  something 
that needs  to be  considered,  to work  into  the 
2017 task. 
 
MR. CAMPFIELD:  There are a number of venues 
where both commission staff as well as folks on 
the Technical Committees are plugging  in.   For 
example, the MRIP Transition Team, which Toni 
serves on, they’ve got a timeline  laid out, and  I 
think many of us have seen it; but it includes as 
that  male‐based‐fishing‐effort  survey  moves 
into its third year in 2017. 
 
Recalibrating,  I  think  that  is  the  recalibration 
work  is  being  led  by  the  Science  Centers  but 
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other  folks are  involved,  in  terms of  reviewing 
that work.    I  think  it will be peer  reviewed by 
the  Center  for  Independent  Experts.    Then  as 
we have discussed with the councils and at the 
NRCC  table, we’re  setting  aside  time on  those 
assessment  schedules  to dedicate  towards  the 
new  MRIP  numbers  and  perhaps,  some 
candidate  recreational  species  that we  should 
address  first.    I  think  that’s  also  true  for  the 
South Atlantic species under SEDAR. 
 
CHAIRMAN GROUT:  Brandon and then John. 
 
MR. MUFFLEY:  Just a question or a clarification 
under Task 2.1.2 regarding striped bass is going 
to have an update assessment?    It  is not under 
the  action  plan  for  striped  bass,  and  they  just 
did one this past year, and they’re getting ready 
for  the  peer  review;  so  I’m  just  wondering  if 
that is on the agenda for next year. 
 
MR.  CAMPFIELD:    That  is  an  error,  and  a 
holdover  from  last year,  so  there will not be a 
striped bass update next year. 
 
MR. JOHN CLARK:   Pat, I have a question about 
2.2.131,  develop  and  provide  basic 
socioeconomic  information  for  inclusion  in  the 
FMPs.   What exactly are you planning to put  in 
there?    Are  we  going  to  be  looking  at  actual 
economic impacts of management decisions, or 
is  it  just  going  to  be more  of  a  description  of 
whose fishing and what might happen? 
 
MR. CAMPFIELD:   More of  the  latter.    It would 
be data that’s readily at hand, dockside values, 
number of vessels participating in a fishery.  We 
have done  some preliminary work with ACCSP 
to  see  what  they  have  on  hand,  in  terms  of 
economic  and  social  data,  including 
demographics of a  fishing  fleet or participants.  
It  would  really  be  that  just  basic  level  of 
information.    It  wouldn’t  be  an  analysis,  but 
more  a  description  of  current  status  of  the 
fishery. 
 
CHAIRMAN GROUT:  Follow up. 

MR. CLARK:  Just briefly.  I mean just using it as 
an example, we’ve heard this week again about 
the impact that the striped bass size limits have 
had  in the Chesapeake.   This would seem to be 
something  that  could  be  quantified  fairly 
simply.   We  have people  that want  to  give  us 
their  information on  that.   Could data  like  that 
be incorporated into this task? 
 
MR. CAMPFIELD:  As the task states, it could be 
folded  into  addenda  to  FMP,  so  it  may  be 
dependent  on  the  timing  of  the  next  one  for 
striped  bass.    But  it  sounds  like  that  is  the 
nature of those data  is readily on hand, and so 
when the timing  is right, they could be plugged 
in for each species. 
 
MR. CLARK:  I just wanted to check on it. 
 
CHAIRMAN  GROUT:    Any  other  questions  for 
Pat?  Loren. 
 
MR.  LOREN W.  LUSTIG:   Considering what  you 
said  toward  the  end  of  your  report,  sir, 
regarding  citizen  science.    In my own personal 
background,  I’ve  had  experience  with  such 
science  efforts  in  freshwater  environments,  in 
terms  of  management  and  assessment; 
sometimes by advanced placement high school 
students,  sometimes  by  interested  retired 
scientists, et cetera.   Would this be the kind of 
thing  that we would  anticipate  for  the marine 
system also, under what you described? 
 
MR. CAMPFIELD:  The current examples are like 
fish  tagging  efforts.    South  Carolina  DNR,  for 
example, has been very active  in having angler 
groups in that state tag fish working closely with 
the state biologist to do it in a certified, correct 
manner.    We’ve  learned  in  the  last  couple 
weeks that there is a similar program up here in 
Maine,  to have anglers  take pictures of striped 
bass, and sometimes those data‐like lengths can 
be used to supplement a stock assessment; and 
there  are  other  examples  up  and  down  the 
coast.  That is the nature of some of the citizen 
science activities that we’re aware of now.  But I 
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don’t  think  there  is  any  limitation  on  what 
would be considered.  We’re just trying to get a 
better  sense of what  is going on up and down 
the  coast,  and  sometimes  the data  are useful, 
sometimes  they  aren’t.    But  I  don’t  think  it 
would  be  limited  to  some  of  the  groups  that 
you talked about. 
 
MR.  LUGSTIG:  Just  to  add  that  sir,  if  I  could,  I 
certainly appreciate the opportunities that exist 
and  the  fact  that  such  efforts  enhance 
credibility of this organization in the eyes of the 
general public. 
 
CHAIRMAN GROUT:  We are at a hard stop right 
now, where we do need to go to our  luncheon 
at this point.   Roy, I know you have a question.  
Okay.   If anybody has another question for Pat, 
we can take it up after the dinner, or the lunch.  
We’ll be coming back here.   We’ll finish up the 
Business  Session  and  then  go  into menhaden.  
Just so you all know, the luncheon will be at the 
same  facility  that we were at  last night  for  the 
dinner.    We’ll  see  you  all  down  at  the  Hart 
Award dinner. 

(Whereupon a recess was taken.) 
 
CHAIRMAN GROUT:   All  right,  if commissioners 
could  take  their  seats,  and we’ll  finish  up  the 
business  session here.   The  last one  in, please 
close the back door.  Keep all the heat we have 
in here,  there’s not much.    Just  to check, were 
there  any  more  questions  for  Pat  on  Goal 
Number 2?    Seeing none; we’ll  turn  it over  to 
Toni and Goal Number 3. 
 
MS.  KERNS:    Goal  3  is  to  promote  the 
compliance with the fishery management plans 
to  insure sustainable use of the Atlantic coastal 
fisheries; and this  is our Law Enforcement goal.  
The  Law  Enforcement  Committee  will  be 
focusing  on  evaluating  and  reporting  out  on 
compliance  issues  associated  with  newly 
implemented plans. 
 

Some  of  those  will  focus  on  lobster,  tautog, 
Jonah  crab  and  any  other  species  that  have 
newly  implemented  programs  that  come  up 
next  year.    We’ll  continue  to  work  with  the 
Tautog Enforcement Committee  to  review  and 
evaluate  the  effectiveness  of  a  commercial 
tagging  program  and  user  acceptance  if  that 
program were to be adopted. 
 
The  committee  will  advance  the 
recommendations  of  the  American  Lobster 
Enforcement  Subcommittee  to  enhance 
cooperative funding and enforcement activities 
for  commercial  fisheries  and  nearshore  and 
offshore  waters,  as  well  as  advance  any 
recommendations from the Aerial Enforcement 
Subcommittee  that would  support  or  enhance 
existing  state  and  federal  enforcement  for 
commission‐managed  species.    Are  there  any 
questions? 
 
CHAIRMAN GROUT:   Questions for Toni on this 
goal.    Seeing  none;  we’ll  move  on  to  Goal 
Number 4.   
 
MS.  KERNS:    For  Goal  4,  it  is  to  protect  and 
enhance  fish  habitat  and  ecosystem  health 
through  partnership  and  education,  and  this 
goal  focuses  on  the  commissions  Habitat 
Committee  as  well  as  the  Atlantic  Coast  Fish 
Habitat Partnership.  The Partnership as well as 
the Habitat Committee met  last week down  in 
Portland, and the Habitat Committee had made 
two changes to their strategies to achieve their 
goal,  so  I will  note  those.    If  you want  to  see 
them we can change the screen over and  I can 
show you  the words  for  those,  if needed.   But 
highlighting their activities will be cosponsoring 
an  artificial  reef  symposium  at AFS  in  2017  in 
Tampa,  and we’ll  support  participation  by  the 
commission  staff  being  at  the  committee  and 
Artificial  Reef  Subcommittee  members  if  we 
have funding available for them. 
 
We  will  have  our  new  habitat  management 
series,  which  will  be  Living  Shorelines  and 
Submerged  Aquatic  Vegetation.    Then  under 
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Task  4.4.1,  The  Committee  has  asked  to  add 
two  new  words  to  this  task,  so  it  is  provide 
information  or  comment  on  Atlantic  Coast 
projects,  plans  policies  and  permits;  in 
accordance  with  ASMFC  project  review 
protocols,  so  they  added  the words  plans  and 
policies to that. 
 
They  also  asked  to  have  a  new  task  added 
under 4.5, and that is to communicate with the 
assessment  science  committee  and  other 
relative entities to better  link habitat and stock 
productivity.    This  is  a  continuation  on  at  the 
last annual meeting  Jake had presented  to  the 
Policy  Board  about  finding  ways  to  include 
habitat in stock assessments.   
 
We  continued  that  conversation  at  this  last 
Habitat  Committee, which  I’ll  report  out  on  a 
little bit more at Policy Board.  But this is just to 
further  that  recommendation  that  the  Policy 
Board  had  last  year.    Lastly,  in  addition  to 
identifying  gaps  in  coastal  regulatory planning, 
recording  climate  change  impacts,  we’ll make 
recommendations to increase resiliency in state 
activities.  Any questions? 
 
CHAIRMAN GROUT:   Questions on  this goal  for 
Toni?  Okay, we will move on to Goal Number 5, 
and this is Tina. 
 
MS.  TINA  BERGER:    Goal  5  is  on  strengthen 
stakeholder  and  public  support  for  the 
commission.   New activities for 2017 are under 
Task  519,  prepare  brief,  simplified  stock 
assessment  overviews  for  posting  on  YouTube 
and the Fishery Science 101 Page, and our focus 
will be on black sea bass and Atlantic sturgeon.  
Task 5.10 will be explore use of story mapping 
and  photo  journaling  to  better  communicate 
science and management activities. 
 
On the website you can find links to a couple of 
examples in case you have questions exactly on 
what  story  mapping  and  journaling  is.    Task 
5.1.11  is  to  solicit  outside  sources,  develop 
short video clips on  fisheries management and 

science activities.   Moving on  to 5.2.1, we will 
continue to publish our annual report and focus 
on  the  2016  activities;  5.2.2 will  be  preparing 
stock  assessment  overviews  with  the  focal 
species  that  will  be  undergoing  a  benchmark 
and assessment updates. 
 
Those  are  black  sea  bass,  croaker,  red  drum, 
spot,  sturgeon,  shrimp,  menhaden  and  river 
herring.    Under  Task  5.2.5, we will  develop  a 
fisheries management 101 page, very similar to 
the  fisheries  science  101  page.    Under  Task 
5.3.2,  we  will  conduct  an  annual  training 
workshop  for  science  and  ISFMP  staff  on  the 
very  issue  we  talked  about  earlier,  which  is 
story mapping and photo  journaling  to expand 
staff’s  skill  set  and  enhance  communication 
tools.  Those are the new activities for outreach. 
 
CHAIRMAN GROUT:   Questions  for Tina on this 
particular goal and the actions under this goal?  
Okay, seeing none; we’ll move to Goal Number 
6, Bob Beal. 
 
EXECUTIVE  DIRECTOR  BEAL:    Goal  6  is  largely 
unchanged  from  last  year.    It  is  the  legislative 
agenda for the commission and the activities on 
Capitol  Hill  and  interacting  with  our  elected 
officials.    Overall,  as  I  said,  it  is  unchanged.  
We’re  going  to  continue  the  work  that  Deke 
and I do on the Hill relating to the offices there, 
and making the commissions’ priority known, as 
well as tracking a number of legislative activities 
that are going on in Capitol Hill.   
 
We’ll continue  to  try  to get  the commissioners 
as engaged as you are willing  to be on Capitol 
Hill.  Any time you are in town, and you want us 
to  help  you  go  to meetings, we’re more  than 
happy to set those up and bring you to Capitol 
Hill.  There are a couple items in here that are in 
bold, 6.1.4.   
 
Apparently,  there  is  an  election  going  on  in  a 
couple weeks.    I haven’t heard much  about  it, 
but  I  guess  we’ve  got  to  deal  with  that.  
Basically,  this  just  says we’re going  to  react  to 
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the new administration and the 115th Congress 
once  they’re seated, and reach out  to  the new 
folks,  especially  the  folks  on  Appropriation 
Committees  and  committees  that  deal  with 
natural resources and ocean and fishery issues. 
 
We’ll do that.  And Item 6.2.3 the bold language 
includes – well, there is a long list of the priority 
activities for ASMFC, and the funding areas and 
fisheries  information  networks  have  been 
added  to  that  list.    This  is  a  reflection  of  the 
governance  change  for ACCSP.   Since ACCSP  is 
now a program within the commission, the FIN 
will  become  a  priority  funding  area  for  the 
commission. 
 
We’ll  continue  to work with  the  Pacific  States 
Commission,  the  Great  Lakes  Commission  and 
the Gulf Commission  to highlight  the priorities 
that go around the whole country and FINS and 
SEAMAP  and  NEMAP  and  council  and 
commission  lines and a number of other things 
that  are  always  on  that  joint  list.   We’ll  keep 
doing  that work,  and  the  last  bit  of  Goal  6  is 
tracking  legislation  on  Capitol  Hill.    That  is  a 
quick summary of what’s included in Goal 6, Mr. 
Chairman. 
 
CHAIRMAN GROUT:   Questions  for Bob on  this 
goal,  any  of  the  actions?    Seeing  none;  we’ll 
turn to Goal 7, Laura Leach. 
 
MS. LAURA C. LEACH:   As you know, Goal 7  is, 
basically the administration of the commission.  
Most of  it  is ongoing.   We do have  some new 
tasks, and I’m not going to read all of them; but 
I’m  going  to  hit  some  highlights.    We’ll  be 
launching  our  inventory  module  and  our 
accounting software, just so we continue to get 
more and more equipment with APAIS and that.  
We want to make sure we have perfect track of 
that. 
 
We’ll  be  fully  incorporating  ACCSP  in  the 
commission  under  the  new  governance 
structure.    We’re  going  to  appoint  an 
investment  committee  for  the  commission’s 

retirement  program;  that  is  a  formality, 
basically that our retirement broker asked us to 
do  this  year.    Basically,  the  committee will  be 
Bob  and  I,  because  we  do  it  anyway,  but  he 
wants to formalize it. 
 
We will be revising the commission’s retirement 
plan  documents  to  ensure  qualifications  for 
participation  in  the  plans  are  clearly  and 
accurately defined.  Again, that is an outgrowth 
of  the  APAIS  and  the  temporary  and  seasonal 
employees that we hire.  We will be developing 
a commission compensation plan with updated 
job  classifications  and  salaries  based  on 
location,  again, because of APAIS.   Developing 
SOPS that detail HR policies for Arlington‐based 
and  state‐based  employees.    We  will  be 
conducting  a  comprehensive  review  and 
revision  of  our  employee  handbook.   We’ll  be 
documenting  our  standards  for  electronic 
records  retention,  and  develop  a  site map  of 
the  commission’s  electronic  filing  system.   We 
will  communicate  our  HR  support  available  to 
state‐based  employees,  and  make  sure  the 
state‐based employees know all of the services 
that we provide for them. 
 
We will continue to update, obviously, we do it 
all  the  time  now,  on  an  ongoing  basis,  the 
commissioner manual, and making sure that we 
inform  you  all when  the update  is  substantial; 
but no less than twice a year.  We will continue 
to work with an HR attorney  to ensure  that all 
HR  practices  are  consistent  with  state  laws.  
That’s my update. 
 
CHAIRMAN  GROUT:    Any  questions  on  these 
action  item  goals  for  Laura?    Okay,  ACCSP, 
Mike. 
 
MR. MIKE CAHALL:    I’m all excited.    I’m making 
my  debut  before  the  entire  commission.    The 
FY17 Action Plan  for ACCSP  is essentially  taken 
from,  those  of  you  who  are members  of  the 
ACCSP Coordinating Council.   This  is essentially 
the plan that you just approved a few hours ago 
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as part of the funding requests for ACCSP, and it 
is based on the ACCSP Strategic Plan. 
 
As you may recall from our Transition Plan, we 
will  be  folding  the  Strategic  Plans  together.  
ACCSPs happen to renew at the same times that 
the ASMFCs  does,  and  it  is  at  that  point we’ll 
merge  them  together.    This  is  a  little  bit 
different  in  the  sense  that  it was  created  in  a 
little bit of a different way, and I’m not going to 
go  through  every  single one,  since  to many of 
you this will be new. 
 
Goal 8.1  is essentially  to pull  together  the best 
available  data  that we  can.   We’ll  continue  to 
maintain our data warehouse feeds and work to 
populate  the  newer  modules  in  our  data 
warehouse.   We also have  just deployed a new 
query  interface,  and  we’re  going  to  be 
monitoring  that  to make  sure  that  it  provides 
services that we expect it to, and to continue to 
make adjustments to  it, as needed, based on a 
feedback that we get from our end users. 
 
We’ll keep working with our partners.  In 8.2 we 
will work with our partners to improve the data 
collection  programs,  either  ones  that  are 
managed  by  ACCSP  or  potentially  to  provide 
technical assistance to folks who are working on 
their  own  systems.    We’ll  be  working  on 
upgrades to SAFIS as I articulated to the council 
a little while ago. 
 
We’ll  continue  to manage  the  APAIS  and  the 
other  data  related  tools.   We  built  a  suite  of 
tools to help support APAIS as part of the work 
that  we’ve  been  doing.    We’re  going  to  be 
working  on  the  SAFIS  redevelopment  process, 
and  many  of  those  of  you  who  are  fisheries 
managers,  your  staff  people  will  be  directly 
working with us. 
 
The  lobster  system  that  we  built  a  couple  of 
years ago  for  the Lobster Technical Committee 
will continue to be operated.  We are gradually 
enhancing that as we get lessons learned about 
how  to  best  utilize  it.    Every  year  we  get 

together  and  talk  about  how  did  it work well 
and what does it need, and where didn’t things 
work as well as they could? 
 
That system will continue to be managed.  We’ll 
keep  working  on  the  tablet,  and  now  soon  I 
hope,  phone‐based  systems  of  SAFIS.    We’ve 
had  a  lot of  demand  for  folks  to build phone‐
based  applications.    The  tricky  bit  is  we’re 
asking for a  lot of data, and so we have to find 
some way to stuff all that into a phone.  In 8.3, 
we’re  going  to  continue  to  work  to  look  for 
additional funds.  ACCSP has the opportunity to 
pursue funding through the FIS and other ways.  
We’ll continue to track the performance of our 
funded  projects,  and  we’ll  be  making  some 
adjustments to the funding decision process. 
 
For those of you who aren’t familiar, ACCSP has 
an  independent  process  that  determines  the 
allocation  of  the  funds  that  were  given  to  it 
through both ACFCMA and through the FIN line 
at  the  NMFS  budget,  and  we’ll  continue  to 
make  revisions  on  our  processes  as  needed; 
based  on  input  that  we  get  from  our 
constituents. 
 
We’ll continue to maintain executive leadership 
and  collaborative  involvement  with  our 
partners  through  our  various  committees, 
which means  that  we’ll  continue  to  have  our 
Coordinating  Council  meet  at  the  regular 
commission meeting weeks.  This will help keep 
folks  informed, and keep folks plugged  into the 
processes that we’re working on. 
 
Our  technical and policy  level committees, and 
there  are  several,  will  continue  to  meet 
regularly and, in fact, will probably be a little bit 
busier next year, because we’re looking at some 
adjustments  to our standards as well as a new 
systems  development.    Then  8.5 monitor  and 
improve the usefulness of our products.   
 
We do have metrics that we manage.   We  look 
at  how  well  our  systems  perform,  how many 
times they are being used, where we’re cited in 
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publications  and  those  kinds of  things,  so  that 
we  can  tell whether  our  data  are  being  used, 
and  of  course, we  request  feedback  from  our 
end  users  all  the  time.    Our  systems  actually 
have  methods  to  provide  comments  or 
questions directly to us. 
 
We’ll  continue  to work  hard  to maintain  clear 
lines of communications between staff and our 
constituents, and we’ll also make  sure  that we 
have  clear  feedback  loops  in  place;  so  that 
we’re  aware  of  issues  as  they  happen,  or 
problems  and  conundrums  that  folks  run  into, 
especially  as  the  role  of  ACCSP  continues  to 
expand. 
 
In 8.6 we’ll work with our program partners  to 
provide materials and outreach to help them in 
looking out for funding.   Our processes that we 
already have for outreach, so many of you have 
been receiving our annual reports, our fisheries 
files,  and  our  various  different  publications.  
Those are going to continue. 
 
We  are  going  to  be  looking  towards merging 
some  of  those  in  with  existing  commission 
documents.   Most  likely,  the annual report will 
be folded into the commission’s report and that 
kind of thing.   But those certainly will continue 
to  be  published.    We’ll  also  participate  in 
fisheries‐related  events  where  they’re 
appropriate,  and  send  our  staff  or  others  to 
them to help represent the program. 
 
We’ll also work – we, a lot of times, have found 
that sometimes the best plan is to just show up, 
so  we  keep  track  of  who  is  doing  what  and 
where we might be able to at  least  listen  in on 
processes,  so  sometimes, we may  just  go  to  a 
conference  or  sit  by  the  side  and  listen  or 
participate, so we continue  to keep  track of all 
that stuff.  We, also in 8.7, directly participate in 
the  nationwide  systems  that  are  part  of 
Magnuson‐Stevens.    Those  right  now  are  FIS 
and  MRIP  primarily.    I  sit  on  one  of  the 
governing boards of FIS, and also MRIP.   We’re 
going  to be  transitioning  that MRIP work most 

likely  to Geoff.   Then we’ll continue  to provide 
data  for  the  Atlantic  coast  to  the  fisheries 
information  system,  and  also,  therefore,  to 
fisheries of  the U.S. annually, as we have been 
in prior years.  That covers us. 
 
CHAIRMAN GROUT:  Any questions for Mike on 
the goals of ACCSP and the action plan?  Seeing 
none;  we  have  a  motion  from  the 
Administrative  Oversight  Committee  to 
approve the 2017 Action Plan as presented.  It 
doesn’t need a second, but I would like to add 
one  little  phrase  to  it;  as  amended  today, 
because of the amendment we did.   
 
Is  there  any  objection  to  that  friendly 
amendment  being  added  on  to  the  motion?  
Seeing  none;  is  there  any  objection  to 
approving the motion as amended?  Seeing no 
objection,  the  motion  passes  unanimously.  
Thank  you  very  much,  staff  for  putting  this 
together.  I appreciate that.  
 

ADJOURNMENT 

CHAIRMAN GROUT:  Is there any other business 
to  come  before  the  Business  Session  today?  
Seeing none; I see this meeting adjourned. 
 
(Whereupon the meeting adjourned at 2:28 

o’clock p.m. on October 26, 2016.) 
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Preface 
 

In 2004, National Oceanic and Atmospheric Administration’s National Marine Fisheries Service 
(NMFS) requested that the National Research Council (NRC; now referred to as the National 
Academies of Sciences, Engineering, and Medicine, or “the National Academies”), review data 
collection for marine recreational fisheries in the United States, and specifically the Marine 
Recreational Fisheries Statistical Survey (MRFSS). The NRC formed a committee comprising 
ten experts in fishery science and statistics, which released its report, Review of Recreational 
Fisheries Survey Methods, in 2006. Together, the recommendations of the 2006 report called for 
a considerable redesign of the entire survey program to update survey methods in ways that 
would reduce bias, increase efficiencies, and allow for greater stakeholder trust and better 
relations with the recreational angling community.  

Since 2007, in response to the NRC report, NMFS has been working to improve the survey 
program, primarily by transitioning from the MRFSS to the redesigned Marine Recreational 
Information Program (MRIP). A decade after the release of NRC’s 2006 report, NMFS 
approached the National Academies requesting a second study to evaluate on how well and to 
what extent they have addressed NRC’s recommendations. The current report is a result of this 
latest effort.  

The need for this evaluation is clear. Provisions in the 2006 reauthorization of the Magnuson-
Stevens Fisheries Conservation and Management Act (MSFCMA) greatly increased the demand 
for high-quality and timely data that can be used for assessment and management of marine fish 
stocks. However, because of the shortcomings of MRFSS, NMFS faced a lack of confidence in 
providing the quality data needed for managing recreational fisheries. Having an independent 
and objective review of the progress made since starting the implementation of MRIP should 
address many of the previous concerns and help reassure anglers and stakeholders. 

Producing this report was a difficult challenge because of the complexity and multidisciplinary 
nature of the issues involved. The committee sent numerous questions to NMFS over the period 
of its study and NMFS was always responsive to the requests. In particular, we thank MRIP staff 
for their patience and openness in addressing questions about the program, and Dr. Ned Cyr, 
director of the Office of Science and Technology, for setting the stage for this review. 

The committee is also grateful to the many individuals who played a role in the completion of 
this study. The committee met four times and would like to extend its gratitude to all of the 
individuals from regional councils, state fisheries agencies, recreational and commercial fisheries 
organizations, environmental conservation organizations, and others who appeared before the 
full committee or otherwise provided background information and discussed pertinent issues. 

Finally, the committee sincerely thanks the National Academies’ staff for their valuable support 
and extra efforts to facilitate the rapid completion of the report without compromising quality: 
Stacee Karras (Study Director), David Policansky (Scholar), Michael Cohen (Senior Program 
Officer), Payton Kulina (Senior Program Assistant), and Allie Phillips (Program Assistant). 

 
Cynthia Jones and Luiz Barbieri, Committee Co-Chairs 
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Summary 
 
The National Marine Fisheries Service (NMFS) of the National Oceanic and Atmospheric 
Administration (NOAA) is responsible for collecting information on marine recreational angling. 
It does so principally through the Marine Recreational Information Program (MRIP), a survey 
program that consists of an in-person survey at fishing access sites and a mail survey, in addition 
to other complementary or alternative surveys. Data collected from anglers through MRIP supply 
fisheries managers with essential information for assessing fish stocks. In 2006, the National 
Research Council (NRC; now referred to as the National Academies of Sciences, Engineering, 
and Medicine, or “the National Academies”) provided an evaluation of MRIP’s predecessor, the 
Marine Recreational Fisheries Statistics Survey (MRFSS). That review, Review of Recreational 
Fisheries Survey Methods, presented conclusions and recommendations in six categories: 
sampling issues; statistical estimation issues; human dimensions; program management and 
support; communication and outreach; and general recommendations. 

After spending nearly a decade addressing the recommendations, NMFS requested another 
evaluation of its modified survey program (MRIP). This report, the result of that evaluation, 
serves as a 10-year progress report (Box S.1). The committee met on four occasions, in 
Washington, D.C.; Charleston, South Carolina; New Orleans, Louisiana; and Irvine, California. 
At each meeting, the committee heard from state and federal employees as well as regional 
stakeholders. The committee also received written input from stakeholders during the study 
process. The resulting report recognizes the impressive progress that NMFS has made, including 
major improvements in the statistical soundness of its survey designs. It also highlights some 
remaining challenges, and provides recommendations for addressing them. This report 
principally focuses on the Fishing Effort Survey (FES) and the Access Point Angler Intercept 
Survey (APAIS) that form the backbone of MRIP, but recognizes the role that other survey 
programs play in MRIP and discusses them as they relate to coordination, certification, 
continuity, and other important aspects of MRIP. 

 

Fisheries Surveys and Management 

Recreational fishing is a favorite pastime in the United States. Recreational anglers throughout 
the nation fish from beaches and piers, as well from private, rental, or charter boats. Although 
recreational anglers each may take only a small number of fish, collectively, they can have a 
significant impact on the overall abundance of a stock. In some fisheries, the recreational catch 
exceeds the commercial catch.  

Several attributes of recreational fisheries make them difficult to assess. Recreational fisheries 
include a large number of participants using many fishing modes at or from many diverse access 
points. Some recreational anglers travel great distances to fish, while others fish from their 
private property. Some anglers fish often, while others seldom fish. These characteristics make 
recreational anglers difficult to characterize and monitor. To complicate matters further, 
recreational anglers release some of their catch, and because discard mortality is difficult to 
assess, the overall impact on fish stocks also is hard to assess. 
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BOX S.1 
Statement of Task 

An ad hoc NRC committee will assess progress in updating marine recreational fisheries data collection 
through the Marine Recreational Information Program (MRIP) referencing the recommendations in the 
2006 NRC report Review of Recreational Fisheries Survey Methods. Based on this assessment, the 
committee will identify potential areas for improvements or changes of direction that would substantially 
increase data quality for fisheries management, taking into consideration potential loss of information 
from disruption of the time series. The committee’s report will: 

1. Describe the approach and effectiveness of steps taken by NMFS to improve the quality and 
accuracy of marine recreational fisheries catch, effort, and participation statistics (in response to 
NRC 2006), including, but not limited to:  

a. Establishing registries of anglers and for-hire vessels and using the registries 
appropriately as sample frames for recreational catch and effort surveys; 

b. Improving the effectiveness and appropriateness of sampling and estimation procedures, 
applicability to various kinds of management decisions, and usefulness for social and 
economic analyses; and 

c. Providing for ongoing technical evaluation and modification, as needed to meet emerging 
management needs and changes in communication technologies (e.g. smart phone apps, 
internet-based social networking). 

2. Assess the strength of the scientific process, including the engagement of external scientific and 
technical expertise, used by NMFS in developing, testing, reviewing, and certifying new 
sampling and estimation procedures.  

3. Evaluate the communication of information on survey method development, survey method 
descriptions, and survey results to stakeholders and application of stakeholder input in the design 
and implementation of new sampling and estimation procedures. Stakeholders include at least 
three distinct sub-groups (with some overlap among them):  

a. Data collection partners, such as the Atlantic Coast Cooperative Statistics Program 
(ACCSP) and the Fishery Information Networks (FINs);  

b. Data customers (parties that use NMFS data for stock assessments, management actions, 
social and economic studies);  

c. Entities affected by the estimates (anglers and recreational fishing businesses, 
commercial fisheries, non-consumptive users, etc.);  

4. Determine if the degree of coordination among federal, state, and territorial survey programs is 
sufficient to provide a clear, national perspective on marine recreational fisheries; and  

5. Evaluate plans for maintaining continuity of data series to minimize disruption of management 
programs and stock assessments. This will include evaluation of the strategy for moving from the 
phone based survey to a mail and web-based survey as a means to estimate fishing effort. 
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Marine Recreational Fisheries Statistics Survey 

In 1979, NMFS established MRFSS as a national program for gathering standardized and 
comparable data on marine recreational fisheries in the United States. MRFSS primarily 
consisted of two independent but complementary surveys, a coastal household telephone survey 
using random-digit-dialing to sample potential anglers, and an in-person intercept survey that 
sampled anglers where they completed their fishing trips.  

Data collected from telephone surveys were used to produce estimates of effort (i.e., number of 
angler trips taken), and data collected from intercept surveys were used to establish estimates of 
catch per unit effort (CPUE). Estimates of total catch are derived using the product of effort and 
CPUE. Catch estimates are crucial for stock assessment and management (i.e., avoiding 
overfishing or to rebuild overfished stocks).   

In addition to the telephone and intercept surveys, the MRFSS program allowed for alternative or 
supplemental region-, state-, species-, or sector-specific surveys. Alaska has never been part of 
the MRFSS program, and Texas has not been since 1985; both conduct their own surveys.  

Since MRFSS was established, the context for conducting marine recreational fishing surveys 
has changed.  Demand for active management on more narrow temporal and spatial scales has 
increased and the mix of recreational and commercial fishing has changed for some species and 
regions. By the early 2000s, many anglers, managers, and fishery scientists were concerned that 
the use of data produced by MRFSS in management exceeded the original design and purposes 
of MRFSS. Specifically, there were concerns that the precision, robustness, and timeliness of 
data were misaligned with management needs. Social and technological changes were also 
impacting the surveys’ effectiveness and efficiency.  

The conclusions and recommendations from the 2006 NRC report called for a considerable 
redesign of the survey program to reduce bias, increase efficiencies, and allow for greater 
stakeholder relations. However, the 2006 report also acknowledged the considerable complexity 
and challenges associated with such changes and supported making additional resources 
available for this purpose. In 2007, Congress called for implementation of the recommendations 
in the report to the extent feasible.  

 

Marine Recreational Information Program 

Since 2007, NMFS has been working to improve the survey program by transitioning from the 
MRFSS program to MRIP. Like MRFSS, MRIP is composed predominantly of an intercept 
survey (Access Point Angler Intercept Survey; APAIS) to gauge catch per unit effort and a 
separate off-site Fishing Effort Survey (FES) to determine effort. However, both surveys have 
undergone significant changes in terms of methodologies and statistical analyses. For example, 
the off-site FES has been transitioning from the telephone survey to a mail-based survey that 
employs address-based sampling. 

MRIP also funds a variety of region-, state-, species-, and sector-specific surveys that either 
supplement or serve as alternatives to the APAIS and FES (see Figure S.1). NMFS has had to 
consider how to continue providing flexibility for these other surveys, which are tailored for 
specific circumstances, while retaining sufficient data consistency to maintain a national 
perspective. 
 



Copyright © National Academy of Sciences. All rights reserved.

Review of the Marine Recreational Information Program 

4 Review of the Marine Recreational Information Program (MRIP) 
 

PREPUBLICATION COPY 

 
FIGURE S.1 A visualization of where various recreational fisheries surveys are implemented within the 
United States. Most are at least in part supported by the MRIP program. The Texas Parks and Wildlife 
Department survey and both surveys conducted in Alaska, however, are not supported by MRIP funds. 
Represented in the individual circles (from left to right) are Alaska, Guam and Samoa, Hawaii, Puerto 
Rico, and the United States Virgin Islands. Source: NMFS, 2014a. 
 

 
Fishing Effort Survey 

Sample Design and Data Collection 
Fishing effort has historically been estimated with data collected from the telephone survey. The 
2006 report cited a growing number of issues affecting the bias and precision of estimates. These 
included potentially low data quality because of undercoverage bias from increasingly fewer 
households having landline phones, in addition to already low responses rates, which were 
projected to further decrease over time. That report suggested a national angler registry as a 
possible solution, as it could serve as a list to sample from (also referred to as a sample frame). 

The 2007 reauthorization of the Magnuson-Stevens Fishery Conservation and Management Act 
required NMFS to create the National Saltwater Anglers Registry (NSAR). The statute and 
regulations provide an exemption for states with saltwater license registries. State license frames 
could serve to meet federal requirements. Pilot studies conducted by NMFS indicated that the 
NSAR is not an ideal sample frame though, because most states have exemptions in their license 
requirements, and hence, coverage is not uniform. Instead, NMFS developed an innovative mail 
survey that uses address-based sampling enhanced by the NSAR to improve effectiveness and 
appropriateness of fishing effort estimation. A pilot test with this frame resulted in impressive 
improvements over the telephone survey used in MRFSS, and the committee commends 
NMFS’s innovative use of the registry. This important shift from a phone survey to a mail survey 
also addresses societal trends such as the increasing reliance on cell phone and declining use of 
landlines. The enhanced sampling frame enabled a direct link to coastal households through 
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geolocation information. Additionally, this new approach provides another level of stratification 
for sampling associated with license status (Yes vs. No / Unknown). The methodologies 
associated with the current FES, including the address-based sampling mail survey design, are 
major improvements from the original Coastal Household Telephone Survey. 

 
Survey material 
The mail survey includes a relatively short, questionnaire, a cover letter, frequently asked 
questions, a prepaid return envelope, and a small cash incentive. The questionnaire contains 10 
household-wide questions regarding whether anyone in the household has been fresh- or 
saltwater fishing in the past 12 months and other household details. Six questions regarding 
demographics, whether they saltwater fished from shore or boat, and the number of days fished 
by location in the designated preceding two-month period are asked of at most five individuals 
within the household. Adding a question on the use of public versus private access points may 
help discern whether fishing behavior at private sites varies from those at public sites. 

Recommendation: The MRIP should add a question on the Fishing Effort Survey 
questionnaire to ask whether the anglers have used a private site or public-access site.  

The two-month recall period was set for consistency with the periods covered by intercept 
survey. Several factors, however, determine the anglers’ ability to recall the number of fishing 
trips and the number and types of fish caught.  

Recommendation: NMFS should evaluate prospective data collection methodologies to 
reduce concerns regarding angler recall. For example, one possibility could be to ask 
people in advance to document fishing trips planned over the next two months. 

 

Data Quality 
Changes in fishing effort trends may suggest problems with nonresponse bias or quality of the 
responses, or could indicate actual change over time. However, without additional data, 
explanations can only be speculative.  

Recommendation: As recommended in the 2006 report, NMFS is encouraged to continue 
research on survey panels, where a portion of the sampled households is retained for one or 
more interviews, for the Fishing Effort Survey alone or for an effort-catch combined study. 
The purpose of the survey panel would be to assess trends and any anomalies in those 
trends, to assess any improvements in data collection efficiency through increased 
participation, and possibly to lower measurement error associated with, for example, trip 
recall with a more engaged sample of anglers.  

Web questionnaires and mobile phone applications may be a viable option to increase production 
of fishing effort estimates with data that are evaluated in real-time.  

Recommendation: As recommended in the 2006 report, electronic data collection should be 
evaluated further as an option for the Fishing Effort Survey, including smartphone apps, 
electronic diaries for prospective data collection, and a web option for all or just panel 
members.  
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Missing responses also lower the quality of the fishing effort estimates. Missing items from an 
otherwise complete questionnaire can be addressed with imputation, where the missing value is 
replaced with a valid response using a defined model. Also, as an enhancement to the standard 
FES design, NMFS could evaluate a nonresponse follow-up, where a random subsample of 
nonresponding households are re-contacted using, for example, an additional incentive to 
improve response and to evaluate nonresponse bias. 

Recommendation: NMFS should consider conducting targeted annual nonresponse studies 
as a standard component of MRIP. The purpose of these studies would be to continually 
monitor correlates of nonresponse and nonresponse bias in an effort to control its 
damaging effects on data quality.  

 
Weighting and Estimation 
The FES weighting methodology includes key components to reduce sampling and nonsampling 
errors in the estimates. NMFS could additionally evaluate a separate unknown-eligibility weight 
adjustment for nonresponding households.  Further, collaboration with other federal agencies to 
obtain estimates of anglers to enhance the poststratification methods can improve data quality. 

Precision for estimated fishing effort in the FES is calculated with methods that only account for 
a portion of the adjustment applied to the analysis weights. Thus, the sampling variance for the 
estimates may be too small. 

Recommendation: Other variance estimation methods should be evaluated for fishing 
effort estimates to account for weight adjustments, especially those associated with 
nonresponse. These include replication methods and the so-called reverse approach.  

 

Access Point Angler Intercept Survey 

The second component of MRIP is the APAIS. Although MRFSS also relied on an intercept 
survey, it lacked a proper statistical foundation. The APAIS is also an on-site survey, but it takes 
into account the probabilistic aspects of the intercepts such that the on-site surveys now have a 
solid statistical basis. 

 
Data Collection 
The two main data collection tasks of the APAIS are counts of completed angler fishing trips and 
angler-intercept interviews. The angler interviews are obtained by intercepting marine 
recreational anglers at shore or boat access points after they’ve been fishing. Interviewers obtain 
information about the completed trip, including fishing locations, the species and number of fish 
caught, the gear used, and the length of the trip. Interviewers have the opportunity to observe, 
weigh, and measure the length of the catch, also confirming species identification. Sampling in 
the party (or head) boat mode may include having observers on the boats. The interviewers 
obtain some demographic data about the anglers and record the number of fish that were released 
and not landed. Interviewers are instructed to count all anglers completing their trips, even those 
that are not interviewed.   
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The APAIS sampling frame and site registry are major improvements from MRFSS. Each 
interviewer’s assignment now consists of a fixed time interval at a particular site, with the 
frequency of sampling that time and place being dependent on the historical number of trips, 
such that the busiest sites and times are sampled with the greatest frequency. Interviewers 
attempt to obtain the largest possible number of completed interviews for a given assignment. In 
a major improvement over MRFSS, MRIP interviewers are strictly scheduled, all time periods of 
the day are eligible to be sampled including nights, and there are no caps on the number of 
interviews that samplers should take. Interviewers are no longer allowed discretion of which sites 
to sample. Additionally, field staff visit sites and update the site registry periodically to ensure 
that the registry is current and covers all public sites. 

Some data are missed, because some anglers refuse to be interviewed or refuse to answer 
particular questions, or because of language barriers. Anglers might also be missed if there are 
too many at the access point at the same time for all to be interviewed. Collecting as much 
information as possible about these non-responding anglers may help explain refusals and 
address concerns that such parties have a different CPUE than the responding anglers. As was 
noted in the 2006 report, because private access sites generally can’t be sampled, the use of 
CPUE from public access sites for the calculation of total catch rests on the strong assumption 
that private access CPUE and target species does not differ from public access. As noted above, 
NMFS could add a question to the FES to ascertain public or private access.  

 
Survey Material 
Each interview is conducted with a scripted questionnaire that records catch, release, and trip 
information. The responses are mostly recorded on paper then subsequently coded and entered 
into a database to be quality controlled for out of range answers. The committee sees value in 
moving to electronic recording of these data which will improve acquisition time for managers 
and permit immediate quality control of input. Some anglers are also eager to input their data to 
MRIP regardless of whether they are intercepted. While this is admirable, such non-probabilistic 
sampling can be highly unrepresentative of the general angling public and hence statistically 
problematic. MRIP and their consultants have investigated approaches that might help resolve 
the considerable statistical difficulties in using such data, and the committee encourages this 
endeavor into the future. 

Because on-site interviews are conducted in person, there is opportunity to clarify the questions 
asked of anglers. Moreover, the interviewer observes the catch and the number of trips so there is 
no problem with recall bias as there is in the FES. However, this also means that the interviewer 
is the public face of MRIP. With oversight by NMFS, interviewer training is largely done by 
state partners, and along the Atlantic coast, by the Atlantic Coastal Cooperative Statistics 
Program. State agency personnel now conduct interviews, thus enhancing confidence in this 
component of the survey. Still, good interview training is critical.  

 
Data Quality 

The statistical soundness of the intercept survey has been considerably strengthened since the 
2006 review due to the previously discussed improvements to data collection methods. The 
APAIS also provides valuable information on the number of anglers that are intercepted who 
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reside in non-coastal households. These data are used to scale up the effort estimates from the 
FES. Still, challenges remain, including difficulty in estimating the number, species, and fates of 
fish released rather than landed, and the difficulty of dealing with private access sites, which 
cannot be sampled and so have to be estimated. Generally, the statistical validity of the survey 
can be further strengthened through additional analyses, obtaining some small amount of 
additional information in the interviews, and improving methods of estimating and validation of 
the numbers, species, and fates of fish discarded by anglers. 

 
Weighting and Estimation 
With the new APAIS design, the inclusion probabilities corresponding to angler trips can be 
easily computed. The weights used in the estimation procedures are obtained as the inverse of the 
inclusion probabilities. The resulting point and variance estimators are, to a good approximation, 
design-unbiased.  

 

Framework for Continued Scientific Evaluation, Review, and Certification 

In addition to providing specific recommendations for improving the effort and intercept 
surveys, the 2006 report identified the need for an improved framework for continual scientific 
evaluation, review, and certification of the methods, protocols, and procedures used for data 
collection. NMFS has made substantial progress toward such a framework. As MRIP’s focus 
evolves from developing and testing survey improvements to increasingly putting new methods 
to practice in the field, the timeliness of the survey review and certification process could benefit 
from additional attention.  

 

Capacity and Scientific Evaluation 

The 2006 report recommended that a survey office devoted to the management and 
implementation of marine recreational surveys be developed. Since 2006, the number of MRIP 
staff has increased from six to 12 full-time staff. The program has also invested in formal 
training of existing staff, including providing opportunities to earn advanced degrees or take 
courses in topics such as survey methodology. MRIP’s staff expansion appears to have greatly 
increased its ability to expand technical support and achieve better regional coordination. 

MRIP has benefited greatly from the independent research group of statisticians and survey 
methodologists who not only assess the general adequacy of MRIP but also provide technical 
advice to regional and state programs.  If NMFS is able to expand the existing capacity in this 
pool of consultants both in number and in expertise (e.g., experts in cognitive issues, including 
angler recall), duplication of effort would be reduced and the provision of technical and scientific 
support would be facilitated. In addition, the MRIP certification process would be streamlined. 
Any such group would further benefit from being periodically refreshed to include new 
researchers with a variety of interests and expertise. 

MRIP has either organized or been involved in the organization of several workshops or 
symposia, which have been attended by highly trained statisticians and fishery scientists. These 
meetings have facilitated review and discussion of MRIP issues by a broad range of experts, 
promoting an exchange of ideas, and giving MRIP technical staff, as well as regional and state 
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partners, an opportunity to explore a variety of recreational fisheries issues under different 
scenarios. The Committee commends MRIP for this outreach. 

 

Pilot Projects 

In 2008, MRIP established a pilot studies program for developing, testing, reviewing, and 
eventually certifying new sampling and estimation procedures to be applied under the MRIP 
umbrella, mostly in collaboration with state and regional partners. The MRIP pilot studies 
program is implemented in three concurrent phases: (1) evaluation of current methods, (2) 
innovation to identify and test new methods, and (3) implementation of proven methodologies. 
The MRIP Operations Team solicits and reviews research proposals and provides 
recommendations for funding. The program constitutes an appropriate and effective mechanism 
for providing highly specialized technical and scientific support toward the development, review, 
and certification of surveys. 

 

Use of New Technology 

Traditionally, recreational fishing survey responses have been recorded using paper and pencil 
survey forms. However, recently there has been a great deal of interest in the recreational fishing 
community in identifying scientifically sound, statistically robust methods for using electronic 
reporting (e.g., using smartphones and tablets). These new technologies could potentially 
improve the timeliness and accuracy of data and reduce costs and paperwork burdens. 

Electronic data-collection could be integrated into the MRIP program in four separate and 
distinct ways:  

1. Using electronic log-books for the for-hire sector; 
2. Enabling interviewers to capture and submit data electronically; 
3. Allowing anglers to self-report data electronically; and 
4. Using electronic monitoring to validate self-reported data 

Evaluation and testing of new technologies for MRIP fisheries data collection is being 
accomplished through several MRIP-funded pilot studies, often structured according to Regional 
MRIP Implementation Plans. Despite these efforts, portions of the private angler and for-hire 
sectors feel that implementation of electronic reporting is not occurring fast enough.  

Recommendation: MRIP should develop a strategy to better articulate the complexities, 
costs, and timelines needed for implementation of new and emerging technologies in 
recreational fisheries data collection and monitoring. This communication strategy should 
focus not only on regional partners but also address questions and concerns expressed by 
private anglers and for-hire operators. It should involve both the MRIP communications 
team and the NMFS Office of Communications. 

 

MRIP Certification Process 

By developing a certification process, MRIP made substantial progress toward implementing key 
relevant recommendations of the 2006 NRC report. MRIP has invested in the development of a 
well-structured process for continued scientific evaluation, review, and certification of the 
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recreational fisheries surveys. This certification process provides a framework for maintaining a 
national perspective for recreational fisheries data collection and for evaluating whether the 
regional and state efforts meet the basic MRIP requirements for stock assessment and 
management. Further, it affords a mechanism for providing highly-specialized technical and 
scientific support for the development, review, and certification of regional- or state-specific 
surveys and enhances MRIP’s ability to address regional and state needs for stock assessment 
and fisheries management. Although MRIP’s partners indicate they are appreciative of this 
increased capability and support, some are also concerned about the timeliness of the review and 
certification process and the uncertainties associated with additional funding needs for 
implementation of survey improvements required for MRIP certification. 

 

Degree of Coordination 

The multi-jurisdictional nature of marine fisheries management, which in most regions of the 
country involves not just regional fisheries management councils but multiple states and 
institutions, presents significant coordination challenges to data collection, data management, 
stock assessment, and ultimately fisheries management. To collect recreational fisheries data that 
meet required standards for assessment and management in this complex, multi-jurisdictional 
system, MRIP surveys are conducted in cooperation with a variety of regional and state agencies 
as well as other institutional partners. Also, U.S. marine recreational fisheries show wide-ranging 
regional differences, and in many cases differences among various fisheries within each region. 
These differences can be attributed to a number of factors, including: the amount and shape of 
the coastline and other ocean features, species composition and diversity, and socioeconomic and 
demographic factors. Accommodating these regional differences requires MRIP to adopt an 
implementation approach that incorporates the flexibility required to address unique regional and 
state needs while at the same time maintaining the standardization, and national-level cohesion 
recommended by the NRC report. 

Despite the lingering public perception of a centralized, top-down implementation approach 
MRIP has been responsive to regional and state needs. Progress has been achieved in expanding 
and strengthening coordination and the provision of financial, logistical, and technical support to 
state partners, in part through regional Interstate Marine Fisheries Commissions and their 
associated Fisheries Information Networks and the Atlantic Coast Cooperative Statistics 
Program. As a result, the program has evolved to become a compilation of regionally based data 
collection programs and is better prepared to address data needs at regional and state levels.  

Challenges remain. Some state needs—e.g., development of catch and effort estimates at small 
spatial scales for assessment or management of state-managed species, or in season monitoring 
of compliance with Annual Catch Limits—have been difficult to address. This is particularly true 
when they require a disproportionate increase in sampling effort and become cost-prohibitive, or 
are so specialized that they become difficult to integrate into the standard MRIP. The Pacific 
coast states (Washington, Oregon, and California) are currently working with MRIP to certify 
their surveys, and continued coordination, technical support, and integration of Pacific coast state 
surveys into the MRIP framework are warranted. Furthermore, flat or reduced funding has made 
implementation of recommended survey improvements difficult. If this problem persists, 
advances in the states’ sampling programs through the MRIP certification process potentially 
will be at risk. 
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At a regional level, increased coordination with the fishery management councils and their 
scientific and statistical committees (SSC’s) would provide increased opportunities for 
identifying and addressing data needs for stock assessment and management. Closer coordination 
with the SSC’s would provide MRIP with an additional avenue for communicating with the 
councils. 

It is also worth noting that the timeliness of MRIP support is also dependent on capacity and 
funding. 

 

Communications 

Overall, MRIP has made significant advances in improving its communications and outreach 
strategy since the NRC’s 2006 report. Perhaps its strongest advances have been with its website 
and its communications with some of its data-collection partners, such as the regional Interstate 
Marine Fishery Commissions and state fishery agencies. Its communications with some other 
groups, most notably anglers, but also some stock-assessment and management groups, have 
been less successful.  

MRIP’s purpose is to estimate catch in recreational fisheries. Since fisheries management is a 
complex, multistage process involving many agencies and stakeholders, MRIP should not be 
held responsible for explaining all facets of fisheries management. 

Recommendation: NMFS should develop and lead an integrated communications strategy 
involving state and federal partners to explain and seek support for the management of the 
nation’s fisheries within which the role of MRIP is clearly defined. The MRIP 
communication plan should be an element—albeit for species in which removals are 
dominated by recreational fisheries, an essential component—of such a broader, integrated 
overall communication plan. 

MRIP’s communication efforts are guided by their Communication and Education Team and 
three NMFS staff (two full-time equivalents), who are tasked with the development, 
implementation, and coordination of MRIP’s communications strategy nationwide. The success 
of MRIP depends on clear, accurate, and timely communications and on engaging all the various 
stakeholder groups, including anglers. Therefore, MRIP would benefit from additional staff 
resources in this area.  

 

Strategic Communications Plan 

Three aspects of the 2016 MRIP Strategic Communications Plan were particularly striking to the 
committee. First, according to the plan, NMFS views MRIP as a combination of state, regional, 
and federal efforts rather than a monolithic federal program. This is appropriate and reflects the 
reality that MRIP has multiple partners who play key data collection roles. However, this also 
requires a level of coordination among partners that has not been fully demonstrated. 

Second, there is a lack of a needs assessment to help identify and prioritize the current 
communications challenges. While elements of a needs analysis are evident in other NMFS 
documents, an integrated, comprehensive needs analysis should be in the plan. Third, the plan 
lacks an implementation component, which will be essential given the challenge of reaching 
multiple partners and audiences. Some additional details are provided in the annual 
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implementation plan updates on the MRIP website. However, it appears that a detailed 
implementation plan remains to be developed.  

 

Audiences 

This review considered three potential audiences: data-collection partners, data users, and 
stakeholders impacted by data, primarily anglers. MRIP has made significant progress in 
expanding and strengthening the communication and coordination with regional and state data 
collection partners, especially from a logistical and survey implementation point of view. 

Data users include stock assessment analysts, Council SSCs and Advisory Panels, and Council 
and NMFS Regional Office staff who use MRIP data to implement catch limits. Assessment 
analysts broadly recognize the improvements in MRIP and have found MRIP staff to be 
responsive to their requests for data, but would benefit from additional coordination. 
Engagement of the SSCs by the MRIP appears to be in the early stages and needs more 
emphasis. Communication to groups with responsibilities similar to the SSCs within the 
Interstate Marine Fishery Commissions and states can also be improved. 

A major challenge confronting MRIP is the use of recreational data in the management arena—
specifically in implementing catch limits. Tension develops, because a survey designed for one 
purpose is being used for another purpose, requiring that some inferences be made. This issue 
was also highlighted in the 2006 report on MRFSS. Moreover, uncertainties associated with 
catch estimates become critically important and may impact the timing of fishery closures. The 
committee also heard frustration from regional managers over the lack of timeliness of MRIP 
estimates for implementing catch limits—particularly when fisheries have short seasons or bursts 
of activity (i.e., pulses), as many recreational fisheries do. These issues can be complex and 
reinforce the need for an integrated communications strategy to alleviate concerns. In general, 
evidence presented to the committee indicated that MRIP could be more proactive in 
communicating with managers and data-users. 

MRIP has generally deferred communications with the anglers to the states and regions. 
Regional RecFIN programs and state fish and wildlife agencies conduct the majority of the 
outreach and education efforts apparently without much structured and deliberate guidance from 
MRIP.  
A major issue for the anglers the committee heard from is the credibility of the MRIP survey 
data and the data-gathering process. There are many possible reasons for their impressions, some 
of which can be addressed by explaining basic survey principles. Communication shortcomings 
have exacerbated anglers’ concerns about MRIP’s value in ensuring sustainable management of 
recreational fish stocks. The success of the MRIP program depends on gaining the confidence of 
these stakeholders.  

Recommendation: MRIP should take a more active role in communicating with anglers, 
whether through its partners or through its own efforts. The committee recognizes that 
MRIP defers to the states and regions in communications with anglers. Further, the 
committee recognizes that an approach coordinated with the states may be most successful 
in building trust and aligning the understanding of these stakeholders with the reality of 
how MRIP is deployed. However, MRIP should play a leading role in providing the vision 
and implementation strategies that partners can follow. 
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For-hire captains are more likely than individual anglers to engage with MRIP and become full 
partners. Currently, MRIP has communication products aimed directly at this group, which offer 
direct benefits from engagement and indirect benefits arising from the operators’ interactions 
with their clients. 

A critical aspect of communication with all audiences, but especially anglers, is that it be a two-
way dialogue. MRIP’s communication to date has focused largely on providing information. The 
program would benefit from greater emphasis on continually and actively collecting and 
incorporating feedback and input. 

 

Strategies 

Four principal strategies for communication have evolved within MRIP. They are: (1) the MRIP 
website, (2) MRIP Newscast, (3) engagement of data collection partners and data users, and (4) 
print and social media products. 

The committee commends NMFS on the development of the MRIP website. It is well laid out, 
reasonably easy to navigate, and very informative.  It is thorough and detailed, and NMFS 
appears to be developing audience-specific navigation pathways on the website to help users find 
information at the appropriate level of technical detail, an improvement the committee supports. 
In addition, the website would be further improved if it provided an opportunity for the public to 
provide input. The MRIP website provides opportunities to query their data and to view their 
access site register, and the committee applauds this transparency. 

The second mechanism for communication is the MRIP Newscast newsletter. It has been 
produced since 2008, and is a high quality digital newsletter that provides updates and news 
items to recipients.  

The third mechanism for communication calls for engagement of data collection partners, data 
users, and others at Council and Commission meetings. These are appropriate audiences to 
engage, though they do not represent a comprehensive list of those that should be engaged. As 
stated above, these engagements should include an opportunity to listen to stakeholder input.  

The communications strategic plan proposes, as the fourth mechanism, to continue to produce 
both traditional and social media products that explain forthcoming changes to MRIP, though 
few details were provided. 

 

Continuity 

There is a need for continuity in the recreational fisheries data used for assessment, management, 
and allocation, because changes in time series can create challenges for management. Many 
important components of management are dependent on these catch and effort estimates, 
including stock assessment, development of harvest policies, in-season management, and catch 
allocation. In addition, the allocation of resources for the production of catch statistics is itself 
dependent on the estimates of catch produced by the MRIP. The historical time series of 
recreational catch and effort produced with the outdated MRFSS procedures therefore requires 
calibration to the estimation processes used in MRIP, so that a combined time series of total 
removals may be used to inform these processes. 
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The MRIP convened two workshops to address the calibration issues. Both of these workshops 
clearly recognized that calibration was critical in allowing stock assessments to differentiate true 
changes in stock status from changes in the estimation procedures producing the data used in the 
assessments. They also identified issues that affect the sampling error of estimates, based on 
changes to the survey designs over time. The workshops identified several calibration 
approaches, all of which invoke assumptions about effort distribution throughout a 24 hour 
period. The calibrations are not straightforward due to the limited side-by-side estimation using 
previous and current methodology for almost all areas. The Committee believes that uncertainty 
about process and observation error could be reduced if additional side-by-side comparisons 
were conducted. Continued research on calibration methodology would be useful to reducing 
uncertainty about stock management reference points.  

Future efforts to develop calibrated time series of recreational catches will be most useful if 
accompanied with advice on the implications of the calibration method to stock assessment and 
reference points for stock management. In particular, simulation analyses of alternative methods 
will be helpful. As the time since a change in methodology for estimating recreational catches 
lengthens, the calibration method will have less influence on the understanding of current stock 
status. Stock status will be influenced more strongly by recent data than by historical shifts in 
estimation methodology for catch. However, since the calibration methodology does influence 
the understanding of reference points for management, the effect of the calibration will be a 
persistent element of fisheries management. 

Recommendation: MRIP should continue development of a statistically sound calibration 
methodology as improvements to the Access Point Angler Intercept Survey and Fishing 
Effort Survey methodologies are incorporated. In the interim, the existing ratio-based 
calibration should be continued. For statistical catch-at-age based (SCA) assessments, 
scientists should employ alternative catchability functions applied to the combined time 
series as a means to accommodate potential imprecision in the calibration of MRFSS data 
to MRIP data.  For non-SCA assessments, assessment scientists should exercise caution in 
the interpretation of trends in catch data.
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Chapter 1 

Introduction 

 
Over the past several decades, interest in the impact of marine recreational fishing on fish stock 
size and composition has increased (NRC, 1999; 2000; 2006; Lucy and Studholme, 2002; 
Coleman et al., 2004; Ihde et al., 2011). The recreational sector accounts for a substantial portion 
of the total catch in several fisheries, even exceeding the commercial catch for some species 
(Figure 1.1). However, several attributes of the recreational sector make it more difficult to 
assess and evaluate than the commercial fishing sector (NRC, 2006). This is, in large part, 
because there are many more recreational anglers than commercial fishermen, and the 
recreational sector uses a much larger number of access and landing points, on both public and 
private property.  
 

Comparison of Recreational Harvest with Commercial Harvest for Ten Species 

 
FIGURE 1.1 Comparisons of recreational harvest and commercial harvest by weight for ten popular 
recreational species. This figure does not include data from Alaska or Texas as recreational weight data 
were not provided by those states. Source: NMFS, 2015. 
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The Fisheries Management Context 

Because of the increasing concern about the effects of recreational fishing on fish stocks, the 
National Marine Fisheries Service (NMFS) of the National Oceanic and Atmospheric 
Administration (NOAA) has been trying for more than three decades to collect and analyze data 
on recreational fishing. It has done this mainly through survey programs; first, the Marine 
Recreational Fisheries Statistics Survey (MRFSS), and then, following a review of that program 
by the National Academies in 2006, through the Marine Recreational Information Program 
(MRIP).  

Obtaining reliable data is a challenge, for the reasons mentioned above. In addition, recreational 
fisheries are only part of the overall fishery-management endeavor in the United States, which is 
a complex and multifaceted set of activities among federal, state, and joint organizations. As a 
result, MRIP is not implemented in a vacuum and cannot be evaluated that way. It is, and should 
be seen as, an integral part of the larger U.S. fishery-management endeavor. 

To complicate matters further, the Magnuson-Stevens Fishery Conservation and Management 
Act (MSFCMA), the federal statute under which marine fisheries are managed, was re-
authorized in 2007 with a new emphasis on avoiding overfishing and on rebuilding overfished 
stocks. It achieves these goals by implementing annual catch limits. This changed the context of 
fishery management in the United States by providing demands to limit catch, including 
recreational catch. As described in more detail below and in Chapter 6, this new fishery-
management context changed the way marine recreational fishery data are used. Below is a brief 
summary of the context for marine recreational fishery data (i.e., MRIP) within the broader and 
more-complex endeavor of fishery management in the United States. 

 

Federal Fisheries Management 

Marine fisheries management is a complex, inter-disciplinary challenge (Figure 1.2). It involves 
numerous stakeholders including fishers, environmental stakeholders, social and natural 
scientists, and managers. All agents in Figure 1.2 play essential roles by providing data, analyses, 
or advice and/or by implementing regulation. The figure emphasizes the involvement of 
recreational fisheries in the management process.  

MRIP is but one component of the fisheries management challenge depicted in Figure 1.2. 
MRIP’s role is to estimate recreational catch and discards of fish from the population. Discards 
are the fish that are released, and include those released relatively unharmed as well as those that 
are dead or will not survive. The total number of fish that die as a result of being caught or 
discarded is termed the removals. Recreational catch is estimated using statistical approaches to 
estimate the number of recreational angler fishing trips (effort), the average catch per trip (catch 
per unit effort; CPUE) and the average number of discards per trip. The product of effort and 
CPUE provides an estimate of the recreational catch. The product of effort and discards per trip 
is weighted by an estimate of the mortality rate to estimate the total discard mortality. 
Additionally, CPUE in the recreational fishery is often used as an index of the abundance of the 
targeted species, because it is often hard to develop reliable estimates of abundance independent 
of the fishery for many recreational species.  
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FIGURE 1.2 Schematic of the fisheries management process for recreational fisheries in federal waters. 
Each step of the process is represented by a separate cog in the overall system. Cogs that are primarily 
science based are shown as blue, those that involve societal goals are shown as green. Abbreviations used 
in the diagram are: MRIP—Marine Recreational Fisheries Program, FES—Fishery Effort Survey, 
APAIS—Access Point Angler Intercept Survey, CPUE—Catch per unit effort, SSC—Scientific and 
Statistical Committee, ABC—Acceptable Biological Catch, ACL—Annual Catch Limit. Source: 
Committee. 

 
The outputs from the MRIP are used by stock assessment analysts to assess the status of the 
exploited fish population (Figure 1.2). A stock assessment is a mathematical representation of 
the population, the components of which are estimated statistically by fitting the model to 
observed data (Quinn and Deriso, 1999). In addition to the data from MRIP, a stock assessment 
typically involves fishery-dependent data on removals (catches and discards) in commercial 
fisheries, data from fishery independent surveys of abundance of the targeted species, and 
biological data on the targeted species. The objective of the assessment is to estimate the 
population abundance, fishing mortality, and stock status. The assessments are further used to 
determine maximum sustainable exploitation rate (when expressed as catch this is termed the 
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overfishing limit or OFL) and the minimum abundance that is sustainable for the species (termed 
the overfished limit). These estimates are termed reference points and are at the heart of federal 
fisheries management under the MSFCMA, which requires fisheries managers to avoid 
overfishing (i.e., not exceeding the OFL) and rebuilding stocks that are below the overfished 
level (MSFCMA; NMFS National Standard 1 Guidelines).1  

The MSFCMA requires that each of the eight regional fishery management Councils establish 
fishing policies that limit to 50% or lower the risk of exceeding OFL for each managed species. 
This is termed the Council’s risk policy (Figure 1.2). It is the responsibility of each regional 
management Council’s Scientific and Statistical Committee (SSC) to use the best available 
science to provide a recommended acceptable biological catch (ABC), which integrates the most 
up to date understanding of the status of the population of the exploited species and the Council’s 
risk policy such that the ABC ≤ OFL to account for scientific uncertainty.2 Each council appoints 
suitable qualified people, often highly trained quantitative scientists, to the SSC. 

Implementation of a recommended ABC is unlikely to be perfect because of structural 
difficulties in regulating catch—particularly for recreational species. Accordingly, the regional 
management Councils are required to establish an annual catch limit (ACL), such that ACL ≤ 
ABC ≤ OFL.3 Councils may account for uncertainty in the implementation of their management 
actions by establishing an annual catch target (ACT). In many Councils, the task of establishing 
ACLs and ACTs is undertaken by an advisory panel comprising a diverse set of stakeholders that 
might include recreational fishers (Figure 1.2).   

Ultimately the ACL and ACT adopted by the Council are provided to the regional NMFS office 
who, acting on behalf of the Secretary of Commerce, determine the acceptability of the 
recommended ACL and ACT and promulgate regulations.  

The MSFCMA introduced new requirements that mandate accountability measures should the 
ACL be exceeded.4 For species subject to recreational fisheries, this has placed a new demand on 
estimates of recreational catch—to be used not only to develop OFLs, but also to ensure 
compliance with Council-established catch limits (Figure 1.2). The temporal and spatial demands 
on estimates of total annual removals for stock assessment purposes may not match the scale 
needed to assess when catch limits have been exceeded requiring implementation of 
accountability measures. 

 

Combined Federal and State Jurisdiction 

Many species subject to recreational fishing are subject to joint federal and state jurisdictions. In 
such cases, the fisheries are managed cooperatively by a combination of appropriate agencies. 
However, the federal model described in Figure 1.2 is increasingly being used to manage 
fisheries under joint federal-state jurisdictions and even for fisheries solely under state 
jurisdiction. Often a single stock assessment is conducted that assumes a single, well-mixed 
population that is uniformly distributed throughout the region of interest, although increasingly 
spatially explicit models are being explored. The integrated assessment model generates a single, 

                                                           
1 16 U.S. Code § 1851; 50 C.F.R. 600.310 (2009). 
2 16 U.S.C §§1852(g)–(h). 
3 16 U.S.C §1852(h). 
4 16 U.S.C §§1853(a). 
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stock-wide ABC. These are translated through regulatory bodies into single, stock-wide ACLs 
and ACTs, together with regional or sector-based allocations of the ACT to each partner 
jurisdiction. The allocation of the ACT to regions is often based on historical patterns, and in the 
rapidly evolving recreational fishing sector, these allocations can be contentious (Morrison and 
Scott, 2014). 

A separate consideration involves species managed under international governance, e.g., Pacific 
salmon and Pacific halibut. Although the process of arriving at annual catch limits may be 
somewhat different from domestic processes, the underlying data collection and stock 
assessments follow similar science-based approaches used by U.S. agencies. However, there 
remains an important role for MRIP data in informing domestic allocations in such 
internationally managed stocks. 

 

Marine Recreational Fisheries Statistics Survey (MRFSS) 

In 1979, NMFS established the Marine Recreational Fisheries Statistics Survey (MRFSS) as a 
national program for obtaining standardized and comparable estimates of participation, effort, 
and catch within the marine recreational fisheries of the United States. The stated objective of 
MRFSS was the development of a reliable national database that could be used to estimate the 
impact marine recreational fishing has on marine resources.5  

MRFSS collected data using two independent but complementary surveys, a telephone survey 
and an in-person intercept survey (NRC, 2006). NMFS used the telephone survey to gather 
information about individual anglers’ fishing trips to determine the amount and types of fishing 
that occurred within a two-month period, including the number, modes, access types, and dates 
of recreational fishing trips. The surveys inquired only about the preceding two months, 
assuming that anglers’ recollections of their activities beyond two months were not sufficiently 
reliable.  

The second survey used by MRFSS was an in-person intercept survey, whereby anglers were 
interviewed by trained field staff at sites where anglers access and leave the water, such as 
marinas, docks, piers, or beaches (NRC, 2006). These intercept surveys were used to collect 
information on catch, including species, weight, length, and number of fish caught by anglers. In 
some cases, the on-site intercept survey was also used to collect additional biological information 
or samples.  

Because the in-person intercept survey did not capture all anglers, and because little was known 
about the characteristics of the anglers sampled and those missed (to assess bias in the survey 
results), it was not possible to get a reliable estimate of total catch from the in-person intercept 
survey alone (Chapter 2 discusses this and other sampling issues in detail). Instead, the intercept 
survey was used to estimate CPUE, i.e. the number of fish likely to be caught for a given unit of 
fishing activity. The telephone survey was required to obtain an independent estimate of angler 
fishing effort (E). Together, the data collected from the two surveys were used to provide 
estimates of total participation, effort, catch, and CPUE for six two-month periods each year.  

In addition to the intercept and telephone surveys designed and implemented by the MRFSS 
program, there were at least 13 other supplemental or component surveys conducted by federal 

                                                           
5 See http://www.st.nmfs.noaa.gov/recreational-fisheries/MRIP/program-evolution. 
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or state agencies to ascertain marine recreational fishery catch and effort. These additional 
surveys were funded at least in part through the MRFSS program and were intended to produce 
data that were compatible with MRFSS objectives, although the methodologies and statistical 
techniques often varied from the core telephone and intercept surveys conducted under MRFSS. 
These additional surveys were developed as a means to better meet the data needs of a particular 
region or sector (NRC, 2006). Alaska has never been part of the MRFSS program, and Texas has 
not been since 1985; both conduct their own surveys. 

Since the development of the MRFSS program in 1979, the context for conducting recreational 
fisheries surveys and the uses of survey data have changed significantly for the nation’s fisheries. 
As exploitation levels increased, fisheries became more highly regulated and management 
decisions were increasingly made at finer spatial and temporal scales (NRC, 2006; Breidt, 2013). 
Additionally, the mix of recreational and commercial fishing has changed over the years in many 
regions and for many species. By the early 2000s, some stakeholders had expressed concern that 
recreational data collected through MRFSS and other recreational fishing surveys were being 
incorporated into management in ways that exceeded the original design and purposes. Concerns 
regarding the precision, robustness, and timeliness of the data collected through MRFSS relative 
to the data needed for effective management were also expressed (NRC, 2006).  

 

2006 Study: Review of Recreational Fisheries Survey Methods 

In 2004, NMFS requested that the National Research Council (NRC; now known as the National 
Academies of Sciences, Engineering, and Medicine) review data collection for marine 
recreational fisheries in the United States, and specifically, MRFSS (see appendix B). The NRC 
assembled a committee of ten experts in fishery science and statistics, which released its report, 
Review of Recreational Fisheries Survey Methods, in 2006 (NRC, 2006). The report 
recommendations were categorized as sampling issues; statistical estimation issues; human 
dimensions; program management and support; communication and outreach; and general 
recommendations. 

Overall, the 2006 report called for a considerable redesign of the survey program to modernize 
the survey methods to reduce bias, increase efficiency, and build greater trust and relationships 
with the recreational angling community. The report acknowledged the tremendous complexity 
of the challenges associated with implementing a survey program like MRFSS and in performing 
statistical analyses with the resulting data. Given these challenges, the report concluded that 
substantial, additional resources would be necessary to revise and improve the survey program. 

 

The Current Review 

The Fishery Conservation and Management Act of 1976 has been amended and reauthorized 
multiple times, and is now known as the Magnuson-Stevens Fishery Conservation and 
Management Act (MSFCMA). In the last reauthorization6 Congress called for a “regionally  

                                                           
6 Magnuson-Stevens Fishery Conservation and Management Reauthorization Act of 2006, Publ. L. No. 109-479; 16 
U.S.C. §§ 1801-1884. 
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FIGURE 1.3 A visualization of where various recreational fisheries surveys are implemented within the 
United States. Most are at least in part supported by the MRIP program. The Texas Parks and Wildlife 
Department survey and both surveys conducted in Alaska, however, are not supported by MRIP funds. 
Represented in the individual circles (from left to right) are Alaska, Guam and Samoa, Hawaii, Puerto 
Rico, and the United States Virgin Islands. Source: NMFS, 2014a. 

 

based registry program for recreational fishermen in each of the eight fishery management 
regions.”7 The act further mandated that the Secretary of Commerce, “in consultation with 
representatives of the recreational fishing industry and experts in statistics, technology, and other 
appropriate fields” develop a program for making improvements in the quality and accuracy of 
MRFSS.8 The legislation particularly called for the program to implement, to the extent feasible, 
the recommendations of the NRC’s 2006 report (see Appendices B and C). 

Since 2007, NMFS, in response to the reauthorization, has been working to improve the survey 
program by developing a national saltwater angler registry and transitioning from the MRFSS 
program to the redesigned Marine Recreational Information Program (MRIP). The redesigned 
MRIP program includes a separate off-site Fishing Effort Survey (FES) to assess effort and an 
Access Point Angler Intercept Survey (APAIS) to gauge CPUE. Although the basic structure is 
similar to MRFSS, major changes have been made to the methodologies and statistical analyses 
used for both FES and APAIS.  

The MRIP program also funds and provides technical support for a variety of region-, state-, 
species-, and sector-specific surveys that either supplement or serve as alternatives to the APAIS 
and FES (Figure 1.3). A challenge that NMFS has had to consider is how to allow for these 
individual surveys, which may be better tailored for specific circumstances, while also 
maintaining sufficient data consistency for management.  

                                                           
7 16 USC Sec 1881(g)(1). 
8 16 USC Sec 1881(g)(3)(a). 
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FIGURE 1.4 The team structure used to manage MRIP. Different teams focused on various aspects of the 
program integrate participation of federal, regional, and state agencies and institutions. Source: NOAA.9  

 

To assist with this more inclusive and integrative implementation approach MRIP is managed 
via a team structure, under the guidance of an Executive Steering Committee (ESC). To assure 
transparency and to achieve customer and stakeholder support, the ESC and the MRIP Teams 
comprise members from NMFS headquarters, its Regions and Fisheries Science Centers, and of 
state agency and Interstate Marine Fishery Commissions staff. In addition, the Teams are joined 
by participants from the regional Fishery Management Councils and key stakeholder 
organizations such as national recreational fishing organizations like the Coastal Conservation 
Association. The Communications and Education Team also includes a representative from 
NOAA Sea Grant (Figure 1.4).  

Now, a decade after the release of the 2006 report, NMFS requested the National Academies of 
Sciences, Engineering, and Medicine conduct a second review to assess progress NMFS has 
made in addressing the recommendations from the 2006 report. In addition, NMFS asked the 
Academies to consider other aspects of the survey redesign such as the strength of the scientific 
process and engagement with stakeholders (see Box 1.1 for complete Statement of Task). 

The ad hoc committee assembled to address this task was composed of nine experts in fisheries 
science, fisheries management, stock assessment, statistics and survey design, and social 
sciences. They met on four occasions, in Washington, D.C. (February 24-26, 2016); Charleston, 
South Carolina (April 25-26, 2016); New Orleans, Louisiana (May 26-28, 2016); and Irvine, 
California (July 11-13, 2016). At each meeting, the committee heard from representatives from 
federal and state government, including MRIP staff and contractors; MRIP consultants; and 
regional stakeholders, such as anglers, nongovernmental organizations, and representatives from 
fishing associations and organizations. The committee also received documents from NMFS and 
written input from stakeholders during the study process. 

This report provides a general discussion of survey design and estimation considerations in 
Chapter 2. Chapters 3 and 4 provide more technical analyses of the statistical survey design and  

  

                                                           
9 http://www.st.nmfs.noaa.gov/recreational-fisheries/MRIP/organization 
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BOX 1.1 
Statement of Task 

An ad hoc NRC committee will assess progress in updating marine recreational fisheries data collection 
through the Marine Recreational Information Program (MRIP) referencing the recommendations in the 
2006 NRC report Review of Recreational Fisheries Survey Methods. Based on this assessment, the 
committee will identify potential areas for improvements or changes of direction that would substantially 
increase data quality for fisheries management, taking into consideration potential loss of information 
from disruption of the time series. The committee’s report will: 

1. Describe the approach and effectiveness of steps taken by NMFS to improve the quality and 
accuracy of marine recreational fisheries catch, effort, and participation statistics (in response to 
NRC 2006), including, but not limited to:  

a. Establishing registries of anglers and for-hire vessels and using the registries 
appropriately as sample frames for recreational catch and effort surveys; 

b. Improving the effectiveness and appropriateness of sampling and estimation procedures, 
applicability to various kinds of management decisions, and usefulness for social and 
economic analyses; and 

c. Providing for ongoing technical evaluation and modification, as needed to meet emerging 
management needs and changes in communication technologies (e.g. smart phone apps, 
internet-based social networking). 

2. Assess the strength of the scientific process, including the engagement of external scientific and 
technical expertise, used by NMFS in developing, testing, reviewing, and certifying new 
sampling and estimation procedures.  

3. Evaluate the communication of information on survey method development, survey method 
descriptions, and survey results to stakeholders and application of stakeholder input in the design 
and implementation of new sampling and estimation procedures. Stakeholders include at least 
three distinct sub-groups (with some overlap among them):  

a. Data collection partners, such as the Atlantic Coast Cooperative Statistics Program 
(ACCSP) and the Fishery Information Networks (FINs);  

b. Data customers (parties that use NMFS data for stock assessments, management actions, 
social and economic studies);  

c. Entities affected by the estimates (anglers and recreational fishing businesses, 
commercial fisheries, non-consumptive users, etc.);  

4. Determine if the degree of coordination among federal, state, and territorial survey programs is 
sufficient to provide a clear, national perspective on marine recreational fisheries; and  

5. Evaluate plans for maintaining continuity of data series to minimize disruption of management 
programs and stock assessments. This will include evaluation of the strategy for moving from the 
phone based survey to a mail and web-based survey as a means to estimate fishing effort. 

 

 

estimation procedures for the FES and APAIS, respectively. Chapter 5 discusses a framework for 
continued scientific evaluation, review, and certification. Chapter 6 explores the degree of 
coordination between the MRIP program and other state and federal partners, and an evaluation 
of MRIP’s communication, outreach, and education efforts is provided in Chapter 7. Finally, 
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Chapter 8 looks at plans for maintaining continuity of the data series despite changing 
methodologies. The appendices in this report include: the summary of NRC (2006); a table of the 
2006 recommendations indicating the most relevant chapter in this report for each and the 
committee’s ranking of NMFS responses; an excerpt from the Magnuson-Stevens Fishery 
Conservation and Management Reauthorization Act of 2006; copies of the survey instruments; 
excerpts from the 2014 Calibration Workshops; and a list of acronyms. 
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Chapter 2 

Study Design and Estimation Considerations 
for MRIP 

 
Introduction 

Estimation of recreational harvest has become increasingly important with the passage of the 
Magnuson-Stevens Fishery Conservation and Management Reauthorization Act of 2006 
(MSFCMA). Moreover, the 2006 NRC report, Review of Recreational Fisheries Survey 
Methods, centered on the validity of the Marine Recreational Fisheries Statistics Survey 
(MRFSS) sampling for catch and effort, such as the lack of probability-based sampling in major 
components of the survey. In response to this and other recommendations in the 2006 NRC 
review report the National Marine Fisheries Service (NMFS) redesigned the survey and 
implemented the Marine Recreational Information Program (MRIP) to provide valid statistical 
estimates of recreational fisheries effort and catch. The following chapters review the Fishing 
Effort Survey (FES; Chapter 3) and the Access Point Angler Intercept Survey (APAIS; Chapter 
4), which are two components of MRIP, and assume technical knowledge of survey sampling 
concepts that may not be common knowledge. The purpose of this chapter is to provide 
perspective on data collection, sample design, and estimation relevant to MRIP to help the reader 
who is not familiar with statistical methods for survey sampling of recreational fisheries. 

 

Contact Methods  

Surveys of recreational fishing to obtain metrics of catch and effort rely on seven possible 
methods of contacting anglers (Pollock et al., 1994; Jones and Pollock, 2013). Anglers can be 
contacted (1) on-site at public access points, (2) by roving through the water body to seek out 
anglers, or (3) by aerial surveys (which capture effort only). In these situations the field agent 
records the trip, its completion time, and the number of anglers and asks the anglers about the 
trip duration, species sought, species caught and number, and number released following a 
scripted questionnaire. Oftentimes, the agent can observe and measure the catch.  

Alternatively, anglers can be contacted off-site (4) by telephone, (5) mail, (6) electronically (e.g., 
web, email), or (7) door-to-door (door-to-door is rarely used). In a mail survey, the angler 
receives a questionnaire that requires reporting dates, trips, trip locations, and in some surveys 
the species and catch numbers. Querying for catch is less commonly asked, because the species 
and catch numbers must be remembered correctly over the past months.  

In measuring catch and effort, these contact methods have different strengths and weaknesses. 
Off-site methods obtain information that is self-reported by the angler and is not independently 
verified. On-site methods, most commonly an access point survey, are able to verify trips and 
landed catches because they are observed by field agents. However, even on-site methods rely on 
angler self-reporting of released fish (Jones and Pollock, 2013; Groves, 1989). Released fish can 
be counted and verified when boats are large enough to carry an observer, such as with a  
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Box 2.1 
Censuses versus Surveys 

In surveys, the interest lies in estimating finite population parameters of the population under study. Most 
often, the interest lies in estimating a population total (e.g., total catch) or a population mean. Ideally, one 
would conduct a census to collect information from all the units in the population. Typically, only a fraction 
of the population—a sample—is randomly selected. Reasons for conducting a sample survey rather than a 
census include: (1) censuses are more subject to nonsampling errors than sample surveys are, since sample 
surveys can often afford to allocate more resources (human and financial) to reducing nonsampling errors 
such as nonresponse; (2) census costs more than a sample, since all members of the population are 
surveyed, and the data collection process is one of the most expensive steps; and (3) often the data must be 
gathered, processed, and results disseminated within a relatively short time frame. Censuses require 
considerably more time to carry out these operations than a sample survey. 

In a sample survey, each population unit is assigned a strictly positive selection probability, and these 
probabilities may vary from one unit to another. The sample is randomly selected to satisfy the selection 
probabilities fixed prior to sampling. The sample design consists of all the steps to be carried out when 
selecting a sample. Depending on the type of survey to be conducted and the information available prior to 
sampling, the sample design may span from relatively simple to fairly complex designs. Complex sampling 
designs usually involve stratification and clustering. Both FES and APAIS involve some relatively complex 
designs. 

 

headboat or charter boat. MRIP relies on contacting anglers on-site at public access points to 
obtain measures of catch per unit effort (CPUE) and off-site by mail and by telephone to obtain 
measures of effort. These measures are then combined to estimate total catch. This approach is 
used throughout the United States’ Atlantic and Gulf of Mexico coasts.   

Since the 2006 report was published, there have been major advances in the use of technology by 
the public that has the potential to alter the way surveys are done. Even though the 2006 report 
requested that NMFS explore electronic reporting, the agency has only recently expanded testing 
the use of electronic reporting of for-hire logbook, electronic capture of on-site intercepts, and 
web-based surveys (Kelly, 2016). For example, Liu and his colleagues (Liu et al., 2016) 
undertook a project to determine whether smartphone applications (apps) could be used to 
estimate recreational red snapper catch in Texas. Anglers reported their catches using the 
iSnapper app, and some of those app users were also intercepted in a probability-based on-site 
interview. The total catch was subsequently estimated by a modified mark-recapture method. 
This approach shows promise, and the committee encourages NMFS to pursue this area of 
research. However, self-motivated anglers reporting catches with apps present challenges to 
statistical estimation, because those people who self-report may not be representative of the 
target population. The committee discusses this topic further in Chapter 4. 

 

Challenges with Data Collection 

The choice of survey method is dependent on the time frame in which data are needed and the 
funds available to conduct the survey; both timeliness and funding issues were raised as concerns 
by state agencies during our current review of MRIP. The off-site methods using telephone and 
mail surveys are generally less expensive than on-site methods because of the need for trained 
personnel in the field (Jones and Pollock, 2013; Groves, 1989). Some methods, such as telephone 
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surveys, can obtain data quickly, while mail surveys take more time. Both are complicated when 
the response rate is low because of the potential for nonresponse bias. Nonresponse bias occurs 
when respondents and nonrespondents to the survey differ with respect to the characteristics of 
interest (see, e.g., Lohr, 2010). For example, if those people who caught fish respond while 
people who caught nothing think that their information isn’t needed, the CPUE would be 
estimated as higher than what actually occurred. On-site surveys can cost more per interview, but 
nonresponse is typically low. The use of electronic tablets for on-site surveys decreases the 
reporting time and, with added software, can increase data quality (Kelly, 2016). 

Surveys are subject to biases beyond that of nonresponse (Groves et al., 2009; Pollock et al., 
1994). Off-site surveys are subject to recall bias because of the delay between the fishing trips 
and receiving a questionnaire, telephone call, or electronic message. Unless anglers keep a log or 
diary, they may not remember trips or catch accurately. Species identification and number of fish 
caught can be inaccurately reported and are not verifiable. Direct biological measurements of 
fish needed to estimate length and age relationships and the extraction of scales or otoliths for 
ageing are not available. On-site public access surveys are subject to avidity bias (that is, avid 
anglers who are better at catching fish might be overrepresented in on-site surveys) and also lack 
coverage of anglers using private access when interviews are generally done from public access 
sites. The lack of intercept information from most private access means that the use of CPUE 
requires the strong assumption that catch and effort are equal between anglers using public and 
private access sites (Ashford et al., 2010; 2013; Ashford et al., 2011). Additionally, the error 
structures will differ with the type of data collection (e.g., self-administered in mail surveys 
versus interviewer administered in telephone surveys); this topic is discussed in Chapters 3 and 4 
as it pertains to FES and APAIS, respectively. Note that there are other sources of error, such as 
item nonresponse in returned questionnaires that are also discussed in subsequent chapters. 

 

Sources of Survey Error 

Surveys are designed to provide estimates for a possibly large number of characteristics of 
interest. Typically, the interest lies in estimating finite population parameters (i.e., means, 
percentages, ratios, etc.) of the target population, which are those describing some aspect of the 
finite population (e.g., total effort). Estimates of these population parameters are calculated from 
information collected on the sample, which are subject to several types of errors (Groves, 1989). 
The committee defines the total error of an estimate as the difference between the estimate and 
the true population value, the latter being unknown. The total error can be expressed as the sum 
of sampling and nonsampling errors (Groves et al., 2009; Biemer, 2010). Sampling errors occur 
because the desired information is only observed for a part (sample) of the population.  

Nonsampling errors can be divided into four broad groups: (1) coverage errors; (2) nonresponse 
errors; (3) measurement errors; and (4) processing errors. Coverage error occurs when there is 
frame imperfection. This includes undercoverage (some units in the target population are not in 
the sampling frame) and overcoverage (some units are not in the target population but are in the 
sampling frame). Andrews et al. (2013) suggested that “undercoverage due to unlicensed fishing 
activity may be as high as 70 percent in some states for certain types of fishing activity” (see 
discussion of the National Saltwater Angler Registry in Chapter 3).  

Nonresponse errors occur because the desired information is only observed for a part of the 
sample. The committee distinguishes unit nonresponse from item nonresponse. Unit nonresponse 
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is the complete lack of information on a given sample unit. It occurs, for example, when the 
sampled person is not at home when a telephone interviewer calls or refuses to participate in the 
survey. When some characteristics are missing for units for which other characteristics are 
responded to, that is referred to as item nonresponse. The latter occurs, for example, because the 
sampled person refuses to respond to sensitive items such as fishing location, may not know the 
answer to some items, or because of edit failures, e.g. incorrect telephone number. Missing 
values may also be generated when the collected data are invalid or inconsistent.  

Misresponse or measurement error occurs when the responded values are different from what 
values would have been correct for the respondent. Measurement errors can be caused by a 
poorly designed questionnaire or because the respondent does not recall the requested 
information. Another example of measurement error is digit bias, the tendency for respondents to 
round upward or downward (e.g., if a respondent actually catches 7 fish but responds with either 
5 or 10), also known as rounding errors (Scholtus, 2011).  

Finally, processing consists of all the handling data activities after data collection and before 
estimation. Processing errors occur during data coding (which is the process of assigning a 
numerical value to a response) and data capture. 

 

Sampling Frames 

Recreational angler surveys use sampling frames to randomly select, with known probabilities of 
selection, households or fishing sites and times to contact. To contact households with anglers 
off-site to determine effort, two approaches have been commonly used in marine fisheries 
(Jones, 2001).  MRFSS, MRIP’s predecessor, used a telephone survey that relied on randomly 
dialing non-commercial telephone numbers with a coastal county prefix. In this case, the 
sampling frame was any household that had a landline telephone number with an appropriate 
coastal prefix. The efficiency of random-digit-dial (RDD) telephone surveys declined over time 
as fewer households had landlines, more individuals switched to only having cell phones, caller 
ID resulted in fewer calls answered, and telephone numbers became portable. With the 
portability of telephone numbers, a previous coastal county resident might move inland and no 
longer fish. Similarly, someone from a landlocked state with that area code and prefix may move 
to a coastal county and become an avid angler. Using coastal county prefixes would result in 
both overcoverage (anglers have moved away) and undercoverage (people have moved to the 
coast) of the target population. Furthermore, because there are restrictions on surveys dialing cell 
phones, the use of telephone surveys has become more problematic (AAPOR, 2016). In its 2006 
report, the NRC committee recommended that alternate sampling methods be developed to 
address these issues of nonresponse and inefficiencies. Specifically, the report recommended that 
the NMFS develop a national registry of all marine anglers as a sampling frame that would 
consist of names, telephone numbers (including cell numbers), and addresses. A sampling frame 
is a list from which a sample can be selected. Such a sample frame would provide a targeted and 
efficient list for sampling.  

When an effort survey such as FES has undercoverage (anglers can come from states far from 
the coast) it is dealt with by re-weighting sampling units (e.g., angler trips) with data available 
from the on-site survey. The on-site survey includes all anglers, both coastal and noncoastal. The 
proportion of noncoastal is used to expand the effort estimate of the off-site survey. This would 
be unbiased assuming that the characteristics of the people on the frame are similar to those not 
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on the frame. Further, the reliability of a survey from such a licensed-based frame declines when 
exemptions to requiring a license are allowed, such as for retirees, military personnel, and for 
persons under 16. Exemptions such as these cause frame undercoverage.  There is also frame 
overcoverage, which results from people who are on the list who no longer fish. Undercoverage 
is likely the greater problem. 

For an intercept survey, the frame consists of a list of public fishing access sites, mainly piers 
and boat launching sites, crossed by time of day. Then returning anglers are interviewed to 
determine their total catch for each species. Typically the design uses selection probabilities 
proportional to estimated fishing effort (e.g., site/time combinations with more effort have a 
higher probability of being sampled) to efficiently select the access sites for interviewing. 
Undercoverage occurs when access sites are excluded and overcoverage occurs when non-
marine sites are included. When combined with an offsite survey to determine effort, 
undercoverage of the effort survey can be addressed through use of the responses to the intercept 
survey, by determining the percentage of anglers that were contacted that were not included on 
the effort survey. The primary assumption that this complemented approach is based on is that 
those missed by the intercept survey (for example, fishing on private piers) have the same 
average CPUE as those included on the intercept survey, which can be an incorrect assumption 
depending on the target species. Therefore, the assumption is made that both public and private 
access users have similar fishing patterns (Ashford et al., 2010; 2013).  

 

Introduction to Sample Estimation of Total Catch 

Although catch and effort can be expanded directly in a few situations, the general approach 
widely used to estimate the total catch of saltwater fish by recreational anglers is to split the 
problem into two surveys. The importance of having these two surveys is that FES only obtains 
effort in the relevant states, and because of the difficulties with self-reporting, does not obtain 
data on catch. Meanwhile, APAIS does obtain data on anglers with residences outside the coastal 

states and is also able to observe catches. First, from the FES one estimates angler effort , the 
total number of trips spent saltwater fishing, using a survey of all anglers within the household, 
asking the respondents, in a given time period, for the total number of occasions during which 
they have fished in saltwater either from the shore of their coastal state or from a boat that 
returned to the shore of their coastal state. Second, from APAIS one estimates the catch per unit 
effort (𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶� ), which is the number of fish caught per angler trip on each occasion, and the 
discard species and discard rate. If both angler effort and catch per unit effort are well estimated 
for a given species, region, and period, one can calculate the total catch for that species (and 
region and period; see Box 2.2). Total catch (also termed total harvests in other contexts) and 
total discards are estimated from two surveys, one offsite and one onsite. Total discards 
(obtained from the onsite survey) are used subsequently to calculate dead discards (total discards 
times discard mortality rate). Stock assessment analysts sum the total catch and total dead 
discards to estimate the removals from the fish population. 

Using the equations given in Box 2.2, total catch contains the following components: 1) fish that 
are landed whole and can be measured and identified, 2) fish that were filleted or discarded dead, 
and 3) fish that were discard alive but subsequently die from capture-related mortality. Landed 
catch consists of 1) plus 2). 

( )Ê
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For stock assessment, an additional fraction of the catch released alive that subsequently dies is 
estimated by obtaining a discard mortality rate times the fish in category 3). Equations used in 
the estimation of removals, catch, effort, and CPUE by MRIP are included in Box 2.2. 

 

BOX 2.2  
MRIP – Estimated Removal 

 

Population Total Removals 

( )1 2R A B B DMR= + + × , (1) 

where R = removal from fish population 
 A = available catch (observed harvest) 
 B1 = unavailable catch (unobserved harvest) 
 B2 = discard 
 A+B1 = total catch / harvest 
 DMR = discard mortality rate  
 B2×M = dead discard 

 
Abbreviations 

PSU = primary (first stage) sampling unit, such as site in the APAIS (see Chapter 4) 
SSU = secondary (second stage) sampling unit, such as angler or boat within site in the APAIS 
TSU = tertiary (third stage) sampling unit, such as angler within selected boat in the APAIS 

 
Indexes 

d = domain of interest such as state, region, fishing mode (shore, private/rental boat, for-hire), 
fishing area (inland, state territorial sea, Federal exclusive economic zones), sampling strata 

h = mutually exclusive sampling stratum by study (e.g., state by date within 2-month wave 
APAIS, or state by geographic distance from the short for FES) 

i = household (FES PSU) 
j = site (APAIS PSU) 
k = boat/angler and, if applicable, angler group within boat (see Chapter 4) 

 

 Estimated effort obtained from FES, CHTS, and the like: 

Estimated effort = Ê , defined as the estimated total number of single-day angler trips spent 
saltwater fishing 

ˆ
hi hi

h i
E w e=∑∑ ,  (2) 

where  ehi= number of angler trips per household i in state (region), stratum h (i.e., 
household hi) 

whi= final analysis weight for household hi  
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Estimated catch per unit effort obtained from APAIS and similar studies: 

(1) Estimated total catch per unit effort for species f for domain d =  

𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑑𝑑𝑑𝑑� =  
∑ �∑ ∑ 𝑤𝑤ℎ𝑗𝑗𝑤𝑤𝑘𝑘|ℎ𝑗𝑗𝑐𝑐ℎ𝑗𝑗𝑘𝑘

(𝑓𝑓)
𝑘𝑘𝑗𝑗 𝛿𝛿𝑑𝑑ℎ𝑗𝑗𝑘𝑘�ℎ

∑ �∑ ∑ 𝑤𝑤ℎ𝑗𝑗𝑤𝑤𝑘𝑘|ℎ𝑗𝑗𝑒𝑒ℎ𝑗𝑗𝑘𝑘𝛿𝛿𝑑𝑑ℎ𝑗𝑗𝑘𝑘𝑘𝑘𝑗𝑗 �ℎ
 (3) 

where ehjk = number of angler trips per SSU hjk 

  
( )f
hjkc  = total catch (A + B1) for species f per SSU hjk 

 dhjkd  = zero-one variable indicating membership in domain d 

 wk|hj = SSU-level final analysis weight conditional on selection of site hj 
 whj = final analysis weight for PSU hj 

 

(2) Estimated total discard per unit effort for species f for domain d = 

𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑑𝑑𝑑𝑑� =  
∑ �∑ ∑ 𝑤𝑤ℎ𝑗𝑗𝑤𝑤𝑘𝑘|ℎ𝑗𝑗𝑑𝑑ℎ𝑗𝑗𝑘𝑘

(𝑓𝑓)
𝑘𝑘𝑗𝑗 𝛿𝛿𝑑𝑑ℎ𝑗𝑗𝑘𝑘�ℎ

∑ �∑ ∑ 𝑤𝑤ℎ𝑗𝑗𝑤𝑤𝑘𝑘|ℎ𝑗𝑗𝑒𝑒ℎ𝑗𝑗𝑘𝑘𝛿𝛿𝑑𝑑ℎ𝑗𝑗𝑘𝑘𝑘𝑘𝑗𝑗 �ℎ
 (4) 

where 
( )f
hjkd = discards per SSU hjk. All other symbols are defined for 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶� 𝑑𝑑𝑑𝑑. 

 

Estimated Totals 

Estimated ( )1A B+ , total catch for species f, is ��̂�𝐴 + 𝐵𝐵�1� = 𝐶𝐶� × 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑑𝑑𝑑𝑑� , 

where Ê  is defined in (2) and 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶� 𝑑𝑑𝑑𝑑 is defined in (3). 

Estimated 2B , total discards for species f, is 𝐵𝐵�2 = 𝐶𝐶� × 𝐷𝐷𝐶𝐶𝐶𝐶𝐶𝐶𝑑𝑑𝑑𝑑�  

where Ê  is defined in (2) and 𝐷𝐷𝐶𝐶𝐶𝐶𝐶𝐶� 𝑑𝑑𝑑𝑑 is defined in (4). 

Estimated R , total removal from population, is 

   𝑅𝑅� = ��̂�𝐴 + 𝐵𝐵�� + �𝐵𝐵�2 × 𝐷𝐷𝐷𝐷𝑅𝑅�� 

= �𝐶𝐶� × 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶� 𝑑𝑑𝑑𝑑�+ ��𝐶𝐶� × 𝐷𝐷𝐶𝐶𝐶𝐶𝐶𝐶� 𝑑𝑑𝑑𝑑�× 𝐷𝐷𝐷𝐷𝑅𝑅��  

where 𝐷𝐷𝐷𝐷𝑅𝑅� = discard mortality rate estimated via independent studies (see Chapter 4). 

 

 

Bias and variance of an estimator 

To assess the quality of an estimator, two important measures are usually considered: bias and 
variance. For simplicity, the committee assumes that estimates are only subject to sampling 
errors and that the nonsampling errors either are negligible or are adjusted for prior to estimation. 
By sampling errors, the committee means that each sampling event is just one possible result of 
many that could have occurred. In practice, only one sample is selected, but there are many other 
possible samples that could have been selected from the population. Suppose that it would be 
possible to select all the possible samples using the same sampling design from the target 
population. In each sample, an estimate of the characteristic of interest (e.g., total catch) could 
then be computed from the observed data. The bias is then defined as the difference between the 
average of the estimates produced from all of the possible samples and the corresponding 
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(unknown) true value for the target population. The population sampling variance is a measure of 
the variability of the estimates about their average that would have been observed had all the 
possible samples been selected from the target population.  

An estimator is said to be precise (or efficient) if it exhibits a small variance. Factors affecting 
the variance include the variance if the target population, the sampling design used to select the 
sample from the target population, as well as the sample size. For a given sample design, the 
variance decreases as the sample size increases. Since the population variance refers to all the 
possible samples that could be selected from the population, it is typically unknown, but it can be 
estimated from the selected sample. Survey statisticians use measures such as the estimated 
standard error (which is defined as the square root of the estimated variance) or the estimated 
coefficient of variation (which is defined as the ratio of the estimated standard error to the 
estimate). Another name for the coefficient of variation is the Proportional or Relative Standard 
Error (PSE).  

Assuming no nonsampling error, bias is generally not an issue as survey statisticians typically 
use unbiased (or approximately unbiased) estimators. Bias is generally caused by the presence of 
nonsampling errors as is discussed above. Depending on the source of the bias (nonresponse 
error, coverage error, and measurement error), a number of weighting procedures are used to 
reduce the bias as much as possible. 

 

Weighting Methodology 

The data collected in the field are typically stored in a data file that contains rows corresponding 
to sample units (e.g., an angler) and columns that each represents characteristics of interest (e.g., 
number of trips taken in the past two months). The file includes a column of weights that account 
for the sample design, coverage errors, and nonresponse, and which together constitutes a 
weighting system. Estimates are obtained by applying the weighting system to a characteristic of 
interest.  

The typical weighting process consists of three major stages (see, e.g., Valliant et al., 2013). In 
Stage 1, each sample unit is assigned a design (or base) weight, which is defined as the inverse of 
its inclusion probability in the sample, a characteristic of the sampling design. Stage 2 of the 
weighting process aims to reduce the potential bias due to unit nonresponse. This bias may be 
large when respondents and nonrespondents are different with respect to the characteristics of 
interest, especially if the nonresponse rate is high. For example, the most common way of 
dealing with unit nonresponse is to eliminate the nonrespondents from the data file and to adjust 
the design weights of the respondents to compensate for the elimination of the nonrespondents. 
To that end, the basic weights of respondents are multiplied by a nonresponse adjustment factor, 
which is defined as the inverse of the estimated response probability. Key to achieving an 
efficient bias reduction is the availability of powerful auxiliary information, which is a set of 
fully observed variables. Finally, in Stage 3, the weights adjusted for nonresponse are further 
modified so that survey weighted estimates agree with known population totals available from 
external sources (e.g., the census or administrative data). This process is known as calibration 
and can be effective at reducing the biases due to undercoverage. The resulting weights are often 
referred to as final weights and the corresponding weighting system as the final weighting 
system. 



Copyright © National Academy of Sciences. All rights reserved.

Review of the Marine Recreational Information Program 

Study Design and Estimation Considerations for MRIP  33 
 

PREPUBLICATION COPY 

In some cases, the weighting process involves an additional stage during which the final weights 
undergo further modification. Most often, it consists of smoothing or trimming the weights in 
order to improve the efficiency of survey estimates. This is often encountered in the context of 
highly variable weights that are poorly related to the characteristics of interest. In such cases, the 
resulting estimators may exhibit a large variance (i.e., low precision). Weight trimming consists 
of reducing the weight values above a given threshold. These weights are set to the value of that 
threshold. 

A point estimate for a given characteristic of interest is readily obtained by applying the final 
weighting system to the column corresponding to this characteristic of interest. The associated 
(proportional) standard error also uses the final weights but with a more complex formula than is 
appropriate for this report—see, for example, Wolter 2007 for additional material on variance 
calculations. 
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Chapter 3 

Sampling and Statistical Estimation for the 
Fishing Effort Survey 

 
Introduction 

Fishing effort, a key component required for the estimation of fishery removals, historically had 
been estimated with data collected from a random-digit-dial (RDD) landline telephone survey 
within the Marine Recreational Fisheries Statistical Survey (MRFSS). The 2006 NRC report 
cited a growing number of biases affecting the accuracy and precision of estimates with this 
study design. These included, for example, decreasing coverage of the angler population with an 
ever-increasing proportion of cell phone-only households, decreasing participation in telephone 
surveys in general, and increasing inefficiencies through limited information to target households 
with one or more anglers. The National Marine Fisheries Service (NMFS) response to these 
challenges was the development of an innovative mail survey design through an enhanced 
sampling frame to improve effectiveness and appropriateness of fishing effort estimation for the 
Marine Recreational Information Program (MRIP). 

This chapter discusses NMFS’s initiatives implemented to research and address the 2006 
recommendations, along with the present committee’s evaluation of those initiatives, 
recommendations for future pilot studies, and areas of focus to guide continuing improvements 
for MRIP.  

 

Data Collection and Sampling Frames 

The 2006 NRC report included several recommendations for improving the estimation of fishing 
effort including a call for research to identify a “comprehensive, universal sampling frame with 
national coverage” and to address ever-decreasing response rates that limit the utility of the data. 
NMFS accepted this challenge and conducted a series of informative pilot studies in consultation 
with independent survey statisticians and survey methodologists. The committee briefly 
summarizes the findings presented in Andrews et al. (2014) below, beginning with relevant 
background on the original effort survey 

 

The Coastal Household Telephone Survey 

The original fishing effort study, the Coastal Household Telephone Survey (CHTS), was a 
telephone survey conducted on a targeted random sample drawn from a list-assisted, landline 
RDD sampling frame. The intended population was all residents living in coastal county 
households identified by pre-specified telephone area codes and exchanges associated with the 
geographic areas. The specific goal was to collect information from anglers regarding their 
fishing activities during the previous two-month period (referred to as a wave). The 2006 NRC 
report pointed to potentially low data quality because of problems such as undercoverage bias 
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from a growing proportion of households without a landline phone (Blumberg and Luke, 2015; 
McCarthy, 2015; Boyle et al., 2009), in addition to already low response rates, which were 
projected to further decrease over time (e.g., Keeter et al., 2006; Curtin et al., 2005). Owing to 
data already available for many states, the 2006 committee suggested a national angler registry 
as one solution to the sampling frame problem that could provide considerable efficiencies for 
sampling and data collection, and improved data quality over the current RDD design. 

 

National Saltwater Angler Registry 

NOAA established the National Saltwater Angler Registry (NSAR) on January 1, 2010 (Barclay 
2009). States with saltwater license registries were allowed to sign a memorandum of agreement 
(MOA) whereby their existing license frames could serve to meet the federal requirements. In 
accordance with the MOA, states agree to share data regarding their license holders or 
registrants, and in return, NMFS does not require anglers who fish in those states to register 
federally.10 These states, however, had (and still have) varying rules for certain exemptions from 
having a license. As a result, coverage of the angler population is not consistent throughout the 
NSAR. Table 3.1 provides a summary of coverage issues for the NSAR related to exemptions. 
To address the viability of using NSAR as a sampling frame, NMFS conducted a targeted pilot 
study summarized below. 

Several steps can be taken to address the issues of undercoverage in the sampling frame (and 
non-response to the mail survey). For example, to address undercoverage, people with license 
exemptions can be interviewed at access sites, and a correction factor can be applied to the FES. 
Also, when people do not return a mail survey questionnaire, then survey personnel can try to 
contact the non-respondent by email or telephone. 

 

  

                                                           
10 500 CFR §600, Subpart P 
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Pilot Study – Angler License Directory Telephone Survey 

NMFS conducted pilot studies in several states with established angler registries, including the 
Angler License Directory Telephone Survey (ALDS). The data collection methodology for the 
ALDS was similar to CHTS as both were telephone surveys, but the sampling methodology was 
different. CHTS samples were drawn from randomly generated telephone numbers in designated 
coastal area codes and exchanges but no household information (e.g., name, angler license 
status) was available. The ALDS sample, by contrast, was randomly selected from the licensure 
database with associated contact information that was sometimes incomplete or out of date. 
Thus, the pilot study afforded a direct comparison of the two sampling frames—landline RDD 
for CHTS and the angler registry for ALDS. Though the ALDS response rates were only 
“marginally higher” than CHTS, the new sampling frame resulted in significant data collection 
efficiencies through an increased number of interviews from the target population of saltwater 
anglers (Andrews et al., 2014). This research, however, also suggested that sizeable coverage 
issues existed with the registries related to errors in contact information (e.g., old/incorrect 
telephone numbers), state-specific exemptions, and anglers that should have a license but did not, 
ranging as high as 70% in some states. 

 

Pilot Study – Dual-frame Telephone Survey 

In addition to the angler registry, the 2006 report also suggested a general dual-frame approach 
to increase coverage of the target population for estimation of fishing effort (Brick et al., 2011; 
Lohr, 2007) and to increase data collection efficiencies with already identified anglers, regardless 
of the chosen data collection mode (telephone, mail, etc.). Building on the results of the ALDS 
pilot, NMFS next examined the combination of the angler registry with a landline RDD survey.  
Acknowledging that anglers could be listed in either or both sampling frames, NMFS selected 
independent samples from each frame (CHTS RDD and ALDS registry) and then weighted the 
results from each frame to produce a series of unified estimates (e.g., Lohr and Rao, 2000).  
Response rates from the pilot survey were low and similar in magnitude to CHTS; 
undercoverage concerns noted for the ALDS design remained. There was also insufficient 
information to determine if a sampled household/angler was listed in both frames to construct 
efficient weighting adjustments to lower nonresponse bias and coverage bias associated with 
those not present in either frame. Consequently, NMFS abandoned this alternative design. 

NMFS neither evaluated a landline/cellular dual-frame RDD design for the estimation of fishing 
effort, nor a telephone survey using cell phone numbers alone. Instead, they assessed prior 
research on telephone surveys for characteristics relevant to the needs of MRIP. For example, 
since May 2004, residents may “port” their landline (or wired) numbers to a cellular (wireless) 
carrier and device (FCC, 2016). Also, cellular phone numbers are allowed to travel, meaning that 
the number assigned upon activation need not change when a person moves to another area in the 
United States. Thus, ported-landline and cellular phone numbers introduce inefficiencies in data 
collection because they are not necessarily linked to the geographic areas targeted by MRIP (e.g., 
Keeter et al., 2015). 
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Fishing Effort Survey 

The ALDS research uncovered sampling and data collection efficiencies in using the NSAR as a 
sampling frame (as suggested in the 2006 report), but NMFS also noted that the remaining 
undercoverage could limit the quality of the fishing effort estimates. Additionally, the general, 
ongoing decline of response rates to telephone surveys was a growing challenge. Brick et al. 
(2011), for example, discovered that the coverage of the CHTS was only about 50 percent in the 
aggregate of Florida, Massachusetts, New York, and North Carolina, and that the aggregate 
response rate was around 10 percent, while a test mail survey resulted in a response rate of over 
30 percent. Consequently, NMFS evaluated the feasibility of a mail survey. 

Address-based sampling (ABS) frames have been available to the public since the early 1990s 
(Iannacchione, 2011). These frames are developed from commercially available versions of the 
U.S. Postal Service’s Computerized Delivery Sequence (CDS) file, the route taken by postal 
carriers to deliver mail. The CDS, like the NSAR, alone is not a complete list and is therefore 
subject to undercoverage. The CDS may be supplemented with information to produce a more 
complete sampling frame. Supplemental files include, for example, the No-Stat file, a file 
containing over seven million primarily rural mailing addresses not listed on the CDS (Shook-Sa 
et al., 2013), and ancillary data from public and private sources related to population 
demographics and other characteristics (AAPOR, 2016). With augmentation of the No-Stats file 
alone, ABS sampling frames provide near-complete coverage of the U.S. household population 
(Iannacchione, 2011). 

NMFS then tested a new list that incorporated the coverage benefits of ABS and state-specific 
licensure database (NSAR) for the new Fishing Effort Survey (FES). All ABS addresses in 
relevant East and Gulf Coast states were retained, excluding grouped quarters without individual 
unit addresses (e.g., correctional and nursing facilities; Reist, 2012) and known businesses. 
Additional records found on the NSAR not matching to information on the ABS address list 
were also retained, including those with addresses outside the coastal state. Addresses on the new 
FES sampling frame were then stratified (grouped) within state to allow differential sampling by 
(1) coastal counties (specified distance from the coast) vs. non-coastal counties, and (2) NSAR 
exact match (address and/or telephone number, if available) vs. no match (Andrews et al., 2014). 
This is referred to in the sampling literature as a single-stage stratified design (e.g., Valliant et 
al., 2013).  

The FES pilot test using the new address frame resulted in impressive improvements over its 
predecessor survey, CHTS (Andrews et al., 2014). The augmented-ABS frame enabled a direct 
link to coastal households through geolocation information; this provided efficient sampling and 
data collection methods to target angler households. Additionally, this new approach provided a 
new level of stratification for sampling associated with licensure status (Yes vs. No / Unknown).  
Then, samples in the matched strata were drawn at a higher rate to gain efficiency under the 
assumption that this stratum has higher rates of saltwater anglers. Finally, a subsample of 
nonrespondents was contacted again to assess nonresponse bias; data collected on the 
nonresponse follow-up sample participants did not show any detectable levels of nonresponse 
bias, suggesting high-quality data.  Note that many studies include nonresponse follow-up 
components to their study designs in order to measure and adjust for nonresponse bias following 
guidance provided in Standards and Guidelines for Statistical Surveys from the U.S. Office of 
Management and Budget (OMB, 2006). 
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FES documentation to date is not clear on the level of augmentation of the sampling frame 
beyond the NSAR such as the No-Stats file. This suggests an area of future research toward 
ensuring maximal coverage of the coastal-state household population especially for those with 
private boat docks. Additional augmentation of the FES frame could afford further targeted 
sampling and associated data collection efficiencies if information say from market research 
vendors proved fruitful. 

The 2006 report recommended that a dual-frame survey (i.e., using more than one sampling 
frame to draw a probability sample) “should be used wherever possible to reduce sample bias” 
associated with undercoverage noted for the single sampling frame design (see Chapter 2 
discussion). Although not a true dual-frame design as suggested by the 2006 report, NMFS 
correctly argues that the advantage of their approach is that it avoids biases in the dual-frame 
estimator resulting from identification of households listed on multiple frames (Andrews et al., 
2014). These records can be identified either prior to sample selection through frame matching or 
post data collection through respondent-provided information such as whether they have a 
saltwater fishing license. Here, the frame matching errors create modest efficiency loss but do 
not create any bias since the weights remain the inverse of the probability of selection and all 
households are covered by the frame. 

Results from the FES pilot study were striking. The new study design produced a 1.6-fold 
increase in the likelihood of surveying a household with at least one angler over the other pilot 
designs evaluated. There was also a 3-fold increase in the response rate, along with a 4.1-fold 
increase in “the mail survey estimate of total fishing effort” relative to CHTS survey (Andrews et 
al., 2014). Note that the sizeable increase in estimated effort from this pilot does not necessarily 
suggest higher-quality data (e.g., lower nonresponse bias) but could indicate a true change over 
time; without a “gold standard” (from another survey or source) on which to compare, the reason 
for the change is only speculative. 

 NMFS officially launched the FES in January 2015 in tandem with CHTS for states in the 
Atlantic and Gulf coast regions (NMFS, 2016). Administering the two surveys simultaneously is 
part of the three-year plan to transition from CHTS to FES while gathering needed information 
to re-calibrate historical CHTS estimates to adjust the data series. The FES achieved an overall 
response rate of 35.1% (ranging from 32.3% to 44.7%), almost 28 percentage points higher than 
CHTS (7.3%, ranging from 4.6% to 11.2%).  As with the pilot study, fishing effort estimated 
from FES was 4.7 times larger than the value tabulated from CHTS responses. 

 

Other Data Collection Research 

The 2006 NRC report also mentions the need to investigate other modes such as electronic data 
collection. Though much has been accomplished, to our knowledge NMFS has yet to investigate 
the role of electronic data collection (e.g., a web-based survey) either alone or in combination 
with an initial mode of data collection. This investigation, however, should proceed with caution. 
For example, providing participating households access to a web instrument (in lieu of 
completing the mail questionnaire) may provide cost-savings and reduce the time needed to key 
and process the data. But, the digital divide (Horrigan, 2015) may very well result in coverage 
bias by excluding lower income households, suggesting this option is not viable for full 
implementation. Data collection via a smartphone application (app) or text messaging may 
supplement the web option in a mixed-mode survey as long as the questionnaire remains 
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relatively short (Link et al., 2014); coverage bias is less likely a concern here because 
approximately 92% of adults in the U.S. are estimated to have a cell phone (Anderson, 2015).  

However, mixed-mode surveys, those with multiple ways for a respondent to provide 
information (e.g., mail back a hardcopy questionnaire or use the web instead), have several 
advantages and disadvantages (Dillman and Messer, 2010). Advantages include reduction of 
errors associated with non-negligible nonresponse and possibly reduction of survey costs. 
Disadvantages include mode effects (differential patterns of reported information associated with 
the data collection methods), lower data quality (Sakshaug et al., 2010) and possibly lower 
participations rates (Medway and Fulton, 2012). 

 

Fishing Effort Estimates from the For-Hire Surveys 

The CHTS includes only households with a landline area code and exchange linked to coastal 
counties of the United States. The FES sampling frame is much larger, being comprised of all 
addresses in the East and Gulf Coast states. Note that unlike the pilot study, the FES sampling 
frame excludes anglers identified from licensure databases who live outside these coastal states. 
Consequently, undercoverage in the FES frame will remain if this list does not adequately cover 
non-coastal state anglers. Because MRIP’s scope covers recreational angler fishing effort 
regardless of where the person lives, both CHTS and FES may include some level of 
undercoverage in the fishing effort estimates if the adjustment for non-coastal anglers estimated 
from the Access Point Angler Intercept Survey (APAIS) is somehow insufficient (Fisheries 
Statistics Division, 2016). The committee welcomes on-going analyses of FES coverage, both 
before and after the APAIS adjustment is applied, along with the direct evaluations of the APAIS 
non-coastal adjustments. 

The For-Hire Surveys (FHS) were designed to collect information on “fishing effort and catch by 
marine recreational anglers fishing on professionally licensed for-hire vessels (including charter, 
guide, and large party boats)” simultaneously (Sauls et al., 2008). FHS was initially “developed 
to resolve undercoverage of charter and head boat angler effort” inherent in the CHTS for the 
Atlantic and Gulf Coasts (NMFS, 2014b). The committee presumes that the FHS may also 
provide an undercoverage adjustment for the FES used to either confirm or supplement the 
APAIS adjustment. NMFS states in the handbook that most anglers who take these types of boat 
trips do not live in coastal states.the handbook that most anglers who take these types of boat 
trips do not live in coastal states.   

Unlike CHTS and FES, the FHS includes samples of for-hire vessels selected from a 
“comprehensive directory of for-hire boats” stratified by vessel type, state, and week within the 
data collection wave. To date, the committee is unaware of studies to assess and address the 
coverage properties of the FHS sampling frame and agrees with a consultants’ report that stresses 
the need for a comprehensive list (Chromy et al., 2009). The handbook notes that an adjustment 
factor from APAIS is applied to the FHS effort estimates to account for angler trips on for-hire 
vessels not on the sampling frame. Details of the undercoverage adjustment and other survey 
weight components are found in Sauls et al. (2008).  Evaluative studies along with 
documentation on sampling, frame coverage and other measurement issues for the FHS would 
benefit MRIP and provide needed information to the public. 
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A vessel representative is contacted by telephone to relay details of the fishing trips that occurred 
during the prior week, including the number of customers who fished for a particular fishing 
period. Upon inspection of the questionnaire, the committee notes that the respondent is not 
asked to identify the number of anglers living outside the coastal areas, or whether they had their 
own fishing license (and hence captured on the NSAR). Thus, the committee cannot confirm or 
refine the statement that most anglers on Atlantic/Gulf Coast for-hire vessels are from non-
coastal areas. Gathering such information may be feasible from a cost and burden prospective if 
NMFS collects electronic logbook information from the vessel captains as recommended in a 
consultants’ report (Chromy et al., 2009). Additional information on the FHS is discussed in 
Chapter 4. 

 

Survey Materials 

The 2006 report did not provide key recommendations for the study questionnaire used to 
estimate effort. However, noting that interviewer-assisted questionnaires are different from self-
administered ones (Dillman et al., 2014; Groves et al., 2009), both in form and in content, NMFS 
set out to develop and test a new questionnaire (also called the survey instrument) for the FES. 

NMFS used cognitive testing (Groves et al., 2009) to evaluate changes in the short CHTS 
instrument to improve, for example, the angler’s ability to report on saltwater fishing sites at the 
exclusion of freshwater sites. NMFS also focused on telescoping errors where respondents 
inadvertently include or exclude fishing trips from the designated two-month reporting period 
(Gaskell et al., 2000). Pilot studies conducted by NMFS suggest that these challenges have been 
reduced, though they recognize that some “residual reporting errors” may still exist. 

As with the CHTS questionnaire, the FES questionnaire is relatively short, covering both sides of 
one page. The FES questionnaire contains 10 questions on weather information, whether anyone 
in the household has been fresh- or saltwater fishing in the past 12 months, the type of telephone 
service, household tenure (rent, own, etc.), length of stay and household size. Non-fishing 
questions were included in the FES questionnaire based on research that shows such items 
increase participation from non-angler households (NMFS, 2014). Six questions are asked of, at 
most, the five oldest members of the household: demographics, whether they saltwater fished 
from shore/boat, and the number of days fished by location in the designated 2-month period and 
within the past 12 months. Because of the undercoverage of private access anglers in the 
intercept survey, an additional question to determine whether respondents used public or private 
access would provide valuable information to MRIP. 

Materials included with the mail questionnaire are a cover letter containing details to enable 
informed consent to participate in FES, along with frequently asked questions, a prepaid return 
envelope, and a small cash incentive. Noting challenges with respondents distinguishing fresh- 
from saltwater locations, NMFS could evaluate the utility of including a state map with 
identified saltwater access points. This may also improve angler recall. 

Another item of note is the two-month recall period common to both the CHTS and FES. 
Limited documentation is available on the historic decision to set two months as the recall period 
(Groves et al., 2009; see also Chapter 1) for CHTS other than methodological studies conducted 
in the 1970’s that suggested a recall period longer than two months would result in unreliable 
estimates (NMFS, 2014). Presentations from NMFS to the committee in open meetings suggest 
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that reducing the size of the data collection wave and recall period could increase the FES 
sample size and consequently the cost of the study. NMFS will soon comment on results from a 
recent pilot experiment to compare results from a one-month recall period against the standard 
two-month period. Any design changes to address non-negligible recall bias should be made in 
light of sample size (cost) implications, along with effects on when estimates are made available 
to the public.  

Noting problems associated with recall bias, research has been conducted using prospective data 
collection techniques. For example, the Migratory Bird Hunter Survey requests sample members 
to maintain a prospective diary to record hunting trips during the season (USFWS, 2016).  
However, some research suggests a higher participant burden with prospective diaries leading to 
lower response that should be evaluated through a pilot study (Fricker and Tourangeau, 2010).  

Prospective electronic data submission by a household respondent, say through smartphone or 
tablet apps, may ease these concerns and could be a focus for future research. The ability to 
“capture data in the moment” has benefits for eliminating recall bias, a concern expressed for 
CHTS and FES, provided that the respondent burden does not effect of participation rates (Link 
et al., 2014). Therefore, NMFS is encouraged to consider a prospective design with electronic 
data collection as a future pilot study. As discussed in Chapter 8, NMFS should consider 
implications on the data series when evaluating the pros and cons and introducing enhancements 
to the FES. 

 

Sample Design 

The CHTS sample design is described as a stratified simple random sample of RDD landline 
telephone numbers associated with targeted coastal areas and subareas. The study telephone 
numbers are randomly selected from banks of 100 numbers with at least one working residential 
landline phone (1+ banks), excluding those designated as a business (Link et al., 2008). Biases 
associated with undercoverage (excluding, for example, cell phone only households) and 
cognitive burden in recalling fishing trips in the past two months during a brief telephone 
interview are a few challenges noted in the 2006 report and by NMFS (Andrews et al., 2014). 

The FES sample design, by contrast, is a stratified simple random sample selected bi-monthly 
from an ABS frame of addresses in Atlantic and Gulf Coast states.  Mutually exclusive strata 
(groups of addresses) are defined by the interaction of county proximity to the coast and NSAR 
match (yes/no) within each state under the FES purview, all important characteristics to the 
estimation of the annual fishing effort. NMFS uses differential sampling rates to target strata 
with a higher likelihood of interviewing anglers without sacrificing coverage (Andrews et al., 
2014). Just prior to data collection, NMFS augments the sample with state-specific license 
registry data linked to the NSAR to ensure current contact information such as telephone number 
(Fisheries Statistics Division, 2016). Documentation on the augmentation could benefit from 
additional clarity regarding the point at which the frame is updated with critical information such 
as the NSAR match (yes/no; see also Chapter 7 recommendation regarding enhanced 
documentation).  

The FES is designed to produce cross-sectional (i.e., yearly) fishing effort estimates by state. As 
noted in documentation provided to this committee by NMFS, the state-level annual estimates 
are expected to be precise, assuming a coefficient of variation (= 100 × standard error of the 
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fishing effort estimate divided by the estimate) no greater than 20 percent and historic response 
rates (Fisheries Statistics Division, 2016). An optimal allocation methodology determines the 
distribution of cases across strata within each state. Requiring the FES to produce precise 
estimates for in-season estimation is not feasible given time and funding constraints and instead 
would require specialized surveys for this purpose—consider, for example, the red snapper 
survey field tests being conducted in Alabama, Florida, Mississippi, and Texas in collaboration 
with NMFS (Sharpe, 2016)—and/or specialized statistical methodology. 

The 2006 report recommended the evaluation of panel designs for estimation of effort, noting 
both pros and cons of this alternative design. With survey panel designs all or a portion of the 
sample are interviewed across multiple data collection periods (e.g., Lavrakas, 2008). The 2006 
committee focused specifically on the benefits of a rotating panel design where change between 
two years of the study can be estimated along with cross-sectional changes as currently 
implemented. Also mentioned in the 2006 report were the potential benefits of a rotating panel 
design (multiple panels of sample members are brought in and removed from the study at a 
designated frequency) for maintaining or even increasing response rates e.g., Lavrakas, 2008). 
To date, panel pilot studies have been conducted in Texas to evaluate the utility of the iSnapper 
app for prospective collection of catch data on Red Snapper (Stunz et al., 2014; NOAA, 2016) 
and in North Carolina and Florida to assess the feasibility of collecting catch and effort 
simultaneously (NOAA, 2016).  

NMFS is cognizant of bias associated with nonresponse and has included design components to 
mitigate this challenge. All FES sampled households that do not respond within a specified 
period of time are sent a reminder postcard. The third and final mailing to remaining 
nonrespondents includes a nonresponse conversion letter, a second questionnaire and a post-paid 
return envelope, delivered together via first-class mail. Additionally, the pilot studies that served 
in the development of the current FES design included an evaluation of nonresponse bias 
(Groves and Couper, 1998). NMFS conducted a small nonresponse follow-up study on a random 
subsample of nonrespondents (see, for example, Valliant et al., 2013 for a discussion of 
nonresponse follow-up studies). This subsample was contacted again using priority mail and an 
additional cash incentive. Comparison of the “fishing prevalence” estimates did not uncover 
substantial differences in the initial and follow-up respondents. However, the documentation 
does not discuss changes in fishing effort. NMFS should evaluate the utility of including a 
nonresponse follow-up as part of the standard FES design as an on-going evaluation of 
nonresponse bias. 

 

Weighting 

Historically, fishing effort was estimated with CHTS as the weighted number of saltwater fishing 
trips made by coastal-area residents inflated to include an estimate for non-coastal area residents 
tabulated from the Access Point Angler Intercept Survey (Chapter 4). With FES, nonresident 
anglers—those on the NSAR and without a corresponding address on the ABS frame—
contribute data for the nonresident estimates, while those listed on the ABS frame provide the 
core effort estimate. These surveys are referred to as the FES Nonresident Angler Survey (NAS) 
and the FES Resident Angler Survey (RAS) in some documentation (NMFS, 2013). 

Regardless of the survey, the base weights (inverse selection probabilities) are adjusted for 
nonresponse to mitigate biases potentially present in the respondent data if those declining 
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participation have differing levels of effort (e.g., Lohr, 2010; Valliant et al., 2013). NMFS uses a 
nonresponse weighting class adjustment with classes formed by information available for all 
sampled households, namely, the interaction of state, coastal/non-coastal area, and additionally 
with FES, match/nonmatch with NSAR, and presence of a telephone number linked to the 
sampled ABS address. Note that survey weights are generated independently for RAS and NAS. 
With this methodology, respondents and nonrespondents ideally respond similarly for key study 
questions within groups formed by the weighting classes (Valliant et al., 2013; Haziza and 
Lesage, 2016). This is a strong assumption made for all surveys using this approach. 

As noted previously, the FES ABS frame appears to contain only information appended from the 
NSAR and no other source. NMFS may find that a nonresponse model enhanced with NSAR 
information could prove of benefit for the matched sample if item nonresponse and data quality 
were sufficient to warrant investigation. Additional model covariates may be obtained through 
supplemental information provided on the ABS frame (e.g., indicator for a seasonal home) or 
market research vendors (AAPOR, 2016). 

In the final step, NMFS calibrates the nonresponse-adjusted weights for the study respondents to 
the estimated number of households by sub-state sampling strata from the American Community 
Survey (ACS; Fisheries Statistics Division, 2016). Not only does this procedure align the 
estimated number of households with the ACS, but also weight calibration has been shown to 
lower both sampling and non-sampling errors if relevant variables are available for respondents 
and from the population (Kott, 2016; Kott and Chang, 2010). Data obtained through the FES 
questionnaire, such as household tenure, may prove advantageous to enhance the calibration 
model. Also, as noted in the 2006 report, a rotating-panel survey could afford detailed variables 
for nonresponse adjustment for panel members who participated in the first year of the study but 
not the second.  

In summary, FES weighting methodology includes three key components: inverse probability of 
selection, an adjustment for nonresponse, and poststratification. Documentation to date does not 
suggest any treatment for mail packets returned as undeliverable or weight adjustments for 
ineligibility (e.g., vacant households). NMFS could consider a separate unknown-eligibility 
adjustment especially if the proportion of the sample with no contact is large. Otherwise, the 
fishing effort estimates could be overinflated because the weighting methodology must assume 
the same rates of recreational fishing for unoccupied households as calculated from responding 
households. We assume that the population control totals do not include unoccupied households 
and therefore address this issue. However, enhanced documentation on the weighting 
methodology would benefit NMFS now and in the future, as well as provide additional 
information for the public at large. 

Additionally, if NMFS further expands the bi-monthly design to include a nonresponse follow-
up, then further research is needed to evaluate the weighting methodology in light of a two-phase 
design, where phase 1 is the current FES design and phase 2 is the nonresponse follow-up. For 
example, correlates of nonresponse may differ by phase, suggesting a different nonresponse 
adjustment for the follow-up study. Enhancing the complexity of the design and/or the weighting 
methodology must be carefully evaluated to determine relative gains in efficiency and data 
quality without delaying release of the estimates or affecting continuity of the data series (see 
Chapter 8). 
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NMFS also could use the FES to estimate the number of households with at least one angler in 
U.S. coastal states. If these FES estimates do not align with the population, then estimated effort 
could be severely biased low or high. Consider this generic example: Unbeknownst to the 
research team, the FES sampling frame had 25 percent undercoverage of the angler population, a 
conservative estimate given the 70 percent result cited in Andrews et al. (2013). A higher 
proportion of sample addresses was drawn from the NSAR-matched cases in keeping with the 
current design. Owing to leverage-saliency theory where sample members who are interested in 
the survey topic are more likely to participate (Groves et al., 2000), the response rate from angler 
households was 2.5 times higher than from non-angler households. For convenience and 
simplicity, we ignore the effect of measurement error in the data provided by the participating 
households. Instead, we focus on the final weight calibration step noted above. If the base 
weights are adjusted to the frame totals, then the estimated number of angler trips (effort) could 
be underestimated because of the undercoverage bias. Conversely, if the base weights are 
adjusted to the ACS totals, then the estimated number of angler trips could be overestimated 
because of nonresponse bias.   

As demonstrated through this simple example, comparison of the estimated number of 
households from FES with other sources is very important. However, such information to our 
knowledge is non-existent. Consequently, NMFS should consider collaborating on other federal 
agencies’ surveys to include items to estimate the number of recreational saltwater anglers or 
households with at least one angler, such as the American Time Use Survey. These external 
estimates could be used to verify the estimates or as covariates in an FES weight calibration 
model to reduce nonsampling biases (Dever and Valliant, 2010). 

 

Data Quality and Missing Data 

Data quality is defined by many components, including coverage, nonresponse (both item and 
unit), questionnaire content, data entry, and sampling error. Biemer and Lyberg (2003) provide a 
framework for assessing quality through the lens of total survey error (see also Chapter 2 
discussion). NMFS has made great strides in redesigning the effort survey to lower bias and 
improve data quality. However, the assessment of data quality must be an on-going evaluation 
such as including a nonresponse follow-up as a standard component of the FES design.  

There are yet other potential issues including respondent compensation, respondent perceptions 
and the validity of retrospective data. The wave follow-up methods in use (e.g., reminder 
postcard) appear adequate and fit within the framework of standard mail-out survey 
methodologies. Based on findings of an MRIP-sponsored pilot study NMFS determined the 
optimal compensation to surveyed households to be $2.00 (Andrews et al., 2014). The findings 
of the study appear reasonable and the choice of $2.00 reflects a careful consideration of the 
tradeoffs between nonresponse reduction and survey cost.  Another potential problem is 
respondent perceptions. Respondents’ perceptions of government, the value of the MRIP survey, 
and the effectiveness of management efforts at various levels may vary by state. Variations in 
response rates across states, taken into account when determining the final sample size for each 
state, should be monitored and assessed on a regular basis. In states with particularly low 
response rates efforts should be made to research underlying reasons (e.g., insufficient 
incentive), say through a nonresponse follow-up, and to develop appropriate strategies for 
mitigating the problem.    
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Although discussed earlier, concerns about the validity of retrospective data certainly need 
further scrutiny. There is at least one pilot project that is looking into the measurement error and 
validity of the two-month reference for estimating effort in the mail-out surveys. Potential 
measurement error is certainly one problem. However, the problem is somewhat more 
complicated by the fact that one person from each FES household is likely reporting on the 
fishing efforts of the other members of the household, just like the CHTS design. There is the 
potential for measurement error both for the respondent’s self-reporting of effort within the two-
month timeframe and for the reporting of other household member’s effort in that same time 
frame. Thus, measurement error in this case can take various forms.   

One area of data quality not covered in the current FES documentation is item nonresponse, i.e., 
missing responses from an otherwise completed questionnaire (Haziza, 2009). Item nonresponse 
can be addressed with imputation, where the missing value is replaced with a valid response 
using a defined model. Conversely, missing values can be excluded from the household-level 
estimates; in the case of fishing effort, this assumes no effort (fishing trips) for one or more 
household members. NMFS is encouraged to report on the level of item nonresponse and to 
identify procedures to address the incomplete information, as it has direct implications on 
estimation. Methods could include weighted hot-deck imputation (Cox, 1980) with predefined 
classes for quick implementation, or more advanced techniques for questions with high item 
nonresponse or increased likelihood for rounding bias (.g., Huttenlocher et al., 1990). 

 

Variance Estimation 

A standard error for estimated effort is calculated through Taylor expansion procedures per 
information provided to the committee by NMFS (Fisheries Statistics Division, 2016; Wolter, 
2007).  The Taylor expansion approach does not account for nonresponse as available for other 
methods such as replicate variance estimation (e.g., Valliant, 2004). If the sampling fraction (i.e., 
proportion of households selected for the study out of those on the FES sampling frame) is small, 
the so-called reverse approach of Shao and Steel (1999) is also another option (see also Haziza, 
2009; Kim and Rao, 2009). Software is available to analyze both sets of weights, though the 
generation of replicate weights requires additional time to generate and research to dictate the 
number of replicates to generate (e.g., Wolter, 2007; Valliant et al., 2008). 

 

Conclusions and Recommendations 

Conclusion: The methodologies associated with the current Fishing Effort Survey, including the 
address-based sampling mail survey design, are major improvements from the original Coastal 
Household Telephone Survey that employed random-digit-dialing to contact anglers. This is a 
reflection of an immense amount of effort on the parts of the NMFS staff, contractors, and 
consultants. 

Conclusion: The two-month recall period for Coastal Household Telephone Survey (CHTS) was 
set for consistency with the seasonal time periods captured by the on-site intercept surveys, such 
as the Access Point Angler Intercept Survey. This same recall period was chose for the Fishing 
Effort Survey to match CHTS. Several factors, however, are related to the quality of angler 
recollections, including number of fishing trips and the frequency around the beginning/end of 
the data collection wave.  
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Recommendation: NMFS should continue to evaluate the cognitive properties of a 2-month 
recall period to confirm or update research on this topic conducted in the 1970s. 

Recommendation: NMFS should consider evaluating a prospective data collection 
methodology, such as asking people in advance to document fishing trips planned over the next 
two months, to reduce concerns about angler recall. 

Conclusion: Survey material initially sent to the sampled household includes a small cash 
incentive in appreciation of the adult respondent’s time to complete the questionnaire. Incentives 
have been shown to be effective in reducing nonresponse. Nonresponse, however, will be an on-
going challenge for all surveys, which can lower quality and precision.  

Recommendation: NMFS should consider conducting targeted annual nonresponse studies as a 
standard component of MRIP. The purpose of these studies would be to continually monitor 
correlates of nonresponse and nonresponse bias in an effort to control its damaging effects on 
data quality.  

Conclusion: Maintaining comparability across the years is important for evaluating trends in 
fishing effort. Changes in fishing effort can result from actual change over time. They can also 
result from measurement errors such as nonresponse bias, from procedural changes such as new 
survey questions, or from ineffective adjustments to the survey weights. Without data on 
respondents who are repeatedly surveyed over the time period of interest, it can be difficult to 
determine the extent to which a change is real or results from these other sources. 

Recommendation: As recommended in the 2006 report, NMFS is encouraged to continue 
research on survey panels, where a portion of the sampled households is retained for one or more 
interviews, for the Fishing Effort Survey alone or for an effort-catch combined study. The 
purpose of the survey panel would be to assess trends and any anomalies in those trends, to 
assess any improvements in data collection efficiency through increased participation, and 
possibly to lower measurement error associated with, for example, trip recall with a more 
engaged sample of anglers. 

Recommendation: NMFS should evaluate the benefits of collaboration with another federal 
survey (e.g., the American Time Use Survey) to include items related to fishing effort. These 
external estimates could provide corroboration of the fishing effort estimates and possibly 
provide useful variables for an enhanced Fishing Effort Survey weight calibration model to 
address sampling and nonsampling biases. 

Conclusion: Collecting data for fishing effort estimates through electronic modes (e.g., web 
questionnaire, smartphone app) may reduce study costs associated with keying and processing 
the questionnaires. Additionally these vehicles may be a viable option to increase release of 
fishing effort estimates with data that is evaluated in real-time.  

Recommendation: As recommended in the 2006 report, electronic data collection should be 
evaluated further as an option for the Fishing Effort Survey, including smartphone apps, 
electronic diaries for prospective data collection and a web option for all or just panel members.  

Conclusion: Weight adjustments have proven effective in lowering biases in survey estimates 
such as those associated with nonresponse and frame coverage errors. The effectiveness is only 
as great as the association of the adjustment covariates with nonresponse and important measures 
of the survey. The Fishing Effort Survey weighting methodology borrows on the strength of the 
new sampling design to include, for example, an indicator for at least one licensed angler in the 
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household. Consequently, the use of additional variables that are associated with fishing effort 
and/or survey participation might prove beneficial for the weight adjustment models.  

Recommendation: Current or augmented variables on the addressed-based sampling frame 
should be evaluated to improve the efficiency of the Fishing Effort Survey weighting 
methodology. 

Conclusion: Variance estimation is a critical component to any survey. Methods that do not 
account for all components of the sampling design and weight adjustments will typically 
underestimate the sampling variance. This is especially important for surveys without a high 
level of response such as with Fishing Effort Survey (~40 percent). 

Recommendation: Other variance estimation methods should be evaluated for fishing effort 
estimates to account for weight adjustments, especially those associated with nonresponse.  
These include replication methods and the so-called reverse approach. 
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Chapter 4 

Sampling and Statistical Estimation for the 
Angler Intercept Survey 

 
Introduction 

One important component of recreational fishing surveys is the intercept survey. As noted by the 
National Research Council’s (NRC’s) 2006 study, the intercept survey for the Marine 
Recreational Fisheries Statistics Survey (MRFSS) used a stratified multi-stage sampling design, 
but the (point and variance) estimation procedures were not accounting for the complex design 
features, potentially leading to biased estimates. Also, the previous MRFSS design did not 
provide adequate coverage of night fishing. Finally, the previous MRFSS design used the 
concept of “alternate site,” which did not support the calculation of well-defined inclusion 
probabilities. To address the 2006 review recommendations, the intercept survey underwent a 
complete redesign in terms of both sampling and estimation procedures. The current methods 
used in the Access Point Angler Intercept Survey (APAIS) for the Marine Recreational 
Information Program (MRIP) are a vast improvement over the previous sampling and estimation 
procedures and reflect state of the art methods in survey sampling.  

This chapter contains a discussion of the initiatives implemented to address the 
recommendations, the current committee’s evaluations of those initiatives, and recommendations 
for future studies and improvements.  

 

Data Collection and Sampling Design 

The target population for the intercept survey consists of the marine recreational angling fishing 
trips that are taken during a given two-month data collection period, or wave. For these purposes, 
a “trip” is generally considered to be each time an angler engages in fishing and then 
subsequently leaves a particular site. It is estimated that there are between 5 million and 20 
million fishing trips taken during a given wave. The newer APAIS is conducted for two-month 
waves in 16 states bordering the Atlantic Coast and Gulf of Mexico (excluding Texas, and 
Louisiana), as well as in Puerto Rico (Breidt and Chromy, 2016). Depending on the state, the 
number of waves ranges from three to six.1 The objective of the intercept survey is to estimate 
the catch per unit effort (CPUE), by species, catch category (harvested or released dead or alive), 
and fishing mode (Charter Boat, Party Boat, Private or Rental Boat, Shore fishing), of anglers 
participating in marine recreational fishing in the study states. 

The two main data collection tasks of the APAIS are counts of completed angler fishing trips and 
angler-intercept interviews. The angler interviews are obtained by intercepting marine 
recreational anglers at shore (SH), private/rental boat (PR), and charter boat (CH) access points. 
Sampling in the party (or head) boat (HB) mode includes riding on the boats during fishing days 
                                                           
1 See http://www.st.nmfs.noaa.gov/recreational-fisheries/Surveys/coverage. 
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(no overnight fishing trips are sampled). The interviewers ask anglers about their fishing day and 
obtain some demographic data about the anglers, as well as data on any fish released or already 
filleted. It also involves examining the catch for species identification and enumeration, and 
potentially weighing and measuring the catch.  

The current APAIS sample design is a multistage stratified design. The population is first 
stratified based on site-group (beach-bank, artificial structures, charter boat, private/rental boat, 
and the special offshore group), state, wave, region, month, type of day (weekday and weekend) 
and 6-hour blocks within a 24-hour day (2AM-8AM, 8AM-2PM, 2PM-8PM, 8PM-2AM, 11AM-
5PM).  The 11AM to 5PM interval, which corresponds with peak fishing activity, was added in 
2014, due to lower activity in the early morning and late afternoon/evening resulting in a small 
number of completed interviews (Breidt and Chromy, 2016). That interval overlaps with the time 
intervals 8AM to 2PM and 2PM to 8PM; however, the inclusion probabilities are adjusted in 
order to account for the overlap so that double counting does not occur. This interval corresponds 
to peak fishing activity. Before 2014, the APAIS used the fishing mode as a stratification 
variable. In 2014, APAIS transitioned from fishing mode-stratified sampling assignments to 
mixed-boat-mode and shore mode sampling, and in 2016 it transitioned to fully mixed-mode 
sampling to ensure adequate sampling in all modes of eligible fishing anglers (Breidt and 
Chromy, 2016). The current APAIS design uses the site-group as a stratification variable to 
ensure sufficient sample size for all modes of eligible fishing anglers. This decision was made to 
improve productivity in terms of number of completed interviews. 

The first-stage sampling frame is from a spatio-temporal list of site-days (defined as a 
combination of a fishing site or cluster of sites and a day), which is constructed from the public 
access fishing site register (SR). Field observations are entered into a web application upon 
return from the field. In some instances, a site may permanently close (e.g., out of business, 
destroyed by a storm, etc.). In this case, a site is retired but remains on the SR. A primary 
sampling unit (psu) is a site-day within a given six-hour time slice stratum (Breidt and Chromy, 
2016). The SR is a database of all known public access sites from Maine to Mississippi, and 
Puerto Rico with fishing activity. Each site on the SR is assigned an identification number, 
which remains the same over time. The SR is updated regularly by field observation. The site 
status is coded as retired, making the site ineligible for sampling. 

Each psu consists of either a single site or two sites. Each site is assigned a fishing pressure that 
corresponds to a prediction of the mean number of angler fishing trips that an assigned 
interviewer would encounter based on the site’s most common form of fishing (shore fishing, 
charter boat, etc.; Table 4.1). The assigned pressure for a given site is time-interval dependent. 
That is, a given site may be labeled as a high-pressure site for a given interval block (e.g., 
11AM-5PM) and labeled as low-pressure time for another interval block (e.g., 8PM-2AM). Only 
sites with a pressure of “3” or less can be clustered with one additional site as long as the driving 
time between the two sites is less than 60 minutes and both sites belong to the same county. 
These are referred to as “two-site assignments.” Undercoverage is an important issue in the 
current APAIS as the first-stage sampling frame contains almost exclusively public-access sites. 
As a result, private sites cannot be selected in the sample as they have zero probability of 
inclusion. If the proportion of private sites is large and the behavior of private sites is different 
from that of public-access sites in terms of catch, estimators of Total Catch (see Chapter 2) may 
suffer from large biases (e.g., Särndal et al., 1992; Särndal and Lundström, 2005).  
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At the first stage, a sample of site-days is selected from the spatio-temporal list according to a 
probability proportional-to-size (PPS) sampling design. That is, the inclusion probability of a 
given site is proportional to its fishing pressure. Table 4.1 shows the pressure and associated size 
measure used in the PPS procedure. The latter is expected to lead to efficient estimates if the psu 
inclusion probabilities are (approximately) proportional to the psu catch. However, PPS 
procedures tend to be vulnerable to the presence of influential units when this “proportional 
relationship” is not satisfied. In other words, influential units may be the high-pressure sites with 
low catch or low-pressure sites with high catch. These units tend to make the classical estimators 
unstable in the sense that they have a large variance. One way to check whether or not the PPS 
procedure is appropriate is to plot the pressure measure used against the total estimated catch for 
each site—hour combination and to check if the relationship is linear and goes through the 
origin. If this plot is not approximately linear through zero, it indicates using the pressure 
measure as indication fishing activity may result in inefficient estimates.  

To meet operational constraints (e.g., interviewers not available on the selected dates), a rejective 
sampling procedure (Fuller, 2009) was developed, whereby a very large number of samples is 
first selected through PPS sampling, and only those samples satisfying the operational 
constraints are kept. A sample is selected through simple random sampling among the set of 
samples that satisfy the operational constraints. The inclusion probability of a psu at the first 
stage is then approximated through Monte Carlo methods (Breidt and Chromy, 2016). That is, 
the inclusion probability of a psu was obtained as the proportions of samples that contained that 
psu among the samples satisfying the operational constraints. For two-site assignments, the 
inclusion probabilities are adjusted in order to account for the overlap so that double counting 
does not occur. Without additional information on sample allocation used at the first stage, the 
committee was not able to assess its effect on the efficiency of the estimates. 

 

TABLE 4.1 Pressure category and corresponding size measure 

Pressure Category 
Expected Range of Number of 
Angler-trips 

Size Measure Assigned to 
Pressure Category 

0 1-4 0.5 

1 5-8 2.5 

2 9-12 9 

3 13-19 13 

4 20-29 20 

5 30-49 30 

6 50-79 50 

7 80+ 80 

8 Unable to determine 0 

9 Mode not present at site or 
inactive sites 

0 

Source: Breidt et al., 2012.  
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Depending on the type of fishing (shore or boat fishing), there are one or two additional stages of 
sampling. Sampling of shore fishing is based on a two-stage sampling design, where the 
secondary sampling unit (ssu) is an angler trip within each psu. Sampling of boat fishing is based 
on a three-stage sampling design, where the second stage consists of selecting boat trips within a 
selected site-day and the third stage consists of selecting angler groups within each boat trip 
selected at the second stage. The angler groups are the tertiary sampling units (tsu). When 
possible, field staff try to achieve a census within a psu. That is, on a given site-day, all the 
anglers present on the site are interviewed. However, a census is generally not possible because 
of refusals, language barriers, and missed eligible participants (see below). For a cluster 
consisting of two sites, a census is never possible as the interviewers, the intercepted ssu’s, and 
the intercepted tsu’s are treated as if they were selected according to simple random sampling 
without replacement at the second and third stages, even if this is not the case in practice. 
Therefore, the validity of the estimates in terms of bias depends on how well simple random 
sampling without replacementserve as a good approximation of the actual but unknown design.  

An assignment consists of a time interval, a cluster of fishing sites with activity in at least one 
mode, the order in which those sites are to be visited (in the case of a two-site cluster), and 
date/time on which the cluster is to be visited. Assignments are sampled, and field staff are 
assigned to a date/time period assignment.  

The APAIS instrument is relatively short (NOAA, 2016c). In the previous MRFSS design, the 
field sampling procedures allowed for considerable flexibility on the part of the survey staff. 
Also, samplers have been allowed to obtain interviews from alternate fishing modes and/or sites 
in order to increase productivity and minimize the survey costs; see (Breidt et al., 2012). As a 
result, the inclusion probabilities were difficult to compute, making design-based type estimation 
a difficult task. As recommended in the 2006 report, samplers do not decide where and when to 
conduct an interview in the current design. Instead, each assignment corresponds to a fixed time 
interval. For two-site assignments, the sampler is told in which order he/she will visit the sites. 
With the new design, it is relatively straightforward to compute the inclusion probabilities that 
will be used in the estimation procedures. Following the recommendation of the 2006 report, the 
alternate sites have been eliminated. Finally, unlike in the previous MRFSS design, there is no 
cap on the number of interviews. Samplers attempt to obtain the largest possible number of 
completed interviews for a given assignment. Over the years, the number of completed 
interviews has varied from approximately 6,800 to 25,800 for a given wave in the states where 
APAIS is conducted. Sampling in the party (or head) boat (HB) mode includes riding on the 
boats during fishing days. The interviewers ask anglers about their fishing day and obtain some 
demographic data about the anglers, as well as data on any fish released or already filleted. It 
also involves examining the catch for species identification and enumeration, and potentially 
weighing and measuring the catch. For at-sea sampling on headboats, the interviewer remains on 
the boat throughout the trip, collecting data on the catch as long as fishing continues. 

The APAIS uses face-to-face interviews, which makes it possible for the interviewer to clarify 
unclear questions and to gain the respondent’s confidence. Some characteristics of the 
interviewer may affect the willingness of angler’s to be interviewed. Although a potential 
problem, this is probably less of an issue in the APAIS given the non-sensitive nature of the 
types of questions being asked. There will be variations in interviewer effects due to interviewer 
experience, training, and skills. These factors may affect the nonresponse and measurement 
errors.  
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The training of interviewers is largely the joint responsibility of NFMS and its data collection 
partners: the Atlantic Coastal Cooperative Statistics Program (ACCSP), the Gulf States Marine 
Fisheries Commission (GSMFC), and the Atlantic and Gulf state agencies. Training programs 
must be approved by NMFS. However, it seems that NMFS has limited control on the actual 
implementation of interviewer training and testing as it is currently conducted. Details about the 
training program can be found in the APAIS Statement of Work (2016) and Chapter 5 of this 
report. 

More specifically there are a suite of issues impacting data quality, including various interviewer 
effects and interviewer related variance. As mentioned earlier, face-to-face interviewing, as 
compared to mail-out surveys, have the possibility of introducing additional sources of error and 
bias through interviewer and interviewer-respondent interactions. Some interviewers are more 
skilled than others, for example, and such differences can affect inter-interviewer variance a 
potential source of non-sampling error. Inter-interviewer differences can be related to similarities 
and differences between interviewers and respondents (e.g., ethnicity).  Thus, there are 
characteristics of the interviewer that may affect the willingness of fisher’s to be interviewed or 
respond to certain types of questions. Although a potential problem, this is probably less of an 
issue in the APAIS given the nature of the types of questions being asked (e.g., nonpolitical 
questions).   

There will be variations in interviewer effects due to interviewer experience, training, and 
adherence to protocols. Experience will have an impact on interviewer confidence, proper survey 
pace, and methods for gaining access to respondents. Also, experience can inform interviewer’s 
abilities to build rapport with respondents and respond to questions about MRIP in a positive and 
informative manner. This is particularly important in the MRIP given some of the existing 
confusion and distrust among some constituents. Further, some interviewers are more skilled 
than others in asking questions, which will influence interviewer error and variance. Interviewers 
may vary in their abilities to probe during open ended questioning. An example of this comes 
from question 12 in the North Carolina APAIS. Respondents are asked about where most of their 
fishing effort took place on the current trip in either the Atlantic Ocean or other. For the “other” 
responses, interviewers are to probe and code responses according to DMF waterbody codes. 
This requires both knowledge on the part of respondents and familiarity on the part of 
interviewers to elicit valid and reliable responses.   

Besides being important for collecting high quality data, interactions between interviewers and 
respondents are critical for promoting the program and ensuring fisher participation. A positive 
experience by a fisher respondent could yield future benefits by creating goodwill on the part of 
fishers. Fishers talk to other fishers and a positive message conveyed about the program through 
fisher’s informal social networks and in social media is critical. The attitudes of interviewers will 
impact interview success in terms of unit nonresponse, item nonresponse, measurement error and 
ultimately interviewer variance.    

Naturally interviewer behavior and how it is perceived and interpreted is important. Through no 
fault of their own, for example, interviewer’s behavior might be misperceived as a waste of tax 
payer dollars. The requirements of the sampling design often create situations where interviewers 
are idle between interviews or they are assigned to a sampling window at a given site during bad 
weather when no or very few fishers are present. This idleness may erroneously be perceived as 
a waste of tax payer money. Ways of mitigating these possible misperceptions need to be 
explored and engaging in alternative activities at the site during idle periods (e.g., cleaning the 
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area) or engaging in other behaviors relevant to recreational fishing (e.g., qualitative interviews 
with available fishers).  Interviewer appearance is, of course, important in terms of how they are 
perceived. Dress, the outward display of government symbols (e.g., government symbols on 
shirt), and the display of official government identification will all influence the interview 
outcome. Professionalism is important, but the degree and nature should be tailored to the state 
and regional setting in which the interviews are taking place. Although not a true interviewer 
effect issue, weather (e.g., temperature) can have an impact on respondent’s willingness to be 
interviewed as some studies have found that high temperatures are associated with higher 
nonresponse rates and more measurement error (Cohen and Krueger, 2016).  

 

Missing Data 

APAIS estimates are subject to missing data. For example, in the Atlantic and the Gulf of 
Mexico, approximately 20% of the data are missed because not all eligible anglers complete the 
interviews (Breidt and Chromy, 2016). Four sources leading to missing data can be identified: 
(1) refusals: occur when an angler or party refuses to participate in the survey; (2) mid-interview 
refusals, which occur when some key questions are not answered by the angler or party; (3) 
language barriers: some anglers do not speak the same language as the interviewer (mostly only 
English speaking); and (4) missed eligibles, which occurs when interviewers are busy with other 
anglers or parties (NMFS Statement of work, Access Point Angler Intercept Survey). NMFS 
believes that the most common language barrier situation involves a Spanish-speaking angler 
being approached by an English-only speaking interviewer. If an agent is too busy to interview 
all anglers, then as long as there is no selection of party type (e.g., larger parties are avoided), 
then no bias is introduced as long as all anglers not interviewed are counted. A different situation 
exists when anglers refuse an interview, because this can be indicative of other issues (e.g., 
illegal catches). The committee is not aware of the proportion of missing data due to each of the 
reasons (1)-(4). 

Interviewers should attempt to collect some paradata, which are variables about the data 
collection process (e.g., Kreuter, 2013). Paradata may include variables such as the number of 
anglers in the party, approximate age of the anglers, gender, and fishing mode. These variables 
may be incorporated in the estimation procedures, which may help in reducing the potential bias 
due to missing data. 

 

Weighting and Estimation 

Prior to 2006, the features of the complex survey design were not accounted for in the estimation 
procedures. As noted in the 2006 report, the validity (in terms of bias) of the estimates relied 
heavily on some (implicit) model assumptions. Thanks to the new sampling design, the inclusion 
probabilities and the sampling weights are well-defined, making the use of design-based type 
procedures possible. The weighting process is thus completely new since the 2006 report. The 
base weights at the first stage are defined as the inverse of the cluster inclusion probabilities. For 
a cluster consisting of a single site, the base weight of the site is equal to the base weight of the 
cluster. For a cluster consisting of two sites, a weighting methodology was developed accounting 
for the duration of the visit of each site. When a census is possible the weight of an angler group 
is equal to the weight of the cluster. When a second stage and a third stage of sampling is 
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involved, the weights are equal to the weights that would have been assigned had the ssu and the 
tsu been selected according to simple random sampling without replacement. As a result, the 
validity of estimators in terms of bias depends on whether or not this assumption holds. Based on 
the weighting system described above, an estimate of CPUE (defined as the estimated number of 
fish caught or discarded per angler on a single saltwater fishing trip) is readily obtained, where 
the CPUE is defined as the ratio of the estimated Catch to the estimated Effort, and Effort is the 
total number of single-day angler trips spent saltwater fishing (see Chapter 2).  The CPUE, 
produced by the APAIS, is computed at state-fishing mode/wave/fishing area level. 

An estimate of the variance of the point estimates is obtained through Taylor expansion 
procedures by assuming that the clusters at the first stage are selected with replacement. In 
practice, the clusters are selected without replacement within stratum. As a result, it is 
anticipated that the variance estimators will exhibit an upward bias (slightly larger than 
necessary), although the affect is likely to be small if the first-stage sampling fraction is small 
(i.e., the proportion of PSUs chosen out of the total available for the study is small; Wolter, 
2007; Särndal et al., 1992). In the APAIS, the first-stage sampling fraction is small as the total 
number of psu’s in the population is very large in comparison to the number of selected psu’s. 
Therefore, it is expected that the variance estimator will perform well in terms of bias. 

 

Discard Estimation 

NMFS estimates that a substantial quantity of recreational catch is discarded rather than retained 
and landed. Discards include fish released relatively unharmed and those that are dead or will not 
survive. In 2014, approximately 60% of the national recreational catch was discarded before 
landing due to regulation or angler choice (NMFS, 2015). Of that total, approximately 63% 
occurred in the Southeast region of the U.S. (Table 4.2). 

An understanding of the magnitude of the discard issue for an individual species basis can be 
gained using data from red snapper recreational fisheries in the Gulf of Mexico region (Table 
4.3). For this fishery, the percentage of the total catch discarded at sea is estimated to range from 

 

TABLE 4.2 Estimated total recreational catch and percentage released at sea for the entire U.S. and the 
Southeast Region, 2014. Source: MRIP presentation to Fishery Management Council Coordination 
Committee, 2015.  

     AREA Total Catch Harvested Released Percent 

  

(number of 
fish in 
thousands)     Released 

Nationally 392,285 155,248 237,037 60% 

Southeast Region (SER) 248,797 96,866 151,931 61% 

SER Relative Contribution 63% 62% 64% 
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TABLE 4.3 Estimated recreational harvest and discards of red snapper in the Gulf of Mexico region, 
2010-2015. Source: MRIP data query 7/9/16. 
Estimate 
Status 

Year Region Total Harvest 
(A+B1) 

Released Alive 
(B2) 

FINAL 2010 SOUTH ATLANTIC 62 102,867 

FINAL 2010 GULF OF MEXICO 333,689 1,435,847 

FINAL 2011 SOUTH ATLANTIC 1,049 56,455 

FINAL 2011 GULF OF MEXICO 520,269 1,521,243 

FINAL  2012 SOUTH ATLANTIC 7,148 106,454 

FINAL 2012 GULF OF MEXICO 590,804 1,425,044 

FINAL 2012 CARIBBEAN 3,842 0 

FINAL 2013 SOUTH ATLANTIC 18,393 83,507 

FINAL 2013 GULF OF MEXICO 1,241,780 2,824,058 

FINAL 2014 SOUTH ATLANTIC 88,817 285,306 

FINAL 2014 GULF OF MEXICO 391,079 1,786,360 

FINAL 2014 CARIBBEAN 39,914 31 

FINAL 2015 SOUTH ATLANTIC 1,111 508,196 

FINAL 2015 GULF OF MEXICO 584,008 1,542,998 

FINAL 2015 CARIBBEAN 34,685 125 

 

0-99%, but there is little verification of the quantities estimated as discarded. This leads to a 
somewhat illusory precision in the estimated quantities of discarded fish. Estimated discard 
mortality associated with these fisheries varies by region, depth, and release method. For 
recreational red snapper fisheries, estimated discard mortality rates range from 10-22%, meaning 
that mortality from discarding at sea rivals that from removals landed by recreational anglers.  

From a programmatic perspective, the primary elements needed for assessment and management 
are the number or biomass of fish that are caught and landed and the number or biomass of those 
that are caught and released but which subsequently die as a result capture effects. For fisheries 
management purposes, the mortality of these discarded fish is either assumed or estimated via a 
discard mortality rate (DMR) and subsequently converted to biomass using an estimated weight 
for the discarded fish (usually an average weight). The cumulative sum of these elements is the 
total mortality required for assessment purposes; in MRIP terms these are A + B1 + DMR(B2).  

MRIP estimates the number of fish released in the recreational fisheries (B2) in several stages, 
depending on region In almost all regions, the primary method of estimating the number of 
discarded fish is through the APAIS, and the basic data are either self-reported by anglers or 
reported in mandatory logbooks in the Northeast Region for-hire program and in the Southeast 
Region charter boat logbook program. There have been only limited attempts to validate the 
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quantities and size composition of discarded fish reported by anglers, thus the estimates of 
discarded numbers and sizes are subject to considerable uncertainty (Benaka et al., 2014). There 
is also considerable uncertainty about the estimated mortality of these discarded fish. While 
determining discard mortality is not a unique responsibility of MRIP, they are responsible for 
determining discard rates. A major review of current knowledge, ongoing research, and data gaps 
conducted by NMFS in 2013 (Benaka et al., 2014) catalogued the mortality estimates currently 
used in fisheries management by species and regions. For recreational fisheries, the mortality 
estimates range from 0-100 percent, depending on species, region, and research basis for the 
mortality of released fish. These estimates can be strong and influential assumptions for both 
stock assessment and fisheries management. The problem of unknown or highly uncertain 
estimates of both the quantity of discarded fish and the discard mortality rate for many species is 
common throughout the U.S. The committee notes that research into the correct DMRs for use in 
fisheries assessment and management is not the responsibility of MRIP, but the committee also 
notes that close coordination between the MRIP and the agencies that are directly responsible for 
estimating DMRs for recreational fishery releases would be valuable to the stock assessment 
process.  

The issue of total mortality estimation, including discard mortality, was also noted in NRC 
(2006). While significant improvements in the APAIS have been made in the MRIP program, 
uncertainty in the estimation of mortality and biomass of fish discarded in recreational fisheries 
remains a hurdle for management of many species. Because the quantities of discarded fish that 
die can be of similar magnitude to those that are landed for many species, the implications of this 
uncertainty for both the determination and management of annual catch limits are profound. 
Uncertainty and the possible downward bias in the estimates of total mortality for species that is 
associated with the current framework will result in underestimates of the underlying 
productivity of stocks and misspecification of reference points for fishery management. 
Management of annual catch limits may also be compromised by inaccurate accounting of total 
removals. 

Improvement to the estimation of total mortality is needed on four issues: 

• Validation of angler-/logbook-reported discard quantities 
• Comprehensive estimation of the size composition of discarded fish 
• Additional research on and application of DMRs for released fish 
• Additional research on statistical properties of discard mortality estimates 

The committee understands that MRIP is not solely responsible for all of these elements. MRIP 
should be concerned with the validation of discarded numbers and their size composition since 
they directly affect the ultimate estimates of total removals. The calculation of DMRs is a 
broader responsibility of fisheries management. Recognizing the importance of the discard 
mortality issue, the NMFS undertook a national process to develop an Action Plan for fish 
release mortality science in 2015 (Benaka et al., 2016). The broad goals of this action plan were 
to: 

1. Support the use of planning tools such as the SMART (Benaka et al., 2016) tool 
to help managers, scientists, and other stakeholders determine which fish 
species, complexes, and/or fisheries would benefit most from improved 
mortality rate estimates. The SMART tool assesses and scores the impact of 
discarding species based on several criteria: restricted or rare status, 
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vulnerability to exploitation, economic impact, political sensitivity and 
stakeholder engagement, and discard ratio. 

2. Facilitate the development of improved mortality rate estimates. 
3. Support effective and efficient research that leads to reduced release mortality 

for high-priority species, complexes, and/or fisheries. 
4. Ensure that improved mortality rate estimates are incorporated effectively into 

existing management processes. 

These objectives pertain in part to MRIP programs of discard estimation, technology evaluation, 
research funding, and communication/outreach with the angler community. Therefore, there is 
considerable opportunity within MRIP for improvements in discard mortality estimation and its 
use in stock assessment. 

The mortality resulting from the discard of recreationally caught fish is the ultimate metric of 
importance to stock assessment and management. The production of more accurate estimates 
depends on a more comprehensive understanding of discard mortality from future research 
initiatives, some within NMFS and some within academic institutions, but also involves MRIP 
activities and mandates. We see the primary MRIP responsibility as the production of reliable 
estimates of the number and size composition of discarded fish. Estimation of the mortality 
associated with these discards will require coordinated research on DMRs with other components 
of NMFS and partner agencies. However, verification of self-reported discards is an important 
role for the MRIP, and additional efforts using electronic and human-based observations are 
required. For example, electronic monitoring could provide a cost-effective and less intrusive 
option for verification than human observers, and directly addresses the responsibility of MRIP 
to estimate quantities of discards rather than quantities and DMR.   

 

Combining the FES and the APAIS 

Estimates of Effort in the FES and Total Catch in APAIS are obtained by combining both 
surveys. On the one hand, estimates of Effort produced by the FES are based solely on in-state 
residents and do not account for out-of-state residents. On the other hand, the APAIS collects 
information on angler trips for both in-state and out-of-state residents. As a result, it is possible 
to determine an estimate of the proportion of out-of-state residents from the APAIS. This 
estimated proportion is then used to correct the estimated Effort produced by the FES. 

An estimate of Total Catch is obtained as 

Total Catch = Effort × CPUE, 
where Effort is the total number of single-day recreational angler trips spent saltwater fishing and 
is imported from FES, and CPUE is the estimated number of fish caught or discarded per angler 
on a single saltwater fishing trip. As mentioned above, the CPUE, produced by the APAIS, is 
computed at the state/fishing mode/wave/fishing area level. Therefore, the estimator of Total 
Catch can be viewed as a stratified ratio estimator, where the stratification is by state/fishing 
mode/wave/fishing area, and provides an improved estimation of effort from FES, multiplied by 
number of fish caught from APAIS divided by APAIS estimation of effort. Since the estimated 
Effort from the FES is not expected to suffer from significant undercoverage because of the new 
sampling frame and adjustments for out-of-state angler trips, it is hoped that this estimator will 
help ameliorate the problem raised by the absence of private sites on the first-stage sampling 
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frame for APAIS (e.g., Sarndal and Lundstrom, 2005). The underlying assumption relied on is 
that private sites and public-access sites share the same behavior in terms of CPUE. While this is 
unlikely to be observed in practice, it is not clear at this point whether or not it is critical source 
of bias. This assumption needs to be studied. The variance of Total Catch is estimated through 
Taylor expansion procedures taking into account the fact that the Effort produced by the FES is 
an estimate (Goodman, 1960). NMFS has developed a computer program that allows data users 
to get domain estimates for any domain of interest to the users. However, if the domain is too 
small (i.e., with a very sample size), the point estimates may not be reliable. In this case, small 
area estimation techniques may prove useful for finer domains. The committee raised some 
concerns about the fact that some data users may be using the program developed by NMFS for 
fine scale domains (which are those exhibiting a small sample size), resulting in unreliable 
estimates. 

 

For-Hire Surveys 

Prior to the recommendations of the NRC 2006 report, NMFS recognized difficulties in 
obtaining catch and effort data from the for-hire fishery. There are several components to the for-
hire fishery: guide boats, small charter boats often called six-packs, and larger charter and 
headboats. How these components are effectively sampled depends on whether they are moored 
at specific ports and on their hours of egress and ingress. Smaller vessels, such as guide boats, 
can use public launches or docks and may not operate on rigid schedules. Their catches are 
intended to be captured in the APAIS. Licensed vessels are sampled in the For-Hire Survey 
(FHS). Note that unlicensed vessels are intended to be identified during the on-site surveys. 
Larger vessels that are located a specific sites and operate on defined schedules (e.g., leave at 6 
AM return at 5 PM) are sampled in the For-Hire Survey (FHS) along the U.S. east coast, The 
Southeast Headboat Survey, the NE Vessel Trip Report, the Large Pelagic Survey, or through 
state programs depending on the region of the U.S. (Chromy et al., 2009). Anglers on for-hire 
vessels often may be non-coastal residents and the random pps sampling can be a mismatch 
when their return times follow strict schedules of departure and return to dock, so their catch and 
effort might not be well sampled through APAIS. The FHS was not well sampled in the 
MRFSS/CHTS and NMFS developed a separate survey for the Gulf Coast in 2000 and the 
Atlantic coast in 2005. West Coast states and Texas retained their programs and their sampling 
designs have been reviewed by MRIP (Chromy et al., 2009). 

The sampling frame for the effort component of the FHS is a comprehensive directory of for-hire 
boats, stratified by vessel type, state, and week. According to the MRIP website, “Data 
collection is conducted on a weekly basis” The vessel’s contact person that has been chosen that 
week is mailed a notice and a log sheet. Within a stratum, sampling is done as a systematic 
random sample without replacement from the stratified list frame (NMFS Statement of work, 
For-Hire and Large Pelagic Telephone Survey). The respondent can FAX the report, use a toll-
free telephone number, or wait to be called by NMFS contractors. “Respondents are asked to 
report vessel fishing activity for the prior week, and then asked to profile each for-hire fishing 
trip. Information obtained for each trip includes area fished, number of anglers who fished, 
hours of actual fishing activity, method of fishing, and target species, if any.”… “Effort estimates 
are produced from the average number of angler-trips per vessel-type per week and the number 
of vessels per vessel-type in the sampling frame. Adjustment factors for active for-hire fishing 
boats that are not in the sample frame (new to fleet, no contact information known, etc.) are 
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produced from APAIS questions and applied to the raw effort estimate.” This sampling 
represents a stratified systematic random sample and such sampling is well understood with 
well-known variance properties. The sampling unit is the vessel and 10% of the sampling units 
are chosen from the frame each week (NMFS Statement of work, For-Hire and Large Pelagic 
Telephone Survey). CPUE estimates are obtained from the interviews of intercepted for-hire 
trips in the MRIP APAIS survey. The improvements to this on-site survey compared to that of 
MRFSS address the concerns that were expressed in the 2006 NRC report. The on-site survey 
that obtains CPUE for the FHS is now a probability sample. MRIP now recognizes that site data 
should be seen as a cluster, not as a simple random sample of anglers. 

The FHS frame for VA-ME includes vessels with a Highly Migratory (HMS) permit and also 
includes vessels with a Large Pelagic permit. The survey questionnaire for the FHS queries 
vessels that caught large pelagics and highly migratory species. A separate bi-weekly telephone 
survey is conducted using the FHS frame to estimate large pelagics taken by private boats with 
HMS permits. 

The FHS overlaps with other surveys on the Atlantic coast, The Northeast Fisheries Science 
Center’s Vessel Trip Report (VTR) program from Maine to Virginia and the Southeast Regional 
Headboat Survey (SRHS), and also state logbook programs. The MRIP website states that “The 
VTR data are not used for preliminary wave-by-wave estimates, but they are included at the end 
of the year when the VTR data are most complete. For all federally-permitted charter boats and 
headboats, the total trips reported in the VTRs are used to produce an unadjusted number of 
angler trips. These boats are treated as a separate “VTR boats” stratum within each for-hire boat 
mode. All FHS data obtained for those vessels are removed, and FHS estimates of the numbers 
of angler trips on non-VTR boats are re-run for each wave using the remaining FHS data. The 
resulting FHS estimates represent a second “non-VTR boats” stratum for each mode.” Initially 
the VTR reports were evaluated on a yearly basis, but NMFS seeks to obtain these data 
bimonthly for inclusion in wave-by-wave estimates. 

The 2006 NRC review recommended that the for-hire sector be handled as a separate 
commercial sector. However, the heterogeneity of the for-hire vessel types complicates a 
singular approach to estimating catch and effort. Size of boats, passenger capacity, whether the 
boat has a regular docking site, species targeted and permits needed for targeted species vary by 
region and state. States and the U.S. Coast Guard (vessels carrying 10 or more passengers) 
require licensing to operate charter vessels, thus providing a potential list frame for sampling. 
Additionally, charter vessels targeting highly migratory species must have a federal permit to 
enter this fishery. For-hire vessels that fish for reef fish or pelagics, among other species must 
also hold special federal permits. The advantage in having a for-hire license is the ability to 
mandate reporting of effort and catch as a provision of license renewal. Note, however, that with 
a list frame catch is self-reported and not directly verifiable without an on-site validation. 
Moreover, the value of these data relies on enforcement of the reporting provisions in a timely 
manner. The level of enforcement varies depending on the regulatory agency and the robustness 
of its laws. 

In a pilot study of electronic logbooks in the Gulf of Mexico for-hire fleet, Kaiser et al. (2013) 
noted that when a vessel was out of compliance throughout the year, it was allowed to file a 
year-end report, but might often continue this practice of reporting only at year end. Without 
penalties for this practice, data quality can be compromised because of a lack of validation. 
Kaiser et al (2013) recommended in their report that year-end only reporting be penalized, that 
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reporting be done weekly, and that late or missing reports be quickly identified and participants 
notified quickly of their non-compliance. They also emphasized the importance of field 
validation, such as using on-board observers depending on vessel size and cooperation, and 
through on-site intercepts. 

Total catch estimation from the FHS mirrors that of MRIP in being a complemented design. 
Effort is obtained from sampling or censusing a list frame of vessel captain business telephone 
numbers. Catch is estimated as CPUE from the APAIS. The proportion of unlisted boats is also 
adjusted based on a ratio derived from intercepts in the APAIS of angler trips on for-hire vessels 
that are not on the FHS frame. While the reliance on telephone contact has become problematic 
for accessing the general population, as businesses holding state and federal licenses, the FHS 
telephone survey should be more reliable as a sampling or census frame. 

 

Conclusions and Recommendations 

Conclusion: The new Access Point Angler Intercept Survey design is a substantial improvement 
on the MRFSS intercept survey methodologies.  

Conclusion: The new Access Point Angler Intercept Survey design uses probability 
proportional-to-size (PPS) sampling at the first-stage. It is expected that this design will lead to 
efficient estimates if the cluster inclusion probabilities are (approximately) proportional to the 
cluster catch. However, PPS sampling designs tend to be vulnerable to units whose pressure 
estimates are poor—high-pressure sites with low catch or low-pressure sites with high catch—
and can potentially cause high variance estimates. 

Recommendation: The appropriateness of probability proportional-to-size sampling should be 
evaluated and alternative sampling designs should be considered if needed. For example, with a 
stratified design (based on the site pressure as a stratification variable), one may avoid very small 
selection probabilities, which in turn, may lead more stable estimates. Otherwise, methods 
dealing with influential values should be considered. These methods include weight smoothing 
(Beaumont, 2008) and weight trimming procedures (Potter, 1990). 

Recommendation: For data users requiring domain estimates at a fine level, design-based 
estimators tend to exhibit very large variances. To address this, small area estimation procedures 
should be investigated for obtaining estimates for small domains. 

Conclusion: Private sites have zero inclusion probability in the sample. A ratio estimator is used 
to compensate for the undercoverage. However, the validity of the ratio estimator relies on the 
assumption that the behavior of private sites is similar to that of public-access sites. Otherwise, 
the ratio estimator may be biased, especially if the proportion of private sites is appreciable. 

Conclusion: An additional question on the Fishing Effort Survey that inquires as to whether 
anglers have used private or public-access sites will permit stratifying the set of respondents in 
Fishing Effort Survey into two strata: a stratum of anglers who have used private sites and a 
stratum of anglers who have used public-access sites. Selecting a sample from each stratum and 
asking the selected households about their catch will make it possible to assess differences 
between private and public-access sites in terms of catch per unit effort. This will provide some 
insight about the quality of the ratio estimator used for obtaining an estimate of Total Catch. 
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Recommendation: NMFS should conduct pilot studies to determine the optimal method for 
collecting accurate information on total catch differences between public and private access 
points. For example, NMFS could add a question to the Fishing Effort Survey questionnaire to 
ask whether the anglers have used a private site or a public-access site. Geographic maps used to 
identify public access points within the state (see Chapter 3) could help distinguish public from 
private sites.  

Conclusion: Missing data in the Access Point Angler Intercept Survey occur because of refusals 
(or mid-interview refusals), language barriers or missed eligible anglers. Missing values may 
lead to biased estimators if the behavior of nonresponding anglers is different from that of 
responding anglers. 

Recommendation: Interviewers administering the Access Point Angler Intercept Survey should 
attempt to collect some paradata, to help in reducing the potential bias due to missing interview 
data.  

Recommendation: There is a growing interest from anglers to report their catches electronically 
(use of tablets and smart phones). NMFS should conduct a study for comparing anglers reporting 
catch using an app with anglers reporting catch through a traditional interview. 

Conclusion: The magnitude and fate of fish discarded by recreational anglers remains highly 
uncertain. This conclusion was also reached by the 2006 National Research Council committee. 
While some technological changes (e.g., iSNAPPER) have been incorporated into MRIP data 
collection, lack of validation of discard estimates contributes significantly to the uncertainty in 
assessing the impact of discard mortality on stock productivity estimates and management of 
stock removals. 

Conclusion: Initiatives by other branches of NMFS to address discard mortality estimation have 
not been integrated into MRIP design or operational procedures. 

Recommendation: The MRIP should develop and incorporate validation programs for the 
estimation of the numbers of fish discarded at sea by recreational anglers. These efforts should 
integrate with other NMFS initiatives concerning estimation of discard mortality. 

Conclusion: Recent pilot studies have demonstrated the value of using electronic logbooks to 
record catch and effort in sectors of the for-hire fisheries. Advances in technology have reduced 
costs of this equipment, increased the ease of use, and provide value-added benefits to sectors of 
the for-hire fleet. 

Recommendation: The MRIP should expand this program to cover the majority of the large 
charter and for-hire fleets, through outreach training in electronic logbook use, and 
implementation of software to run of standard tablets or smart phones. 

Conclusion: In the past ten years, there have been a substantial number of methodological 
studies/improvements/modifications to both the Fishing Effort Survey and Access Point Angler 
Intercept Survey. However, the available documentation is not always clear and up-to-date. 

Recommendation: The MRIP should invest some time and effort in providing and organizing 
up-to-date documentation, describing in detail each step of both the Fishing Effort Survey and 
Access Point Angler Intercept Survey methodologies and any changes that are made to them. 
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Chapter 5 
Framework for Continued Scientific Evaluation,  

Review, and Certification 
 

 
Introduction 

In its 2006 Review of Recreational Fisheries Survey Methods the National Research Council 
(NRC) identified the need for the development of an expanded and better structured framework 
for continued scientific evaluation, review and certification of the methods, protocols, and 
procedures used for recreational fisheries data collection. Implicit in this advice was the notion 
that MRIP would need to be flexible and adaptive if it were to become the umbrella framework 
under which to provide recreational fisheries data for assessment and management at the national 
level. In other words, an improved program for collecting recreational fisheries data would need 
to take the wide-ranging regional differences in U.S. recreational fisheries—and in many cases 
differences among various fisheries within each region— into account.  It would need to develop 
the capacity to continually assess the strength of the scientific process, including the engagement 
of external scientific and technical expertise, used in developing, testing, reviewing, and 
certifying new sampling and estimation procedures. More specifically, the 2006 NRC report 
recommended that a permanent and independent research group should be established and 
funded to continuously evaluate the statistical design and adequacy of recreational fishery 
surveys and to guide necessary modifications or new initiatives. The report went further to say 
that ‘human dimensions’ expertise should be included as well. This chapter discusses the extent 
to which these recommendations were addressed and evaluates whether the framework for 
continued scientific evaluation, review, and certification established by MRIP is sufficient and 
adequate for effective implementation of U.S. marine recreational fisheries surveys. 

 

Development of Technical Expertise 

One specific recommendation from the 2006 NRC report was that a survey office devoted to the 
management and implementation of marine recreational surveys be developed. This 
recommendation was based on the recognition that coordination and implementation of marine 
recreational surveys nationwide is a large and complex task that requires focused and dedicated 
attention and that expanding staff capacity and developing technical expertise were key to 
implementing the programmatic improvements recommended by the NRC review committee. 
Below the committee discusses the degree to which this recommendation was addressed. 

 

Staffing Improvements 

MRIP has made significant progress in expanding the number of staff dedicated to the program. 
Since 2006, the number of MRIP staff has increased from six to 12 full-time staff, and the 
program also has six full-time contractors. The program has also invested in formal training of 
existing staff. For example, most of the current MRIP staff have taken graduate-level courses on 
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high-level technical topics such as survey methodology, sampling theory, and survey operations 
through the Joint Program in Survey Methodology (JPSM).1 Further, two MRIP staff have 
completed a Master’s Degree in Survey Methodology through JPSM. Our discussions with 
regional and state partners indicated that MRIP’s staff improvements have greatly increased its 
ability to expand technical support and achieve better regional coordination. In this regard, the 
MRIP has achieved a desired level of competency and in conjunction with consulting of external 
experts, has made excellent progress since 2006.   

One area that could still benefit from additional staffing is the MRIP Communication and 
Education Team (CET). In terms of staffing, the CET is currently supported by only one full-
time contractor and two contractors providing part-time support, tasked with the development, 
implementation, and coordination of MRIP’s communications strategy nationwide. The success 
of MRIP depends to a large degree on clear, accurate, and timely communications and on 
engaging all the various stakeholder groups, including anglers. Therefore, MRIP should consider 
expanding its communications staff to better address this important component. A more 
complete review and discussion of MRIP’s communications and outreach program is presented 
in chapter 7 of this report. 

 

Workshops, Conferences, and Symposia 

MRIP has either organized or been closely involved in the organization of several 
recreational fisheries workshops or symposia conducted either in coordination with regional 
partners (e.g., the Recreational Fisheries Information Networks and the Atlantic Coast 
Cooperative Statistics Program) or conducted as part of national or international level 
scientific conferences (Table 5.1). These workshops and symposia have been attended by 
highly trained specialists and experts in the field and, therefore, facilitated review and 
discussion of MRIP issues by a broad range of scientists, promoted cross-pollination and 
exchange of ideas, and exposed MRIP technical staff, as well as regional and state partners, 
to a variety of recreational fisheries issues under different scenarios.  

 

Consultants  

The 2006 NRC report recommended that a permanent and independent research group should be 
established and funded to continuously evaluate the statistical design and adequacy of 
recreational fishery surveys and to guide necessary modifications or new initiatives. In response, 
MRIP has developed and maintained a high-end cadre of statistical consultants that has greatly 
benefited survey revisions and improvements, facilitated faster and broader implementation of 
the MRIP certification process, and increased the efficiency of providing technical advice and 
guidance to regional and state partners. 

                                                           
1Founded in 1993, JPSM is the nation’s oldest and largest program offering graduate training in the principles and 
practices of survey research.  JPSM is sponsored by the Federal Interagency Consortium on Statistical Policy and 
located at the University of Maryland.  To date, it has more than 240 graduates working in government agencies, 
academic settings, and private survey research firms. 
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TABLE 5.1 List of workshops and symposia organized by MRIP on recreational fisheries issues. 
Source: Committee 

Name of Event Date 

MRIP workshop: Recreational Fisheries Statistics Requirements Management 
Framework Workshop 

September, 2006 

MRIP workshop: Marine Recreational Information Initiative Operations Team 
Workshop  

August, 2007 

International Council for the Exploration of the Seas (ICES) Annual Science 
Conference Session on Survey Methods for Recreational and Artisanal Fisheries 

September, 2008 

MRIP workshop: Review of For-Hire Recreational Fisheries Surveys March, 2008 

ICES Workshop on Survey Methods for Recreational Fisheries June, 2009 

New Zealand Workshop on Recreational Fisheries Survey Methods August, 2009 

Workshop of ICES Planning Group for Recreational Fisheries Surveys 
(PGRFS) 

June, 2010 

Norway Workshop on Recreational Fisheries Survey Methods June, 2010 

MRIP workshop: Review of Oregon Recreational Fisheries Surveys July, 2010 

MRIP workshop: Review of Washington Recreational Fisheries Surveys November, 2010 

MRIP workshop: Addressing the Fishery Management Need for More Timely 
Recreational Data 

March, 2011 

Workshop of ICES Planning Group for Recreational Fisheries Surveys 
(PGRFS) 

April, 2011 

MRIP workshop: Review of California Recreational Fisheries Surveys June, 2011 

6th World Recreational Fisheries Conference Session on "New Methodological 
Tools to Survey and Assess Recreational Fisheries" 

August, 2011 

American Fisheries Society (AFS) Symposium: Improving Survey Methods for 
Monitoring Recreational Fishing Effort and Catch 

September, 2011 

MRIP workshop: Volunteer Angler Survey Workshop-Inventory Existing 
Programs and Assess Utility of volunteer angler surveys 

February, 2012 

MRIP workshop: MRFSS/MRIP Calibration Workshop March, 2012 

Workshop of ICES Working Group for Recreational Fisheries Surveys 
(WGRFS) 

April, 2012 

MRIP workshop: A Review of the Current Sampling and Estimation Methods 
of the Hawaii Marine Recreational Fishing Survey (HMRFS) 

July, 2012 
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MRIP workshop: Evaluation and Improvement of the Current Sampling and 
Estimation Methods for the Puerto Rico Recreational Fishing Survey  

September, 2012 

MRIP workshop: Development of a Survey Design(s) for Collecting 
Recreational Fishing Data in the US Virgin Islands 

September, 2012 

MRIP workshop: MRIP Methods and Data Seminar with NY Stakeholders April, 2013 

Workshop of ICES Working Group for Recreational Fisheries Surveys 
(WGRFS) 

April, 2013 

MRIP workshop: Design effort surveys for shoreline fishing in Highly 
Migratory Recreational Fisheries Surveys 

July, 2013 

MRIP workshop: Marine Recreational Information Program Executive Steering 
Committee Implementation Workshop 

July, 2013 

ICES Annual Science Conference Session on Marine Recreational Fisheries: 
Understanding impacts and consequences 
for management 

September, 2013 

MRIP workshop: Gulf of Mexico Red Snapper Recreational Catch Accounting 
Methods Workshop 

November, 2013 

MRIP workshop: Gulf of Mexico Red Snapper Recreational Catch Accounting 
Methods Workshop II 

March, 2014 

Workshop of ICES Working Group for Recreational Fisheries Surveys 
(WGRFS) 

June, 2014 

MRIP workshop: Proportional Standard Error and Management Uncertainty in 
Recreational Data Collection on the Atlantic Coast 

September, 2014 

MRIP workshop: MRIP Calibration Workshop II September, 2014 

MRIP workshop: Gulf of Mexico Red Snapper Recreational Catch Accounting 
Methods Workshop III 

December, 2014 

MRIP workshop: Peer Review of Louisiana Creel Survey Program June, 2015 

AFS Symposium: Survey Methods for Monitoring Recreational Fisheries in 
Support of Stock Assessments and Fisheries Management 

August, 2015 

MRIP workshop: Peer Review of Alabama Snapper Check Survey Program December, 2015 

MRIP workshop: For-hire Programs: Inventory, Certification, and Integration 
Planning 

May, 2016 

MRIP workshop: Peer Review of Mississippi Tails ‘n Scales Survey Program June, 2016 
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An issue still to be addressed is the need for additional consultant support. Feedback received 
during regional meetings of this committee indicated that despite the high quality of the input 
and advice being provided by consultants, the process of review and certification is relatively 
slow, mainly because so many regional and state partners have been requesting advice on survey 
improvements or submitting documentation for certification of new surveys. Meanwhile, the 
same pool of consultants also assists MRIP in other capacities as well, for example, by creating 
and testing new survey methods and improving on existing survey designs. Expanding the pool 
of experts serving as MRIP consultants would allow a faster, more efficient review process, as 
well as ensuring a continuous infusion of energy and ideas. 

 

Developing, Testing, and Implementing New Techniques 

In 2008 MRIP established a Pilot Studies Program for developing, testing, reviewing, and 
eventually certifying new sampling and estimation procedures to be applied under the MRIP 
umbrella. Most of these pilot studies have been developed and implemented in collaboration with 
state and regional partners, usually by efforts coordinated through the regional Interstate Marine 
Fisheries Commissions and their associated Fisheries Information Networks (FINs) (see Box 
5.1). 

The MRIP Pilot Studies Program is implemented in three concurrent phases: (1) evaluation of 
current methods, (2) innovation to identify and test new methods, and (3) implementation of 
proven methodologies. Funding—about $14.7 million over the period 2008-2015—has been 
largely provided by NMFS through a grants program coordinated through the regional FINs and 
ACCSP. The MRIP Operations Team solicits and reviews research proposals and provides 
recommendations for funding based on resources available (Table 5.2). 

 

BOX 5.1 
Regional Interstate Marine Fisheries Commissions and  

the Fisheries Information Networks (FINs) 
 

In the 1940s, the federal government authorized by statute the establishment of three 
interstate compacts, each creating a regional marine fisheries commission to better utilize and 
protect fisheries within the consenting states’ jurisdiction. The three separate commissions 
represent the Atlantic (Atlantic States Marine Fisheries Commission, ASMFC), the Gulf of 
Mexico (Gulf States Marine Fisheries Commission, GSMFC), and the Pacific states (Pacific 
States Marine Fisheries Commission, PSMFC), respectively. 
 
The regional Fisheries Information Networks (FINs) and the Atlantic Coast Cooperative 
Statistics Program (ACCSP) are state-federal cooperative programs in which NMFS 
participates as a partner with the state fisheries agencies, interstate marine fisheries 
commissions, regional fishery management councils, and other federal agencies, such as the 
U.S. Fish and Wildlife Service. These partnerships engage in cooperative programs to 
collect, aggregate, and manage state and federal fisheries data (both commercial and 
recreational) to support fishery managers and associated agencies. The regional FINs and 
ACCSP also serve as liaisons for identifying state and regional data needs and are, therefore, 
well-positioned for coordinating the funding and implementation of regional MRIP pilot 
studies. 
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Table 5.2 Summary of the processes lead by or functions provided by different organizations, 
institutions, and entities involved in the development and implementation of MRIP pilot projects. 
Source: Committee. 

Institution or Organization Function or Process 

MRIP Team 

(Executive Steering Committee, NMFS 
Office of Science and Technology) 

• Develop and conduct pilot studies 
• Manage peer reviews 
• Identify and recommend best practices 
• Facilitate regional implementation 
• Manage implementation (certain regions) 

 

Regional Partners 

(States, Interstate Fisheries Commissions, 
RecFINs, Councils, NMFS Regional Offices 
and Science Centers) 

• Identify region-specific data needs and priorities 
• Adapt certified methods to meet regional needs, 

and, as necessary, secure additional resources 
• Manage implementation 

 

Stakeholders 

(Anglers, Charter boat owners/operators, 
Non-governmental organizations) 

• Work with MRIP team to identify research needs 
and, as appropriate, lead or participate in pilot 
studies 

• Work with regional partners to identify data needs 
and priorities, and, as appropriate, assist with 
resource acquisition 

 

Table 5.3 provides examples of recent MRIP pilot projects funded and the various data or 
methodological needs they have addressed. A total of 105 regionally based pilot projects 
have been conducted since the program was implemented in 2008 in response to the NRC 
2006 review. 

Our review of the MRIP pilot-study program indicates that it constitutes an appropriate and 
effective mechanism for providing highly specialized technical and scientific support (including 
access to technical consultants) towards the development, review, and certification of regional- 
or state-specific surveys.  This increased capability implemented since the 2006 NAS report 
greatly enhances MRIP’s capability to address regional and state needs for stock assessment and 
fisheries management. 

Use of New Technologies 

Traditionally, recreational fishing surveys have been conducted using paper and pencil survey 
forms in which a trained sampler interviews anglers to collect very specific information about 
their fishing trip and the nature of the species they landed and released. However, recently there 
has been a great deal of interest throughout the recreational fishing community in identifying 
scientifically sound, statistically robust methods for using electronic reporting (e.g., using 
smartphones and tablets) of recreational fisheries data. The use of these new technologies could 
potentially improve the timeliness and accuracy of recreational fisheries data, as well as reduce 
costs and paperwork burdens (e.g., nightly submissions of data collected to increase the 
timeliness of recreational catch and effort estimates to the public). 

 



Copyright © National Academy of Sciences. All rights reserved.

Review of the Marine Recreational Information Program 

Framework for Continued Scientific Evaluation, Review, and Certification 71 
 

PREPUBLICATION COPY 

Table 5.3 Examples of recent pilot projects funded by MRIP and a summary description of what various 
data or methodological needs they have addressed. Source: Committee. 

Pilot Project Title Summary Description 

Alaska For-Hire Electronic 
Logbook Census 

Implementing new electronic logbook program targeting fishing 
guides and guide businesses in Alaska. 

 

Hawaii On-site Private 
Boat Catch Survey 

Building on work that has taken place in the Gulf of Mexico and 
Atlantic Coasts, design and test an appropriate on-site survey to 
estimate catch rates from private fishing boats in Hawaii. 

 

North Carolina and South 
Carolina For-Hire 
Electronic Logbooks 

Developing NC and SC for-hire industry logbook reporting 
programs, with supporting validation survey design that can be 
used to meet any existing federal logbook reporting 
requirements. 

 

Alabama Private Boat 
Electronic Red Snapper 
Fishing Census 

Refining the reporting methods and field validation protocols for 
reporting recreational red snapper landings by Alabama private 
recreational vessels. 

 

Testing the Impacts of One-
Month Waves 

Assessing the potential for bias resulting from measurement 
error in the Fishing Effort Survey and evaluating the impact of 
one-month vs. two-month reference waves on the precision and 
timeliness of estimates on the Gulf of Mexico and Atlantic 
Coasts. 

 

MRIP has been evaluating and testing the use of these new technologies, primarily according to 
four distinct initiatives: 

1. For-hire electronic logbooks. MRIP indicated that it has developed a comprehensive road 
map for implementing electronic reporting in the for-hire sector that will be activated throughout 
2016. It incorporates the work of three separate pilot studies, and identifies the minimum 
requirements for ensuring such a program is successful. These requirements include compliance 
measures, the need for hardware and software development standards, and the need for 
statistically sound designs for how electronic logbook data are combined with data collected in 
independent dockside and/or at-sea surveys for the purposes of validation. 

2. Angler electronic data reporting. With increases in smartphone use and internet access, 
intense interest in the use of electronic reporting technologies by individual anglers has arisen. 
MRIP seems engaged in developing and expanding the use of electronic reporting to provide 
angler-provided catch data that are usable and statistically valid, exploring options that can be 
incorporated into existing surveys as well as options that would be supplemental to them. 
Building on previous work in this area, MRIP is currently funding several separate pilot studies 
examining electronic reporting options for to allow anglers to self-report data electronically.  
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3. Sampler electronic data capture and submission. MRIP has also been testing the use of 
tablets and other electronic data collection platforms to allow dockside samplers to capture and 
submit data electronically. Besides the advantages of providing more timely data, the use of 
electronic data collection platforms brings the added benefit of improved data quality by 
avoiding or decreasing data transcription errors, and facilitating implementation of real time 
checks of data ranges that allows corrections to be made at the data collection stage—i.e., 
automated quality assurance and quality control (QA/QC).  

4. Use of electronic monitoring for validation purposes. The committee has noted earlier 
that validation of self-reported data on discards of recreationally-caught fish at sea is an 
important need in providing accurate estimates of total removals by the recreational fishery. 
While observers can provide both validation and biological sampling of discarded fish, the 
recreational fishery is not well suited to deployment of observers. The use of cameras to validate 
total catch is becoming more common in commercial fisheries (Wallace et al., 2015) and 
cameras provide the potential to improve estimates of discards within recreational fisheries. Pilot 
studies have been conducted where electronic monitoring systems have been deployed on even 
small charter vessels (< 30 ft) with good success. The committee believes that MRIP could 
benefit from increased consideration and application of electronic monitoring for some sectors of 
recreational fishing. 

In practice, evaluation and testing of new technologies for MRIP fisheries data collection is 
being accomplished through implementation of several MRIP-funded pilot studies, often 
structured according to Regional MRIP Implementation Plans. For example, researchers and 
stakeholders in Florida are testing the use of a smartphone- and Internet-based electronic 
reporting tool called iAngler to collect and report data on recreational effort and catch. A similar 
project is also being implemented in Texas to test the use of an electronic reporting tool called 
iSnapper for collection of self-reported recreational fisheries catch data.  

Despite these efforts, input the committee received from stakeholders indicates that the 
perception by large portions of the private angler and for-hire sectors is that implementation of 
electronic reporting or the adoption of smart-phone applications for volunteer angler self-
reporting are not being implemented fast enough. Mostly, this seems to be a communications 
issue—i.e., anglers and for-hire captains are acutely aware of the developments in smart-phone, 
tablet, and other portable technologies, and see the potential to optimize data collection methods 
and maximize their opportunities to provide data. MRIP and its partners, given their more 
technical role, see the advantages of electronic reporting but consider this primarily a statistical 
issue, i.e., they are choosing to err on the side of caution so as not to risk compromising the 
statistical robustness of survey estimates in the name of sampling efficiency and increased 
participation. As a result, MRIP’s implementation of electronic reporting has been mostly 
exploratory and primarily focused on testing different formats and platforms, and developing 
statistical techniques for integrating electronic-based data collection programs into the existing 
survey estimation procedures (see Table 5.3 above for some examples).  

Input the committee received from regional partners, anglers, and for-hire operators suggest that 
the delay in implementing electronic platforms for collection of recreational fisheries data is 
perceived differently by different groups. Fisheries scientists and managers as well as regional 
partners—i.e., regional coordinating staff associated with the RecFINs and ACCSP—are more 
understanding of MRIP’s decision to proceed cautiously and not start full implementation of 
electronic reporting until statistical methods for scientifically valid estimation techniques are 
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fully developed and properly tested. A large component of the private angler and for-hire sectors 
feels differently, probably because the statistical complexities of integrating electronic reporting 
data into the standard MRIP estimation procedures are highly technical and far from intuitive. 
Thus, there again appears to be an issue for the communications team.  

Other challenges exist. The flexible and distributed MRIP model—i.e., surveys are developed 
and conducted according to regional implementation plans and with close coordination and input 
from state partners—makes adoption of electronic reporting and electronic platforms for data 
capture by MRIP samplers (i.e., instead of pencil and paper) more complicated. Issues such as 
the willingness of state partners to comply with or accept the use of electronic platforms for data 
capture and the costs involved in implementing these platforms nationally still exist. 

In general, given the many complexities and challenges involved, MRIP has done a good job 
evaluating the use of new and emerging technologies for electronic reporting in recreational 
fisheries data collection. However, the perception by many that MRIP is moving too slowly in 
incorporating these technologies needs to be addressed. The committee also sees potential for 
gains in accuracy through electronic monitoring of discards. MRIP should develop a strategy to 
better articulate the complexities, costs, and timelines associated with the implementation of new 
and emerging technologies in recreational fisheries data collection. This communication strategy 
should focus not only on regional and state partners but also address questions and concerns 
expressed by private anglers and for-hire operators (see chapter 7 of this report for a broader 
discussion of MRIP’s communication and outreach). 

 

The MRIP Certification Process 

The 2006 NRC report recommended that a permanent and independent research group should be 
established and funded to continuously evaluate the statistical design and adequacy of 
recreational fishery surveys and to guide necessary modifications of new initiatives. In response 
to this recommendation MRIP has established a rigorous and systematic peer review process for 
assuring that new survey and estimation methods are scientifically sound before they are 
‘certified’ and made available for use in stock assessments and fisheries management. Further, 
the MRIP certification process incorporates detailed QA/QC requirements to reduce errors in the 
estimates produced by these add-on or supplementary surveys. Once certified, methods are 
available for use by MRIP and its partners. 

The process for MRIP certification seems fair and appropriate. In general, MRIP only supports 
projects (i.e., financial and logistical support, including access to technical staff and statistical 
consultants) applying methods that have been MRIP-certified. MRIP may support use of 
methods that are not certified if a plan to certify those survey methods is in place and is being 
followed. The certification process is focused on evaluating new or replacement survey and 
estimation methods, and modifications or recommended improvements to existing methods. To 
be granted final MRIP certification survey methods being evaluated must: 

• Adhere to applicable MRIP standards and best practices (specific documentation for 
these standards are available at the MRIP website); 

• Be peer-reviewed and supported by the results of the review; 

• Be approved by the MRIP Operations Team, MRIP Executive Steering Committee, and 
NMFS leadership. 

http://www.st.nmfs.noaa.gov/recreational-fisheries/MRIP/organization
http://www.st.nmfs.noaa.gov/recreational-fisheries/MRIP/esc
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Our review of the criteria and procedural steps involved in the MRIP certification process (Table 
5.2), as well as input from, and discussions with multiple MRIP regional and state partners, 
indicates that, in general, the process is working well. For example, in 2010 MRIP funded a full 
review of the Oregon Department of Fish and Wildlife Marine Resources Program’s Ocean 
Recreational Boat Survey and the Washington Department of Fish and Wildlife’s Ocean 
Sampling program and Puget Sound Sampling Program, and in 2011 MRIP funded a review of 
the California Recreational Survey Program. The feedback the committee received was that 
partners greatly appreciated the input and reviews. The process was very interactive, involved 
multiple consultations with MRIP staff and statistical consultants, and provided an opportunity 
for those state agencies to make significant progress on developing and testing potential survey 
improvements. In early 2015, both the Oregon Department of Fish and Wildlife Marine 
Resources Program and the Washington Department of Fish and Wildlife submitted materials 
detailing their survey designs and programs for MRIP review and certification. Similar processes 
are being undertaken by the states of Hawaii and Louisiana. 

The only major concerns the committee heard regarding MRIP certification were related to the 
length of time associated with the process (i.e., perceived delays, lack of timeliness), and the 
uncertainty regarding the level of funding required to implement review recommendations. For 
example, Pacific coast states base level of survey funding has been flat for many years, 
representing less than 50% of the overall costs of the marine recreational angling surveys. Flat or 
reduced funding has made implementation of recommended survey improvements difficult and 
in some cases impossible for states to accomplish.  

Lack of timeliness in the MRIP certification process seems to be related to a need for increased 
capacity in the number of people involved in technical reviews or serving as statistical 
consultants (statisticians, survey methodologists, data collection experts, human dimension and 
cognitive scientists). As pointed out above (under the heading Development of Technical 
Expertise), the significant expansion in the number of MRIP staff since the 2006 NRC report 
has been greatly beneficial to the program and highly praised by MRIP regional and state 
partners. Also, the high level of expertise shown by the group of statistical consultants MRIP has 
engaged in the review and certification process is highly commendable. The problem seems to be 
a need to further expand the number of people involved in this process so the multiple survey 
programs being simultaneously evaluated in different regions can be reviewed and certified in a 
more timely yet consistent fashion. Most programs are implemented in part through 
funding/governance by state Marine Fisheries Commissions (e.g., PSMFC). As such, the 
implementation of any alterations resulting from certification review would need to be 
coordinated with such agencies and there is a strong argument for the simultaneous certification 
of state programs.  

The review committee also discussed whether there are mechanisms in place to confirm that 
surveys are being implemented according to certified protocols and that there are assessments of 
data quality before state or regional survey data are incorporated into the MRIP database. 
Fortunately, because the vast majority of surveys certified by MRIP are implemented through 
Regional Implementation Plans several mechanisms are in place (e.g., regional RecFIN 
meetings, MRIP Wave meetings, regional stock assessment panel meetings) to make sure 
approved survey protocols and the quality of data collected are meeting quality standards. 
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Training of interviewers 

Chapter 3 discussed some of the challenges surrounding interviewer effects and interviewer 
variance and its impact on non-sampling error. One of the ways to minimize errors due to 
interviewer variance is through proper and rigorous interviewer training (Dahlhamer et al., 
2010). Standardized training will also facilitate the comparison of data at the state, regional, and 
national levels.  A number of MRIP documents reflect concern on the part of the program to 
produce well-trained interviewers. These include an outline of training structure, coordination 
and quality control (NOAA, 2016c) and procedures for interviewer training (Procedures Manual: 
Access Point Angler Intercept Survey, January 2014). The documents reflect a genuine concern 
for maintaining training standards. The major focus of these documents, particularly the 
procedures manual, is interviewer knowledge (e.g., fish identification), concept definitions, basic 
sample design, survey data collection procedures, the structure of the survey, conducting the 
creel survey, administrative issues, materials and supplies, etc. Although there is some limited 
practical information on dealing with, for example, possible respondent hostility on-site, the 
manual and statement of work focus primarily on the technical aspects of conducting the APAIS 
survey. The following topics have not been directly addressed in documents; they need further 
consideration.  

Not everyone is cut out to be an interviewer: Recruitment of competent interviewers is 
critically important, particularly in this highly charged political context. This is a human resource 
problem and should be dealt with as such.  

Better QC through statistical assessment: Aspects of quality control (QC) in relation to 
interviewer training, evaluation and monitoring are discussed in the documents, particularly the 
SOW. They mostly concern QC with regards to interviewer knowledge (e.g., fish identification), 
on-site monitoring, telephone verification of intercept surveys, and data quality checking. 
However, with respect to data QC the documents are primarily concerned with error checking 
through the use of error checking software. Such an approach generally looks for outlier entries 
which are flagged for further scrutiny. Although these methods can improve data quality by 
finding recording errors and data entry errors, it does little in the way of detecting and dealing 
with errors due to the interviewers themselves. As discussed in chapter 3 statistical methods that 
can detect and model interviewer error should be considered as a supplemental method for 
increasing data quality in the QC efforts.  

Not all training is purely of a technical nature: Although the training materials are technically 
sound they are limited in the amount of practical experiential knowledge that is conveyed. In 
part, interviewing is an art and thus needs training materials that can provide more qualitative 
insights and guidelines for interviewers in the training process. It might be useful to produce a 
“handbook of interviewing” in the MRIP context that documents interviewer’s experiences and 
methods for dealing with the vagaries of interviewing in the field. This would constitute an 
interviewer’s field guide with information on potential problems and solutions for interviewing 
in the APAIS context. The committee believes development of this handbook would greatly 
benefit from input and expertise provided by the MRIP CET. 
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Conclusions and Recommendations 

Conclusion: NMFS has benefited from access to an independent group of statisticians and 
survey methodologists with substantive experience during the pilot study phase of the Fishing 
Effort Survey. The ever-changing world of survey research will require continuous evaluation of 
the FES, including experimentation, to ensure high-quality estimates in a timely manner.  

Conclusion: If NMFS is able to expand the existing capacity in this pool of consultants both in 
number and in expertise (e.g., experts in cognitive issues, including angler recall)), duplication of 
effort would be reduced and the provision of technical and scientific support would be 
facilitated. In addition, the MRIP certification process would be streamlined. Any such group 
should be periodically refreshed to include new researchers with a variety of interests and 
expertise. 

Conclusion: With the development of a certification process MRIP made substantial progress 
toward implementing relevant key recommendations of the 2006 National Research Council 
report. MRIP has invested in the development of a well-structured process for continued 
scientific evaluation, review, and certification of the recreational fisheries surveys conducted 
under its umbrella. This process also affords a mechanism for providing highly specialized 
technical and scientific support (including access to technical consultants) towards the 
development, review, and certification of regional- or state-specific surveys.  

Conclusion: The existing capacity in the pool of consultants involved in providing technical 
advice and guidance to regional and state programs does not appear to be sufficient to avoid 
duplication of effort, facilitate the efficient and timely provision of technical scientific support, 
and streamline the MRIP certification process. 

Conclusion: MRIP has made progress evaluating and testing the use of new technologies (i.e., 
smart phones, tablets, and other electronic data-capture platforms) as a way to implement 
electronic reporting, avoid or decrease data transcription errors, and increase the timeliness and 
reliability of recreational fisheries data collection. Still, the impression among many private 
anglers and within the for-hire sector is that implementation of these technologies is not 
occurring quickly enough. 

Recommendation: MRIP should develop a strategy to better articulate the complexities, costs, 
and timelines needed for implementation of new and emerging technologies in recreational 
fisheries data collection and monitoring. This communication strategy should focus not only on 
regional partners but also address questions and concerns expressed by private anglers and for-
hire operators. It should involve both the MRIP communications team and the NMFS Office of 
Communications. 
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Chapter 6 

Degree of Coordination 

 
Introduction 

The multi-jurisdictional nature of marine fisheries management, which in most regions of the 
country involves not just the regional fisheries management councils but multiple states and 
institutions, presents myriad coordination challenges to data collection, data management, stock 
assessment, and ultimately fisheries management. To collect recreational fisheries data that meet 
required standards for assessment and management in this complex, multi-jurisdictional system, 
MRIP surveys are conducted in cooperation with a variety of regional and state agencies and 
with the assistance of other institutional partners. NRC’s 2006 report recommended that a much 
greater degree of standardization among state surveys, and between state surveys and the central 
MRFSS, should be achieved. Implicit in this recommendation is the need for a much greater 
degree of cooperation and coordination among the managers of the various surveys. This chapter 
evaluates whether the degree of coordination among federal, state, and territorial survey 
programs conducted under the MRIP umbrella is sufficient to support implementation of survey 
methodologies that address the diversity of regional and state needs while at the same time 
maintaining a clear, cohesive perspective on the nation’s marine recreational fisheries (Task 4 of 
the committee’s Statement of Task). 

 

Unique Needs at Regional and State Levels 

U.S. marine recreational fisheries show wide-ranging regional differences, and in many cases 
differences among various fisheries within each region. These differences can be attributed to 
inter-regional variability in a number of factors, including: the amount and shape of the coastline 
and other ocean features, biogeographic patterns in species diversity, and socioeconomic and 
demographic factors. For example, the South Atlantic and Gulf of Mexico regions have high 
species diversity, as well as broad, shallow continental shelves and a number of estuaries, which 
help explain their dominance in the magnitude of marine recreational fishing trips nationwide. 

The relative importance of individual recreational fishing modes (i.e., private/rental boat, shore-
based, and charter/for-hire) also varies widely among US regions. As a result, some regions and 
states have specific survey needs for different stocks. For example, in the Gulf of Mexico red 
snapper have relatively short recreational fishing seasons that present significant challenges to 
MRIP, both in estimating catch and effort as well as in monitoring landings. Other stocks may 
represent ‘rare-event species’ that occur sporadically in the catch and are not properly estimated 
by the standard MRIP survey approach. In some cases, states in a region have significantly 
different proportions of different fishing modes. For example, areas where there are marked 
differences in the proportion of private anglers versus the charter/for-hire sector require the 
implementation of more customized MRIP sampling draws so data collection across the region 
can be reflective of these intra-regional differences. 
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Accommodating these regional differences requires MRIP to adopt a regional implementation 
approach that incorporates the flexibility required to address unique regional and state needs 
while at the same time maintaining the standardization, and national-level cohesion 
recommended by the 2006 NRC report.  

 

Has MRIP Been Addressing Regional and State Needs? 

Despite the lingering public perception of a centralized, top-down implementation approach 
MRIP has, by and large, been responsive to regional and state needs. The 2015-2016 MRIP 
Implementation Plan Update1 describes the program as a collaborative, multi-institutional effort 
focused on developing and implementing a system of surveys that provides the best possible 
scientific information for use in the management of the nation’s marine recreational fisheries. 
The plan also states that given the dynamic nature of fisheries and fisheries management 
practices, MRIP must be: 

• Flexible enough to be updated, modified, expanded, or contracted to meet specific 
regional or local informational needs; 

• Robust enough to provide the most precise and least biased information possible; 

• National in scope but regionally specific, recognizing that each region has unique 
informational needs and data collection issues; and 

• Inclusive and transparent, providing scientists, managers, and stakeholders an opportunity 
to participate in its development and use. 

Our review of the MRIP Implementation Plan as well as input from, and discussions with 
multiple MRIP regional and state partners, indicate the program has made robust progress in 
achieving these goals. In particular, great progress has been achieved in expanding and 
strengthening the coordination, and provision of logistical and technical support to state partners 
through regional Interstate Marine Fisheries Commissions and their associated Fisheries 
Information Networks (FINs), as well as the Atlantic Coast Cooperative Statistics Program 
(ACCSP). Development, coordination, and implementation of regional- and state-specific 
recreational fisheries surveys conducted under the MRIP umbrella have been largely 
accomplished through the regional FINs and the ACCSP, often through the establishment of 
MRIP Regional Implementation Teams. Each Regional Implementation Team is responsible for 
identifying regional needs and developing a plan to implement improved data collection designs 
that address both regional and national needs. Regional MRIP Implementation Plans, which are 
reviewed and approved by MRIP’s Operations Team and the Executive Steering Committee, 
provide estimated implementation costs, and attempt to reach consensus among regional partners 
with respect to regional needs and implementation priorities. 

Expansion in the number of state fish and wildlife agencies that participate as contractors to 
conduct the APAIS survey under MRIP protocols has further helped increase coordination 
between MRIP and the states as well as expand opportunities for the development of survey 
adjustments that address specific regional and state needs. For example, during the past several 
years MRIP and the Gulf States Marine Fisheries Commission, working closely with the five 

                                                           
1 See http://www.st.nmfs.noaa.gov/Assets/recreational/pdf/FINAL-updated-implementation-plan-3.22.16.pdf. 
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Gulf of Mexico states, conducted a series of workshops that led to the development and 
implementation of coordinated pilot studies to evaluate a number of survey methodologies and 
approaches for estimating catch and effort for Gulf red snapper, a fishery characterized by short 
federal fishing seasons (e.g., in 2016 the season was 9 days for private anglers and 46 days for 
the charter-for hire sector) that is unlikely to be properly sampled by the standard MRIP survey 
protocols. Likewise, recreational fishing surveys in the Western Pacific Territories are conducted 
by the territorial governments with support from the Western Pacific Fisheries Information 
Network (WPacFIN) and the NMFS Pacific Islands Fisheries Science Center. In Hawaii and 
Puerto Rico MRIP has been coordinating with the state fish and wildlife agencies to develop an 
enhanced survey design to meet the unique needs of the Caribbean Region and island fisheries.  

Challenges remain. Some state needs—e.g., development and implementation of recreational 
fisheries catch and effort estimates at small spatial scales for the purpose of assessment or 
management of state-managed species, or in season monitoring of compliance with Annual 
Catch Limits (ACLs)—have been difficult to address. This is particularly true when they require 
a disproportionate increase in sampling effort and become cost-prohibitive, or because they are 
so specialized (i.e., focused on addressing non-traditional, very specific needs) that they become 
difficult to integrate into the standard MRIP, i.e., might have negative impacts on the general 
survey implementation or compromise the estimation process. For example, marine recreational 
fishing surveys in Alaska and Texas are administered by state fish and wildlife agencies outside 
of the MRIP framework. Reasons for this are several but largely stem from the feeling by those 
states that the MRIP survey—or family of surveys—is not able to provide estimates of 
recreational fisheries catch and effort needed for assessment and management at smaller 
temporal and spatial scales, are not capable of addressing some unique, highly specialized 
fisheries, or because pre-MRFSS/MRIP surveys already in place were addressing their data 
needs and implementation of a completely new survey protocol was thought to be unnecessary 
by those states. The Louisiana Department of Wildlife and Fisheries has also been implementing 
an independent saltwater recreational fisheries survey called LA Creel2 since 2013.  However, 
they have been in discussions with MRIP consultants since then and have applied for MRIP 
certification. The objective is to make sure that LA Creel data are compatible with MRIP and 
other regional data for stock assessment and management purposes. 

However, the committee highlights the importance for alternative surveys, both under the 
auspices of MRIP and those of individual states, to be statistically sound. It was apparent in some 
public testimony to the committee and the committee’s internal review that surveys in some 
areas are not designed to provide estimates with either the precision assumed or the unbiased 
nature presumed. As such, management of broad-ranging species may be compromised. 

Programs in different parts of the country are in different stages of evolution. For example, 
MRIP has been working with the Pacific coast states (Washington, Oregon, and California) to 
evaluate and test modified survey methodologies that can lead to MRIP certification. However, 
continued coordination, technical support, and integration of Pacific coast state surveys into the 
MRIP framework are warranted. Despite noticeable progress on regional coordination, Pacific 
coast states still perceive MRIP as only a partial solution to their long-term recreational data 
collection needs. Further, Pacific coast states base funding from MRIP for surveys has been flat 
for many years, representing less than 50% of the overall costs of their marine recreational 

                                                           
2 See http://www.wlf.louisiana.gov/lacreel. 
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angling surveys. Flat or reduced funding has made implementation of recommended survey 
improvements difficult and in some cases impossible for the states to accomplish. If this problem 
persists any meaningful gains to the states’ sampling program through the MRIP certification 
process are potentially at risk.  

Finally, it is important to keep in mind that MRIP was developed primarily to provide estimates 
of recreational fishing catch and effort for fisheries stock assessment and management at the 
regional scale (i.e., at the Regional Fisheries Management Council and Interstate Marine 
Fisheries Commission jurisdictional scales). Development of estimates at smaller geographic 
scales, although in many cases possible and warranted, might require additional investments at 
the state or local levels. It is our perception that the increased logistical and technical support 
being provided by MRIP as well as the process of MRIP certification allow for better 
coordination and integration of new, more specialized surveys into the MRIP survey framework 
and that regional and state partners are, by and large, satisfied with the level of support and 
coordination provided. 

 

Other Survey Programs 

There are a number of more specialized surveys conducted by NMFS, states, and territorial 
survey programs that are not strictly conducted under the MRIP umbrella but that require close 
coordination with MRIP. This is particularly true when these other surveys are addressing 
specific fisheries species not likely to be well sampled by MRIP, when they are being 
implemented in states where MRIP does not operate, or when they represent critical 
complementary components to MRIP because they are focused on specific recreational fisheries 
sectors. The paragraphs below provide a brief description of these surveys and a discussion of 
the coordination between them and MRIP aimed at providing a clear, national perspective on 
marine recreational fisheries.  

 

Large Pelagics Survey (LPS) 

Large pelagic and highly migratory species (HMS) like tunas, billfishes, and some sharks present 
a special challenge for recreational fisheries surveys. This is because many of these species are 
part of “rare event” or “pulse” fisheries that are only caught on a small proportion of all fishing 
trips, and activity often happens in bursts, as opposed to across a longer season. This necessitates 
the use of a separate, dedicated survey that is both focused on the characteristics of large pelagic 
and HMS fisheries, but also well-coordinated with MRIP. On the Atlantic Coast from Maine to 
Virginia, NMFS uses the Large Pelagics Survey (LPS) to measure the total recreational catch of 
these species. The LPS includes two complementary survey components. The Large Pelagics 
Intercept Survey interviews randomly selected anglers and for-hire captains returning from 
fishing trips targeting large pelagic fishes and measures average catch per trip, average size of 
kept fish, and number of fish released alive. The Large Pelagics Telephone Survey interviews 
randomly selected recreational anglers and for-hire captains who hold permits to fish for HMS. It 
produces the estimates of fishing effort, or the total number of trips taken for large pelagic 
species during a given period of time. Additional biological information is gathered through the 
Large Pelagics Biological Survey. This supplemental dockside survey is used primarily for 
recreationally landed bluefin tuna, targeting both private and for-hire boats. The survey collects 
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length, weight, and body part samples that are used by scientists in studies of fish populations 
and stock assessments. These surveys are all administered by NMFS with input from the HMS 
Advisory Panel to the NMFS Office of Sustainable Fisheries under close coordination and 
oversight by MRIP. 

 

Southeast Headboat Survey (SEHS) 

The Southeast Headboat Survey is a logbook and port sampling program designed and operated 
by NMFS, Southeast Fisheries Science Center, Beaufort Laboratory, North Carolina. It includes 
monthly logbook submission of trip-level reports of marine recreational fishing on head boats 
that target reef fishes and a dockside biological data collection program for targeted species. 
MRIP has supported several pilot projects to improve the documentation and estimation for this 
program, and is currently coordinating a pilot-test for an electronic data capture platform for 
headboat logbook data submission. 

 

Alaska 

Four programs funded and fielded by the Alaska Department of Fish & Game (ADFG), Division 
of Sport Fish, provide the recreational fishing catch and effort data, and biological data (age, size 
and sex composition), necessary to support the North Pacific Fishery Management Council, and 
NMFS (Alaska Fisheries Science Center, Alaska Region) for federal and international 
management, primarily of halibut and groundfish. All management of recreational salmon 
fishing in Alaska is delegated to the state of Alaska through the North Pacific Fishery 
Management Council and Pacific Salmon Treaty authorities and regulatory processes. All 
management of recreational salmon fishing in Alaska is delegated 

The U.S.-Canada International Pacific Halibut Commission (IPHC) is responsible for 
conservation of halibut. Harvest biomass and biological characteristics of Pacific halibut by the 
recreational sector in Alaska and the Pacific coast are used by the IPHC, PFMC, and NPFMC to 
assess the coast-wide abundance of Pacific halibut and to allocate Pacific halibut harvests 
between the recreational for-hire and commercial sectors in IPHC areas 2C and 3A in Alaska and 
to all users on the Pacific coast. Independent anglers in Alaska are subject to less restrictive 
individual angler catch measures, as well as the lack of total catch restriction. The catch and 
biological data are transmitted to the IPHC annually in October in the form of a memo that is 
incorporated into the halibut stock assessment and the Fishery Removals section of the Report of 
Assessment and Research Activity (RARA) as well as to the NPFMC in the form of an oral 
report and accompanying tables. 

Harvest biomass and release mortality biomass of demersal shelf rockfish by the recreational 
fishery in the Outside District of southeast Alaska are integrated into the stock assessment of 
DSRs in this area. These data are transmitted via email to ADF&G Commercial Fisheries 
Division each October for development of the Stock Assessment and Fishery Evaluation (SAFE) 
report for this stock. 

The ADFG salmon surveys not only provide salmon catch, effort, and biological data, but also 
produce data on recovery of coded-wire tags for estimating hatchery and wild stock contributions 
of salmon. 
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Alaska has not traditionally participated in MRFSS or MRIP activities. In large measure, this 
occurred because of a perception that management of resources in this area was restricted to 
concerns solely within the State but also because the methodology used to estimate recreational 
catch has been well-developed for some time (see Mills, 1979 et seq.; Mills et al., 1986). The 
methodology used is similar to MRIP, with a mail survey used to estimate fishing effort and an 
intercept survey for CPUE. Enhancements over time have included both mandatory charter 
logbook regulations and electronic reporting. In this sense the Alaska program has anticipated 
the methodology currently used by MRIP. The committee believes that examination of the 
estimation methodology used in Alaska by MRIP’s statistical consultants would be of value, 
particularly concerning the APAIS survey. There have been recent contacts between MRIP and 
Alaska Department of Fish and Game staff in an effort to harmonize recreational catch 
accounting between the two bodies. 

 

Texas 

Texas Parks and Wildlife Department (TPWD) manages and administers the Texas Marine Sport 
Harvest Monitoring Program which includes an access-point angler intercept survey and roving 
counts of boats and trailers to produce estimates of private and charter boat fishing landings of 
finfishes. The year runs in two 6-month seasons from May 15-May 14 and estimates are 
produced for each of the two six-month periods. Annual estimates are available six months after 
year-end.  

The TPWD survey began 5 years before MRFSS and was never integrated into the 
MRFSS/MRIP survey framework. Survey data and estimates are provided to the Gulf RecFIN 
database and are available to data users upon request, but are not loaded into the regional website 
for data queries of marine recreational fishing catch and effort. 

Unfortunately, no comparison of results between the Texas survey and MRIP exist. Texas chose 
not to become part of MRFSS/MRIP because its survey was already in place when MRFSS 
started, because it prefers roving counts over telephone surveys for effort estimation, and 
because its survey allows bay-specific estimates that can be used for assessment and 
management of state-managed species. 

A full review of the Texas Marine Sport Harvest Monitoring Program is beyond the scope of this 
report. However, based on a presentation to the committee about the survey as well as 
discussions with regional partners and stakeholders it is questionable whether the estimates 
produced by Texas are comparable to MRIP. At the very least, it is highly advisable that the 
Texas survey be reviewed by an independent review panel so its applicability to regional 
fisheries assessment and management can be objectively assessed. 

 

Human Dimensions  

The 2006 NRC review of recreational survey methods (NRC, 2006) paid considerable attention 
to examining human dimension aspects of marine recreational surveys and data. That report 
recommended, among other things, that there should be the development of an independent 
national trip survey to support social and economic research and the continuation of add-on 
surveys, but in a more focused manner to better meet management and data needs. There is 
clearly a need for human dimensions data such as demographics, angler attitudes and 
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perceptions, expenditures and motivations. Discussion surrounding the development of an 
independent survey to support human dimension research is beyond the scope of this report. The 
inclusion of an add-on type human dimensions surveys has the potential to create further data 
collection challenges relating to such things as increases in respondent burden, increased 
nonresponse, and item nonresponse rates that could potentially impact stock assessment accuracy 
and validity. In light of this, the inclusion of human dimension add-on surveys would require 
careful consideration and, if included, should be focused and designed to minimize any potential 
data collection problems, while still meeting human dimension data needs. Expanding the survey 
should be considered at length keeping in mind that such an expansion could threaten the 
potential reliability and validity of both types of data (e.g., effort and human dimensions). Given 
these challenges, further research would be needed to explore aspects of add-on survey design 
that will adequately address these potential issues. 

 

Continued Need for a “National Perspective” (Consistent and Comparable Data) 

Despite a deliberate and intentional focus on adopting an implementation approach that 
incorporates the flexibility required to better address regional and state needs, MRIP seems to 
have been conscious of the need to maintain a ‘national perspective’ for the implementation of 
the nation’s recreational fisheries surveys. Such a national view is explicitly called for in the 
2006 reauthorization of the Magnuson Stevens Fishery Conservation and Management Act (Sec 
301(a)). National standards ensure consistently high data quality that can be uniformly trusted, 
thereby helping to ensure the provision for equity among states. However, regional 
implementation ensures that the specific data needs of different parts of the country, each with its 
unique fisheries, management concerns and priorities, can be effectively and efficiently met. As 
the MRIP team certifies new methods, it works with regional and state partners, and stakeholders 
to determine how best to incorporate these methods into practice at the local level. Specifically, 
priority for MRIP’s support for the development and implementation of regional or state surveys 
is based upon the extent to which surveys, alone or in combination, can address the following 
criteria:  

• Use MRIP-certified survey designs or methodologies; 

• Achieve MRIP standards for survey coverage and basic data elements, as well as any 
future standards adopted by the program; 

• Provide recreational catch estimates for fisheries managed under the Magnuson Stevens 
Fisheries Conservation and Management Act—including Atlantic Highly Migratory 
Species—or jointly by the states and NMFS that are sufficient to: 

• Contribute to reliable stock assessments; 

• Support development of acceptable biological catch recommendations, annual catch 
limits (ACLs), and accountability measures that meet Magnuson Stevens Fisheries 
Conservation and Management Act requirements;  

• Support development of recreational regulations that minimize triggering of 
accountability measures; and 

• Allow reasonably precise tracking of recreational catch against ACLs.  
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Therefore, this national perspective seems to have been deliberately kept at the level of applying 
main guiding principles in survey implementation and estimation procedures. In other words, 
surveys addressing regional and state needs might have variances or adjustments warranted by 
differences in regional stocks or particular fisheries but are still structured with the same 
component parts (i.e., APAIS + FES) and required to be based on statistically valid sampling 
protocols and robust estimation procedures. Adoption of these national standards ensures that, 
regardless of the specific decisions made by each region with respect to data collection priorities 
and implementation, all recreational fisheries survey and estimation methods will withstand a 
rigorous independent peer review, and the resultant fisheries statistics will meet a baseline (best 
available science) for quality sufficient for stock assessment and fisheries management. Further, 
implementation of the “MRIP Certification” process (see Chapter 5) for acceptance of regional- 
or state-specific surveys provides a framework for evaluating whether these regional and state 
efforts meet the needed standards. 

 

Conclusions and Recommendations 

Conclusion: The management landscape has changed significantly since the 2006 National 
Research Council report with the reauthorization of the Magnuson-Stevens Act which mandated 
catch limits for all managed species. The implementation of annual catch limits together with 
accountability measures that are enforced if the catch limits are exceeded has created additional 
tension in many fisheries, but particularly in recreational fisheries. Concerns from analysts, 
managers and stakeholders over the use of data from MRIP in estimating both catch limits and in 
determining whether they have been exceeded have been expressed.  

Recommendation: Evaluate whether the design of MRIP for the purposes of stock assessment 
and the determination of stock management reference points is compatible with the needs of in-
season management of annual catch limits. If these needs are incompatible, the evaluation should 
determine an alternative method for in-season management. 

Conclusion: MRIP coordination with regional and state partners has improved substantially 
since the National Research Council’s 2006 report. In particular, great progress has been 
achieved in expanding and strengthening coordination, and the provision of financial, logistical 
and technical support (including access to consultants) to state partners through regional 
Interstate Marine Fisheries Commissions and their associated Fisheries Information Networks, 
and the Atlantic Coast Cooperative Statistics Program. The timeliness, of this support, which 
may be improved, is dependent on capacity and funding.  

Conclusion: Increased communication and coordination with the Regional Fishery Management 
Councils and their Scientific and Statistical Committees (SSCs) has high potential to provide 
increased opportunities for identifying and addressing data needs for stock assessment and 
management at the regional level. Further, closer coordination with the SSCs would provide 
MRIP with additional resources for communication and coordination with the councils. 

Recommendation: MRIP should continue and expand the investments made in coordination, 
financial, logistical and technical support with regional Interstate Marine Fisheries Commissions 
and state partners.  

Conclusion: MRIP has adopted a regional implementation approach that incorporates the 
flexibility required to address unique regional data needs. As a result, the program has evolved to 
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become a compilation of regionally based data collection programs and is better prepared to 
address data needs at regional and state levels. Continued coordination, technical support, and 
integration of Pacific coast state surveys (Washington, Oregon, and California) into the MRIP 
framework are warranted. Despite noticeable progress on regional coordination, Pacific coast 
states still perceive MRIP as only a partial solution to their long-term recreational data collection 
needs. Further, flat or reduced funding has made implementation of recommended survey 
improvements difficult and in some cases impossible for Pacific coast states to accomplish. If 
this problem persists any meaningful gains to the states sampling program through the MRIP 
certification process are potentially at risk. 

Recommendation: MRIP should continue to support effective communication and coordination 
with Pacific coast states. Coordination should be focused not only on continuing the logistical 
and technical support needed for survey improvements and subsequent MRIP certification but 
also to better articulate the benefits of a flexible regional approach to data collection, and 
interstate survey coordination for broad-scale stock assessment and fisheries management.  

Conclusion: MRIP has continued to maintain a national perspective for development and 
implementation of recreational fisheries data collection by establishing and maintaining a 
certification process for acceptance of regional- or state-specific surveys. This certification 
process provides a framework for evaluating how the regional and state efforts meet the basic 
MRIP requirements and produce outputs suitable for stock assessment and management advice.  

Recommendation: MRIP should increase efforts to clearly articulate to regional and state 
partners, as well as anglers and other user groups, the meaning, significance, and importance of 
the current approach used to implement its national perspective on recreational fishing surveys. 
MRIP should also be clear that this national approach incorporates the appropriate amount of 
flexibility required to meet unique regional and state needs. The benefits of a cohesive, 
integrated, and statistically robust recreational fisheries survey framework to stock assessments 
and regional fisheries management should be made clear. 
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Chapter 7 

Communication and Outreach with Stakeholders 
 

Introduction 

In its 2006 report, the NRC recommended that outreach and communication of the Marine 
Recreational Fisheries Statistics Survey (MRFSS) be improved in several ways, including 
incorporating the views of anglers and angler organizations into survey design, data collection, 
and participation in survey advisory groups. As the National Marine Fisheries Service (NMFS) 
developed the Marine Recreational Information Program (MRIP) to replace the MRFSS, it 
specifically tried to address as many of the NRC’s 2006 recommendations as possible. 
Therefore, in requesting the current study, the NMFS included a request for an evaluation of “the 
communication of information on survey method development, survey method descriptions, and 
survey results to stakeholders and application of stakeholder input in the design and 
implementation of new sampling and estimation procedures” (committee statement of task). This 
chapter provides that evaluation. 

 

What Should Be Communicated and to Whom 

The multi-jurisdictional nature of combined federal and state management (see Chapter 1), 
which in some regions of the country necessarily involves multiple states, presents challenges to 
data collection, data management, assessment and ultimately catch allocation. For example, 
management of summer flounder, an important recreational species along the U.S. northeast 
coast from Virginia to Massachusetts, necessarily involves NMFS, and seven state jurisdictions 
that cooperate within the Atlantic States Marine Fisheries Commission (Atlantic States Marine 
Fisheries Commission 2015). In contrast, fisheries for Pacific rockfishes on the west coast 
involve no more than three state agencies and one federal agency (Pacific Fishery Management 
Council 2016). This differential complexity in the management of recreational fisheries is 
inherent to our nation’s geography, but it should not be ignored in trying to understand why 
some recreational fisheries present greater challenges than others. 

It is necessary to know specific areas of authority and responsibility within the fishery 
management process to understand what should be communicated and to whom it should be 
communicated. An obvious point from the complexity of fisheries management depicted in 
Figure 1.2 is that MRIP is a component, but not the entirety of any plan for communicating 
fishery management issues. Thus any communication plan must reflect this complexity. 

There has been a substantial response by NMFS to the previous NRC report (2006), which has 
greatly improved the theoretical underpinnings and implementation of the elements of MRIP. 
Here we assess whether similar improvements have occurred with MRIP communication 
capacity and planning. The committee sought to determine to what extent the MRIP 
communication plan clearly identifies appropriate audiences and messaging. This assessment 
includes the important idea that communication is at least a bilateral endeavor involving 
communicating to and listening to the targeted audience.  
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The MRIP Strategic Communications Plan  

To assist its deliberations, the committee received the MRIP Strategic Communications Plan 
(NMFS, 2016), copies of MRIP’s scientific and public presentations, copies of its newsletter 
“Newscast” and several unpublished, internal documents (NMFS, 2012a; 2012b). In addition, the 
committee also evaluated material on the MRIP website that clearly targets communication to an 
external audience. Here we focus on the 2016 MRIP Strategic Communication Plan, produced by 
the MRIP Communication and Education Team (CET) as it provides a comprehensive overview 
of current and planned activities. The committee notes that there is an earlier 2008 
Communication Plan (referred to in the Sharp and Bard 2016 presentation to the committee) that 
was not made available to the committee, which sought to respond directly to the 2006 NRC 
report. Under that 2008 plan, MRIP developed tutorial videos and a MRIP Newscast newsletter, 
and also held several regional “road shows” (NMFS, 2012a; 2012b). In 2014 MRIP 
communications were “rebooted” (Sharp and Bard 2016) and a new 2016 communication plan 
was developed (NMFS, 2016). Three aspects of the new 2016 plan are striking. The first is that 
the plan makes very clear that the NMFS views the MRIP as being a combination of state, 
regional, and federal efforts rather than a monolithic federal program (Chapter 6). This aspect of 
the plan is appropriate and reflects the reality that MRIP has multiple partners who play key data 
collection roles. However, this begs the question of how communication about MRIP will be 
coordinated among the key members of the effort. 

The committee was also struck by the lack of a needs assessment a decade on from the 
recommendation in the 2006 National Research Council report (NRC, 2006) report that would 
help identify the current communications challenges and help prioritize how these challenges 
will be addressed. Elements of a needs analysis are evident in two documents that reflect on 
lessons learned from specific public outreach efforts (NMFS, 2012a; 2012b). But, an integrated, 
comprehensive needs analysis appears to be lacking.  

The third aspect is that the plan is largely a vision of what communication and outreach 
strategies will be in the future. It lacks an implementation component, which will be essential 
given the challenge of reaching multiple partners and audiences. A few additional details are 
provided in the annual implementation plan updates on the MRIP website. However, it is the 
committee’s perception that a detailed implementation plan remains to be developed, although 
the committee notes that the 2016 Communications Plan (NMFS, 2016) does identify metrics for 
success. It simply lacks details on how and which strategies will be used to attain the desired 
metrics for success. Since the implementation details obviously will be very important, the 
committee’s evaluation at this stage can only use broad brush strokes. 

 

Objectives 

The overall objective of the plan is  

“to position NOAA as a trusted recreational fishing data source as 
well as an active and engaged partner with the appropriate 
expertise to lead and facilitate data collection, analysis, and 
reporting. The communications team works to align the 
understanding of MRIP with the reality of MRIP (i.e., the scope of 
program, the data it produces, and the uses of that data). This 
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includes more effectively communicating and fostering dialogue 
on the improvements that MRIP has made to NOAA Fisheries’ 
recreational fishing data collection processes, methods, and 
reporting.” (NMFS, 2016) 

 

The committee agrees that this is an appropriate overriding objective for MRIP. However, this 
broad objective focuses on external partners without explicitly or fully recognizing the 
complexity of modern fisheries management (Chapter 1, Figure 1.2) , which will require 
coordinated communications among the multiple partners and stakeholders in the fisheries if we 
are to align understanding with reality over broad issues in fisheries management. 
The plan seeks to achieve its overall objective by implementing the following strategies: 

• “More effectively engage partners and key stakeholders in all aspects of the MRIP 
program, including priority-setting, resource allocation, and implementation. 

• Provide tools and resources that partners can use to more effectively communicate MRIP 
policies, developments, and accomplishments with their respective audiences, members, 
and constituents. 

• Build greater awareness and understanding of the interconnectedness among data 
collection, science, and management functions with respect to ensuring sustainable 
fisheries. 

• Increase confidence, enhance internal, partner, and key stakeholder understanding of the 
MRIP process, how it works, how it is producing more accurate and precise catch 
statistics, who is involved, how priorities for the program are set, and opportunities for 
engagement and input. 

• Enhance communications, dialogue, and understanding with congressional members and 
staff tied to recreational data collection and program funding as part of ensuring the 
sustainability of recreational fishing. 

• Broaden angler and for-hire operator understanding of fishing participants in the current 
regional recreational survey programs and increase interest and participation in those 
programs; recognizing that the two groups have different understandings, goals, and 
outreach needs. 

• Improve NOAA Fisheries understanding of stakeholder’s perspective on MRIP.” (NMFS, 
2016) 

There is little discussion of how the communication will, might, or should be differentiated, 
although there is a clear recognition that different audiences have different skills, needs, and 
other attributes. Despite the first bulleted item above (“engage partners and key stakeholders in 
all aspects of the MRIP program”), the document focuses primarily on communication from the 
MRIP to partners and stakeholders, and there is little focus on receiving feedback, and input 
from the various audiences. The committee supports MRIPs strategy of focusing on receiving 
feedback, and input as critical components of both the strategic vision and the implementation of 
the communication plan. This exchange of communication is essential to help MRIP prioritize 
future investments in human resources and technology most effectively to improve time lags 
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between data collection and management response which have been shown to impact 
management effectiveness (Sylvia et al., 2016).  

 

Audiences 

The MRIP communication plan seeks to concentrate its efforts on several audiences that include 
internal agency partners, state fisheries agencies, the regional fishery management councils, 
interstate commissions, the Fisheries Information Networks, Congress, the recreational fishing 
community, and environmental non-governmental organizations (eNGOs) (NMFS, 2016). 
Within this spectrum of audiences, most effort will be focused on internal and external partners. 
Less effort will be focused on other key stakeholders where the MRIP CET will focus on 
communicating to “those that have strong, positive influence and stature among their peers.” 
(NMFS, 2016). 

In considering the communication plan, the committee found it easier to think of the specific 
roles that stakeholders play, rather than the organizations they represent per se. For example, a 
state fishery management agency is likely to be both a data provider (collecting data from 
intercept interviews as a component of MRIP) and a data user (agency staff may be involved in 
stock assessments and ACT determinations). A communication strategy that does not identify 
these separate roles will likely be less effective than one that targets communication to 
stakeholders based on the role they represent.  

 

Communication with Data-Collection Partners  

In terms of regional operations and on-the-ground execution, the suite of surveys conducted 
under the MRIP umbrella is implemented in close collaboration with state and regional partners, 
usually by efforts coordinated through the regional Fisheries Information Networks (FINs), each 
of which serve a regional Interstate Marine Fisheries Commissions.1 The regional FINs 
(including ACCSP) are state-federal cooperative programs in which NMFS participates as a 
partner with the state fisheries agencies, interstate marine fisheries commissions, regional fishery 
management councils, and other federal agencies, such as the U.S. Fish and Wildlife Service. 
These partnerships engage in cooperative programs to collect, aggregate, and manage state and 
federal fisheries data to support fishery managers and associated agencies. The regional FINs 
also serve as liaisons for identifying state and regional data needs and are, therefore, well-
positioned for serving as coordinating entities for regional MRIP implementation. In this 
capacity, they effectively function as the main conduit of information and communication 
between MRIP and states participating in the survey. 

As noted in the previous chapter, the MRIP has made significant progress in expanding and 
strengthening the communication and coordination with regional and state partners, especially 
from a logistical and survey implementation point of view (Chapter 6; Beal, 2016; Crabtree, 
2016; Dickinson, 2016). For example, discussion and implementation of pilot studies to test 
concepts and address specific regional needs, training of state agency staff who conduct the 
                                                           
1Between 1942-1949, the federal government authorized by statute three interstate compacts, each creating a 
regional marine fisheries commission to better utilize and protect fisheries within the consenting states’ jurisdiction. 
The three separate commissions represent the Atlantic, Gulf, and Pacific states, respectively.  
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survey, as well as support for data base management and data systems maintenance have been 
successful in large part due to increased and improved communication between MRIP and 
regional partners. MRIP’s broad communications strategy defers much of the communications 
with individual anglers, or angling groups to the states and regional authorities. For example, 
regional RecFIN programs and state fish and wildlife agencies conduct the majority of the 
outreach and education efforts related to APAIS, effort surveys, and catch estimates, but 
apparently without structured and deliberate guidance from MRIP. 

 

Communication with Data Users 

Recreational fisheries data collected through MRIP surveys are used by a variety of agencies, 
institutions, and other user groups. For the purposes of this review the committee recognizes 
three broad categories of data customers: stock assessment analysts who use MRIP data to 
establish management reference points (OFL and the overfished level primarily), Council SSCs 
and Advisor Panels who use MRIP data to help develop catch limits (ABC, ACL and ACTs), and 
Council and NMFS Regional Office staff who use MRIP data to implement catch limits. 

 

Stock Assessment Partners 

The primary, direct users of MRIP information are assessment analysts who integrate estimates 
of catch and sometimes catch per unit effort of recreational anglers into stock assessments 
(Chapter 1, Figure 1.2). Presentations to the committee and discussions between the committee 
and stock assessment analysts indicated that the assessment analysts broadly recognize the 
improvements made in MRIP since 2006 (e.g., Dick, 2016). Assessment analysts found MRIP 
staff to be responsive to requests to provide data used in developing catch limits and 
knowledgeable over the underlying data (e.g., Carmichael and Duval, 2016). Communication 
here is typically one-on-one, often relying on personal relationships developed over years 
between MRIP staff and assessment analysts.  

Overall, the committee encourages continued efforts by MRIP for two-way communication with 
customers who use data to generate ABCs, ACLs and ACTs. The benefits that would accrue to 
MRIP staff from such communication include improved understanding of how data are used in 
the assessment process, enhanced effectiveness of survey query tools, and prioritization of design 
improvements. The committee judges that similar improvements in understanding of the 
strengths and weaknesses of MRIP data by assessment analysts would accrue also. Finally, the 
committee recognizes that this communication will continue largely to be peer-to-peer, but 
MRIP should seek opportunities to engage assessment analysts in group situations wherever 
possible. 

 

Partners Who Establish Catch Limits 

Since the 2006 report, the Magnuson-Steven Act reauthorization assigned specific responsibility 
to the Scientific and Statistical Committees (SSCs) of each regional management council in 
setting ABCs for management species.2 Because the SSCs are required to allow for scientific 

                                                           
2 (Magnuson-Stevens Fishery Conservation and Management Reauthorization Act of 2006 16 USC Sec. 1852(g)).   
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uncertainty in developing their catch recommendations, these bodies have become an important 
new user of MRIP information. More so than assessments analysts, who may need to limit the 
uncertainty allowed in catch estimates in their assessments to an arbitrary low figure for analytic 
purposes (e.g., 5% for red snapper in SEDAR, 2103; and Boreman, 2016), the SSCs must fully 
consider the uncertainty in catch and CPUE estimates. Based on presentations to the committee 
(Boreman, 2016; Dick, 2016), the committee observed that engagement of the SSCs by the 
MRIP is in the early stages needs to be emphasized more than it has been previously. Groups 
with responsibilities similar to the SSCs also exist within the fishery commissions and 
sometimes within individual states (Beal, 2016). These groups would also benefit from improved 
communication with MRIP. 

The bodies that subsequently establish ACLs and ACTs must account for management 
uncertainty rather than scientific uncertainty. Here too, improvements in how MRIP 
communicates with these bodies would be helpful in aligning the understanding of recreational 
fisheries with the reality of managing them.  

Lastly, there is a separate category of data users that regulate trans-boundary resources, e.g., the 
Pacific Salmon Commission and the International Pacific Halibut Commission (IPHC). For these 
bodies, historical transmission of recreational catch data for stock assessment purposes has been 
through State agencies. There has not been a transition of information transfer from MRIP to 
these bodies for two reasons. First, the major information for recreational catch of these species 
has been the Alaska Department of Fish and Game, which has not traditionally participated in 
MRIP. Second, the IPHC does not itself conduct any in-season management of recreational 
halibut catch limits; instead, it relies on agencies of the contracting parties for such management. 

 

Partners Who Set and Enforce Catch Limits 

From the evidence the committee heard, the biggest single challenge confronting MRIP is the 
use of its data in the management arena—specifically in implementing catch limits (Figure 1.2). 
This is a new requirement of the Magnuson Stevens Fishery Conservation Management 
Reauthorization Act (2006). MRIP includes multiple complex surveys collectively producing 
two population estimates—effort and catch per unit effort—that are collected at specific sites and 
at specific times. As outlined in Chapter two, these data collected at specific places and times are 
aggregated to broader spatial areas and into two-month waves (Box 2.2). Moreover, for most 
stock assessment purposes these data are further aggregated to annual estimates for a single 
region. For this application of MRIP the impacts of lags in data entry, data processing, QA/QC 
procedures and reporting inherent in this aggregation are relatively minor, because all data 
entering into assessments are typically from the previous complete fishing year (Sylvia et al., 
2016). However, in sharp contrast, when MRIP data are used to enforce catch limits, inferences 
are made for limited spatial areas (e.g., States) and at very specific times (e.g., on what day will 
(or was) the ACT reached). This creates a tension in the fishery management process in which a 
survey that was designed for one purpose is being used for another purpose, for which its design 
may not be optimal. Moreover, because of the need for regional management councils to avoid 
overfishing, the uncertainties associated with catch estimates become of critical importance 
possibly leading to fisheries closures long before the point estimate is reached to ensure that 
ACLs are not exceeded (Baum, 2016). The committee also heard frustration from regional 
managers over the timeliness of MRIP estimates for implementing catch limits—particularly 
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when fisheries are pulsed as is the case for many recreational fisheries (Carmichael and Duval, 
2016; Crabtree, 2016). There was also concern expressed, and perhaps a lack of understanding, 
over the estimates of uncertainty (Proportional Standard Errors, or PSEs) that accompany the 
individual catch estimates (Carmichael and Duval, 2016; Crabtree, 2016). 

In general, the committee found that communication challenges continue to exist with regard to 
data users (Baum, 2016; Boreman, 2016; Crabtree, 2016). For example, perceptions of poor 
communication in the Gulf have generated support for development of a Regional MRIP 
Communications Committee within the GSMFC’s RecFIN structure. This committee is to be 
populated by a Gulf States Marine Fishery Council (GSMFC) staff plus representatives from 
each of the five Gulf states. 

 

Communication with Affected Users 

Effective communication with affected users is clearly essential to ensure maximal cooperation 
with MRIP survey instruments, compliance with the fishing regulations that are subsequently 
derived from MRIP estimates and support for the MRIP program overall. In oral presentations 
(Martin et al., 2016; Mumford, 2016; Carmichael and Duval, 2016; Crabtree, 2016) and written 
submissions, the committee heard clearly that there remains scope for substantial improvements 
in communications about MRIP generally, and its role in the overall setting of catch limits and in 
enforcing catch limits specifically. 

 

Recreational Anglers  

MRIP has indicated that it expects most of the effort to communicate with anglers will be 
through its state and regional partners (Sharp and Bard, 2016). Whether it works through partners 
or directly, a major issue for anglers is the credibility of the MRIP data-gathering process and the 
data themselves. The most common issues the committee heard were that many anglers have 
rarely, if ever, been surveyed, that anglers wonder why the APAIS is conducted at times and 
places where the fishing is poor or there are few anglers, and that the data reported by MRIP 
don’t seem to conform to their individual experiences (e.g., Baum, 2016). The committee also 
heard anglers say that they are catching a lot of fish but that MRIP is reporting low catch rates, or 
vice versa. There are many possible reasons for these impressions, and some of the reasons can 
be explained from a first principles understanding of the survey. For example, a statistically valid 
sample of millions of anglers likely will still miss most of the anglers who are actually fishing, 
giving them the false impression that the survey is inadequate. And an angler’s individual 
experiences might not match the collective experience of all anglers, leading MRIP’s data to 
appear to miss what that individual angler has experienced. Although these and other 
fundamental concerns over the design and implementation of MRIP may be easily explained, 
they are real perceptions of MRIP by recreational anglers that can only be addressed by proactive 
engagement of these key stakeholders on multiple fronts. The committee heard that 
communication shortcomings to date have exacerbated these concerns to the point where some 
stakeholders question the value of MRIP in ensuring sustainable management of the nation’s 
marine living resources (Martin et al., 2016; Carmichael and Duval, 2016). Addressing these 
concerns is a primary concern. The committee recognizes that an approach coordinated with the 
states may be most successful in building trust and aligning the understanding of these 
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stakeholders with the reality of how MRIP is deployed. But MRIP must play a leading role in 
providing the vision and implementation strategies that partners can follow to ensure that 
affected users regain confidence in MRIP’s data products. 

 

For-hire Sector 

The for-hire sector, which includes charter boats, head-boats, and guided small boats (e.g., flats 
and skiffs), is in effect a commercial sector, but unlike other commercial fisheries it makes its 
profits from paying clients rather than selling fish themselves. Many in the for-hire sector hold 
strong views regarding fisheries management in general, and on MRIP and its predecessor 
MRFSS in particular. For-hire captains tend to be better informed about fisheries and fishery-
management issues than individual anglers, and often (but not always) are willing to cooperate in 
data collection. Many are directly involved in the fisheries management process because fishing 
is not recreation for them, but their livelihoods. They tend to belong to associations and tend to 
have a broader view of their sectors of recreational fisheries than do individual anglers.  

The potential for for-hire captains to be fully cooperating partners is likely greater than that for 
individual anglers. These partners are more likely to be motivated to actively seek out 
communications from MRIP. Although the issues they are concerned about are similar to those 
of individual recreational anglers, they often have different experiences and knowledge bases. As 
a result, the style and content of MRIP communication to this sector should be different than 
those targeting individual anglers. Currently, MRIP does have communication products aimed 
directly at this group (e.g., MRIP Angler Catch Surveys: Information for Marinas and For-Hire 
Operators3). These directed communication efforts should be continued both because of direct 
benefits from an engaged for-hire sector, but also because of the indirect benefits arising from 
the operators’ interactions with clients. Further, MRIP should allow the for-hire captains a 
method to review their own data submittals to provide further quality assurance of these data. 
The committee recognizes that MRIP must follow federal regulations to maintain data privacy 
and anonymity. The committee also recognizes that this additional step for data submittal would 
assuage concerns for an important fishing sector about the quality and accuracy of their own data 
that were expressed to the panel. 

The committee heard particular concerns from the for-hire sector over delays in adopting self-
reporting of catch through mobile or web-enabled devices (e.g., Brennan, 2016). As noted in 
Chapter 4, there can be serious statistical design issues over self-reporting, whether by individual 
anglers or charter captains, related to avidity, reporting bias, and representativeness of reporting 
that must be addressed. However, there are also obvious advantages including timeliness, 
auditing, gaining longitudinal data on variation and characteristics of catch which could improve 
the management process and the committee encourages MRIP to address the statistical issues 
associated with self-reported data. Some pilot programs are being conducted to evaluate the 
feasibility of such options, but the pressure from stakeholders to adopt self-reporting systems can 
be expected to increase. From a communications viewpoint, this can be addressed by ensuring 
that materials that explain the statistical issues associated with self-reported data are a priority in 
the MRIP communication plan. Though the for-hire sector has expressed a particular interest in 

                                                           
3 See http://www.st.nmfs.noaa.gov/Assets/recreational/pdf/FINAL-2016-Marina-Charter-Boat-Handout.pdf. 
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the implantation of electronic self-reporting options, individual anglers may also benefit from 
this material. 

 

Other Recreational Fishing Businesses 

These businesses include marinas, bait and tackle and fly-fishing shops, boat-rental operations, 
fishing piers, general sporting-goods stores, local grocery stores and restaurants, and others. The 
degree of interest in MRIP and potential involvement as partners varies with the degree to which 
they are directly involved in recreational fishing. Thus marinas and tackle stores are likely to be 
more involved than grocery stores and restaurants. But to leverage the potential of these 
commercial operators will require directly tailored communication products.  

 

Communication Strategies 

The MRIP communication strategies are continuing to evolve. As this occurs, the committee 
suggests that it will be important to distinguish between passive and interactive communication 
activities. Passive and one-way activities involve the passing of information from one entity to 
another. This form of communication involves such things as newsletters, magazines, posters, 
pamphlets, and websites, to name a few. Because this mode of communication relies on people 
choosing to engage with MRIP it necessitates communication materials be visually appealing, 
clearly written and void of jargon. This is particularly important for the MRIP case given the 
need to convey rather complex scientific and statistical information to a generally non-scientific 
constituency. The materials need to be written and presented in such a way as to pique interest 
and increase trust in the overall enterprise. Nonetheless, although good, clear passive 
communications are an essential part of any communications plan, they are not sufficient. 

The concepts of active communication and outreach are used almost synonymously throughout 
the MRIP Communication plan. The committee does not attempt to distinguish between the 
concepts here, but instead the committee discusses aspects of communication and outreach that 
appear to be critically important, whatever they are called. Interactive communications have the 
intent of reaching out to a broader audience using communication methods that are two-way and 
involve more give and take. Activities of this form involve such things as presentations at public 
events, workshops, and booths at recreational fishing shows, to name a few. In addition, 
interactive communications often are achieved by including interactive features on a web site. 
Thus, for example, the website could invite users to share their thoughts, offer them 
opportunities to partner in data collection, offer users opportunities to provide input into the 
communications plan and other aspects of MRIP, and so on. The MRIP Communication Plan 
contains elements of both one-way and two-way communication but there is little in the way of 
specifics, particularly with respect to two-way communication. As stated earlier in this chapter, 
the plan focuses primarily on communication from the MRIP to partners and stakeholders with 
little to no discussion of efforts involving collaboration, feedback, and input from the various 
audiences and methods for engaging with partners and stakeholders more interactively. 

Four principal modes of communication can be recognized with in the MRIP Communication 
Plan (NMFS, 2016). 
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The MRIP Website 

The MRIP website (http://www.st.nmfs.noaa.gov/recreational-fisheries/index, also reachable at 
http://www.countmyfish.noaa.gov), is well laid out, reasonably easy to navigate, and extremely 
informative.  It provides information on survey methods, fishery data collected through MRIP, 
documentation, and other aspects of the program.  The material is laid out under major categories 
with drop-down menus for each category.  The committee judges the information to be detailed 
and likely accessible to any interested person.  NMFS appears to be developing audience-specific 
navigation pathways on the website to help users find information at the appropriate level of 
technical detail. As noted above, the committee also encourages MRIP to use web-based 
technologies to stimulate active, two-way communication on its website. 

The committee recognizes that the surveys and communication materials have gone through 
many rounds of changes and improvements. However, the committee has struggled to locate 
detailed information on the technical basis for current estimations and procedures.  This 
information may not be sought by all audiences, but for groups (such as state partners, the FINs, 
the ACCSP, as well as some individual anglers and angler groups) interested in the technical 
details of the survey, it would be helpful if this documentation were readily available.  It also 
would be helpful to include the date it was produced and whether there is a more recent version 
currently in use. Thorough documentation of the statistical practices would support continued 
evaluation and improvements to the system. 

 

MRIP Newscast 

The MRIP Newscast newsletter has been produced since 2008 and is made available 
electronically to interested stakeholders. The Newscast provides a range of topical information 
related to MRIP and recreational fisheries generally. The standard and information content of the 
newsletter is high. Because the newsletter is delivered electronically, the MRIP CET plan to use 
web (number of opens, click through rates, points of origin) to understand and presumably target 
its audience better (Shard and Bard, 2016). 

 

Engaging Data Collection Partners and Data Users 

A component of the 2016 MRIP Communication Plan (NMFS, 2016) calls for engagement of 
data collection partners and data users at Council and Commission meetings to build 
understanding of the changes and improvements in MRIP. These are appropriate audiences to 
engage, and reflect mainly data collection partners and constituents who use the MRIP data to 
enforce ACLs and ACTs. Details of how this engagement will occur were largely lacking. 
Additionally, engagement of constituents who use the data to generate reference points and 
ABCs was not described. 

 

  



Copyright © National Academy of Sciences. All rights reserved.

Review of the Marine Recreational Information Program 

Communication and Outreach with Stakeholders  97 
 

PREPUBLICATION COPY  
   

Print and Social Media Products 

The 2016 MRIP strategic communication plan proposes to continue to produce both traditional 
and social media products tied to explaining forthcoming changes to MRIP. Few details were 
provided. 

 

Staffing the MRIP CET  

The 2016 Communication plan identifies a two-tiered structure (NMFS, 2016; Sharp and Bard, 
2016) involving both a national team and regional teams. The national team is to be comprised of 
the MRIP communication staff (2 FTEs) and representatives from other NOAA offices and 
regional Interstate Commissions. Similarly, regional teams are to be comprised of representatives 
from the states, Councils and Commissions and finally other key regional partners.  This 
structure appears a reasonable one to develop and implement a communication plan that calls for 
emphasis of regional connections and differences (NMFS, 2016). The extent to which the 
regional teams have been created was unclear.  

The committee recognizes the challenge with undertaking the broad portfolio of communication 
discussed in the MRIP communication plan with current staff. MRIP has made excellent use of 
statistical consultants in responding to the previous NRC review of recreational fishery surveys. 
MRIP has already begun to use a communications consulting firm. Further benefits may accrue 
were MRIP to work more fully with external communication professionals to help them develop 
and implement their communication plan moving forward.  

 

Conclusions and Recommendations 

Conclusion: Fisheries management in state and federal waters is a complex, multi-disciplinary, 
multi-stakeholder process. Communications about MRIP have to be undertaken in the context of 
the entire fishery management process. The MRIP communication plan cannot be expected to 
explain to stakeholders all the complexities of fisheries management alone. The MRIP 
communication plan cannot and should not be expected to communicate to all audiences the 
comprehensive nature of fisheries management. 

Recommendation: NMFS should develop and lead an integrated communications strategy 
involving state and federal partners to explain and seek support for the management of the 
nation’s fisheries within which the role of MRIP is clearly defined. The MRIP communication 
plan should be an element—albeit for species in which removals are dominated by recreational 
fisheries, an essential component—of such a broader, integrated overall communication plan. 

Conclusion: MRIP’s communications plan lacks a clear needs analysis and an implementation 
plan. The plan identifies broadly what MRIP wishes to achieve, but there is little discussion of 
specific and practical matters that MRIP and its predecessor, the MRFSS, from which MRIP 
must have learned. The plan lacks details about specific and practical matters such as where to 
place information, what outlets to use for different kinds of information (e.g., newspapers, 
angling magazines, local television, tackle shops, and so on), and how to ascertain what MRIP 
users and those affected by MRIP think of the plan and what they would like to learn more 
about. It is not enough to produce a detailed, extensive, and informative website, no matter how 
good that website might be.  



Copyright © National Academy of Sciences. All rights reserved.

Review of the Marine Recreational Information Program 

98 Review of the Marine Recreational Information Program (MRIP) 
 

PREPUBLICATION COPY 

Recommendation: MRIP should further develop its communications plan, include a specific 
needs analysis and develop a specific and detailed implementation plan. Greater emphasis should 
be placed on interactive (two-way) communication, which may involve spending time in the 
field with anglers, than is currently in the plan. 
Conclusion: The MRIP Communication plan identifies a hierarchical structure with both 
national and regional teams. This seems appropriate given the regional-state and federal nature of 
the MRIP partnership. In response to concerns regarding statistical aspects of the survey 
expressed by the National Research Council (NRC, 2006), MRIP established a large team of 
statistical experts, both in-house and as consultants, to help with the redesign of its sampling 
methods, analyses, and surveys. A similarly experienced team of experts has not been established 
to support the MRIP communication and outreach activities.  

Recommendation: The success of MRIP depends to a large degree on clear, accurate, and 
timely communications; and on engaging all the various stakeholder groups, including anglers. 
Therefore, whether as permanent full-time equivalents or as consultants, MRIP should consider 
expanding its communications team to support the required needs analysis and implementation 
plans identified by the committee. One way of achieving this expansion would be to partner with 
national and regional organizations, such as the Sea Grant colleges, who already have 
communications capacity and expertise, and who would be able to identify opinion leaders and 
constituencies. 

Conclusion: MRIP has made significant advances in improving its communications and 
outreach strategy since the National Research Council’s 2006 report. Perhaps its strongest 
advances have been with its website and its communications with some of its data-collection 
partners, such as the regional interstate marine fishery commissions and state fishery agencies. 
Its communications with some other groups, most notably anglers, but also some stock-
assessment and management groups have been less successful. Significant communications 
challenges remain unaddressed. 

Conclusion: There is a need for increased and regular coordination and communication with 
regional fishery management councils and its Scientific and Statistical Committees (SSC’s), and 
the regional stock assessment programs. This increased communication would provide 
opportunities for identifying and addressing data needs for stock assessment and management at 
the regional level.   

Recommendation: NMFS should develop a system for indexing and cross-referencing 
documentation of survey methods and statistical analysis.  Because of the evolving nature of the 
program that includes many different elements, maintaining the organization of the technical 
documents is a challenge. NMFS should increase its efforts to ensure the documentation includes 
key pieces of information. For example, NMFS should ensure that the statistical basis for the 
stratified and total estimates of total effort, catch per unit effort, and their variances for all 
fisheries and areas are readily available and consistent among current documents. 

Recommendation: MRIP should take a more active role in communicating with anglers, 
whether through its partners or through its own efforts. The committee recognizes that MRIP 
defers to the states and regions in communications with anglers. Further, the committee 
recognizes that an approach coordinated with the states may be most successful in building trust 
and aligning the understanding of these stakeholders with the reality of how MRIP is deployed. 
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However, MRIP should play a leading role in providing the vision and implementation strategies 
that partners can follow. 
Recommendation: MRIP should allow the for-hire captains a method to review their own data 
submittals to provide further quality assurance of these data. The committee recognizes that 
MRIP must follow federal regulations to maintain data privacy and anonymity. The committee 
also recognizes that this additional step for data submittal would assuage concerns for an 
important fishing sector about the quality and accuracy of their own data that were expressed to 
the panel. 
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Chapter 8 

Plans for Maintaining Continuity 

 
Introduction 

The MRIP developed improved methodologies for the estimation of both fishing effort (the FES) 
and catch per unit effort (the APAIS) by recreational anglers. The resulting estimates of catches 
differed from those produced by MRFSS and created the need to link and calibrate previous 
information collected under MRFSS with the new information from MRIP, in order to create a 
continuous time series of equivalent data. In this chapter, the committee describes and evaluates 
the methods developed for this linking process and its implications for the assessment and 
management of stocks utilized by recreational anglers. 

 

The Need for Continuous Data Series 

The MRIP calibration workshops, presentations to the Committee, and substantial public 
testimony have highlighted the need for continuity in the recreational fisheries data used for 
assessment, management, and allocation. The three different processes have differing capabilities 
to accommodate changes in historical estimates. The stock assessment process can use 
recreational catch and effort statistics in two ways: as part of the raw data inputs on removals, 
and as indices of relative abundance. Changes in time series resulting from design and estimation 
changes can generally be accommodated inside assessment models using temporal blocks with 
different catchabilities for the two components of the time series (MRFSS/MRIP). The 
alternative approach is to calibrate the two time series to each other external to the assessment 
model and use the calibrated estimates directly. Each approach has its merits, and while the 
internal assessment model treatment is more robust to uncertainty, the need for a common time 
series to use in other applications (management, allocation) argues in favor of the external 
calibration approach. 

For assessment and management programs where there is no statistical model used for 
assessment and where the annual catch limits (ACLs) may be based on historical trends, the 
calibrated approach is essential as a consistent yardstick for calculation of long-term averageand 
their variance. The MRIP calibration workshops clearly identified that modifications of the 
survey methodology required historical estimates to be calibrated to current methodology, rather 
than the opposite. The implications of an adjusted time series of catch estimates could be 
significant in the allocation arena and some aspects of this issue are detailed in following 
sections. Likewise, adjusted time series of catch or effort statistics can influence the development 
of control rules for fishery removals. For example, calculation of season lengths or bag limits 
designed to maintain historical angler success or access will be sensitive to the input data. 
Existing control rules used for input management control may need to be re-assessed in light of 
the adjusted time series of catch estimates by time or area.  
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Transition from Phone-Based to Mail-Based Effort Survey 

The CHTS was an extremely problematic element of the MRFSS program due to a number of 
potential and realized biases in a methodology based on random-digit dialing of landlines. The 
2006 NRC report noted the inherent difficulty of estimating fishing effort using such 
methodology, in the absence of an adequate list frame of anglers to increase the efficiency and 
accuracy of the effort estimation. The MRIP has clearly heeded the NRC advice and developed a 
dual-frame methodology using both a list frame of anglers and a secondary list frame based on 
the US Postal Service address-based frame of households (Chapter 3). The MRIP undertook 
substantial design and testing of the new effort estimation methodology. The results of 
implementing the new procedures were different estimates of fishing effort, often by large 
amounts, for some areas and time periods. Andrews et al. (2014; Table 3, p. 18) document 
differences in fishing effort of approximately four times higher for the improved FES compared 
with the previous CHTS methodology. Because these estimates resulted in much higher 
estimates of total catch for species in these areas and times, the Committee has invested 
considerable effort in examining their validity. 

Chapter 3 of this report examines the MRIP effort estimation methodology in detail and makes a 
number of recommendations to address issues of nonresponse and recall biases, weighting of the 
strata responses, and correct incorporation of variance in the components of the ultimate 
estimates. These recommendations are significant to the estimation of fishing effort, catch per 
angler, and the ultimate calculation of accurate values for total catch. While addressing these 
recommendations may change the scale of the MRIP time series of total catch amounts for some 
areas and species, the choice of a method for calibration of the MRFSS and MRIP time series is 
not likely to be sensitive to these changes. This is because the changes contemplated by this 
report will affect primarily the degree of offset between the two time series, which the calibration 
is designed to bridge. However, it is important that MRIP staff be cognizant of any changes in 
methodology that affect the determination of peak fishing effort periods, since all calibration 
methods currently contemplated involve the use of peak effort periods to calibrate MRFSS 
estimates to MRIP estimates. 

 

Development of Calibration and Bridging Among Data Series 

The 2006 NRC report on the MRFSS program (NRC, 2006) recommended a number of 
improvements to the program which would reduce the potential for bias in both effort and catch 
estimation. Largely as a result of the NRC report the NMFS initiated a complete re-design of 
both the effort and catch components of the MRFSS program. The two elements of MRIP (the 
intercept survey [APAIS] and the Fishing Effort Survey [FES]) were implemented with different 
degrees of rigor, largely dictated by the relatively higher expense of the intercept survey. The 
APAIS survey was evaluated in a side-by-side comparison with the previous MRFSS 
methodology in only a single year and for a single area. As such, our knowledge of the 
relationship of the estimates arising from the two methods is somewhat limited. In contrast, a 
carefully staged implementation of an improved mail-based FES was more temporally and 
spatially extensive. Nonetheless, the combined MRIP methodologies resulted in estimates of 
recreational catches that differ from the previous MRFSS estimates, generally by small amounts 
but substantially for some species-area units (Andrews et al., 2014). These differences between 
MRFSS and MRIP estimates ranged from consistent biases to apparently random variation.  
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The new methodologies employed in calculating the MRIP estimates are more statistically valid 
than those used in the MRFSS program (Chapters 3 and 4). Many important components of 
recreational fisheries management are dependent on these catch and effort estimates, including 
stock assessment, development of harvest policies, in-season management, and catch allocation 
(Figure 1.2). In addition, the allocation of resources for the production of catch statistics is itself 
dependent on the estimates of catch produced by the MRIP. The historical time series of 
recreational catch and effort produced with the outdated MRFSS procedures therefore requires 
calibration to the estimation processes used in MRIP, so that a combined time series of total 
removals may be used to inform these processes. 

The MRIP convened two workshops to address the calibration issues. The first, in 2012, was 
designed to develop a method to calibrate 2004-2011 catch rate estimates based on the 
unweighted MRFSS estimation methods to catch estimates based on a new MRIP weighted 
method, demonstrate its use in hind-casting estimates prior to 2004, and to develop a plan for 
implementing the calibration into benchmark stock assessments. The workshop identified a 
simple ratio estimator (MRFSS/MRIP) using 2004-2011 data, which could be used as a constant 
for hind-casting data prior to 2004, or trended using auxiliary information. The second 
workshop, in 2014, was convened to re-visit the calibration issue in light of changes to the 
APAIS made in 2013 and 2014. That workshop identified three potential alternatives for 
calibration (discussed below), an interim methodology to use while the three methods were 
evaluated fully, and recommended procedures to follow if survey methodology were to change in 
the future.  

Both of these workshops clearly recognized that calibration was critical in allowing stock 
assessments to differentiate true changes in stock status from changes in the estimation 
procedures producing the data used in the assessments. Both workshops also identified a number 
of issues that affect the sampling error of the catch estimates, based on changes to the survey 
designs of both MRFSS and MRIP over time. 

The Committee reviewed the workshop reports and other MRIP documents to determine the 
current status of calibration and plans for updating or improving the calibration method. 
Appendices 1 and 2 of the 2014 Calibration Workshop report (MRIP 2014) outline the three 
suggested alternatives for calibrating pre-2013 estimates to the post-2013 estimates. Importantly, 
the workshop also considered the opposite calibration, i.e., calibrating the post-2013 estimates to 
the historical time series. The workshop concluded that the former process (calibrating historical 
to present) was the preferred calibration method because harvest control methodology requires 
coherence with catch estimation methodology. 

The three alternative methods were examined thoroughly by the 2014 workshop. Their 
construction and merits are detailed in Appendix 1 of the workshop report, and are only 
summarized here (MRIP, 2014). 

1. Direct catch ratio estimator. In basic concept, the simple ratio estimator takes advantage of 
the improved coverage of peak periods in the 2013 MRIP (Cp, 2013) and scales the catches 
prior to 2013 by the ratio of peak catches to total catches in 2013 (R2013 = Ctotal 2013/Cp 2013). 
The scaled estimate for total catch (Ctot,y) in prior year y is then based on applying the 2013 
ratio to the peak catch in the prior year, y. Thus, 

Ctot, y = R2013*Cp,y. 
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The scaling is based on post-facto identification of peak periods prior to 2013 and makes no 
use of data for non-peak periods.  

2. Complex ratio estimator. Since the MRIP program produces estimates of effort distribution 
throughout the day, it provides an opportunity to scale the effort distribution in 2013 to match 
the truncated effort estimate from the more limited sampling in prior years. This is achieved 
by adjusting the weighting of effort in temporal bins for 2013 to match the effort for the more 
restricted temporal bins that existed in previous years. The ratio of the catch in the truncated 
2013 bins (Ctr 2013) to the total catch in 2013 (C2013) is defined as Rc/tr, 2013.   Similar to the 
simple ratio method, the Rc/tr, 2013 is then applied to the available catch estimate (Cy) from a 
prior year y, to obtain an adjusted estimate of catch for that year. Thus, 

Cy, adj = Rc/tr, 2013 * Cy. 

This adjusted estimate is assumed to be the estimate that would have been obtained if more 
complete MRIP-style sampling had been conducted in previous years. This estimator 
assumes a constant distribution of catch and effort over time and area, relative to that in 
2013. Further, estimates of total effort for years prior to 2013 are obtained from the CHS, 
which have unknown properties. 

3. The regression-based estimator. This estimator is more involved than the ratio estimators and 
is in some measure the reverse of the complex ratio estimator. It uses 2013 data to estimate 
and predict the distribution of Morning, Peak, and Evening categories of catch/effort for 
2013, based on characteristics of the catch or demographics from the APAIS. This modeled 
relationship is then applied to target year data to derive a pseudo distribution of categories for 
that year, which matches the 2013 distribution. These pseudo proportions are used to produce 
adjusted estimates of catches for the target year. There are a number of extensions to this 
method outlined in the report.  

The primary assumption of this method, and it is a strong one, rests on the stationarity of the 
catch and effort process over time and space. In other words, it assumes that the effort and 
catch distribution throughout any given day can be captured by this single model 
relationship. The Committee appreciates the conceptual investment in this approach and 
commends the workshop for its innovative thinking. However, the committee has strong 
concerns about the ability to validate such an approach, because the quantity being predicted, 
i.e., the distribution of categories, cannot be observed. This quantity is defined by 2013 
characteristics and imputed to the target years. 

The Committee notes that all three methods are actually model-based estimators—all involve an 
underlying estimation model and vary only in the influence of the assumptions involved for each. 
The workshop consultants recognize that the calibration was not straightforward due to the 
limited side-by-side estimation using previous and current methodology for almost all areas. The 
Committee agrees with the consultants’ concern in this regard and believes that uncertainty about 
process and observation error could be reduced if additional side-by-side comparisons were 
conducted. While the consultants also suggested that time-series or small-area spatial analyses 
might also be conducted, the Committee is doubtful that such analyses would yield significant 
improvements in a general calibration method. Nonetheless, such analyses could be conducted 
with available data and would be worth some investment of analytical resources. 
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Appendix 2 of the 2014 workshop also identified an interim approach (the simple ratio) to be 
applied while a full evaluation of the three alternatives was conducted. The Appendix detailed 
the drawbacks to this method, notably that the relationship of peak period catch to total catch is 
constant, and that none of the data outside of the peak catch period for years prior to 2013 are 
used. Both the 2012 and the 2014 calibration workshops provided guidance to stock assessment 
scientists concerning the use of a calibrated time series for the combined MRFSS-MRIP data. In 
particular, they suggested increasing the assumed variance in the time series to account for 
uncertainty in the calibration process. 

 

Anticipating Impacts on Assessment and Management Programs 

An accurate calibration of MRFSS data to MRIP data has implications for both assessment and 
management. Statistical catch-at-age (SCA) stock assessments, while not immune to differences, 
are the least sensitive to calibration issues because the assessment models can accommodate 
some imprecision in calibration through alternative catchability functions. Imprecise or biased 
calibration does affect the calculation of reference points related to unfished biomass, hence 
optimum harvest rates and control rules. In SCA frameworks, calibration issues may increase 
uncertainty in these quantities, though these influences will be less strong than in other 
assessment/management frameworks.  

In non-SCA stock assessment frameworks, and particularly in data poor assessments, where the 
time series of total catch is a prime determinant of harvest levels (ACLs) and reference points, 
the method of calibrating MRFSS to MRIP data is likely to be more influential than in SCA 
frameworks. In the former, both the trend and scale of stock changes are informed totally by the 
calibrated time series and, in turn, the understanding of stock status is similarly governed. In 
these instances, the calibration process will have a much larger influence on the understanding of 
current stock status and appropriate reference points for stock management. The Committee 
notes that these influences will not be uniform and will affect recreational fisheries management 
much more strongly in some areas that others, directly linked to nature of how ACLs are 
determined.   

For data poor assessments the estimation of common reference points for stock management, 
e.g., unfished equilibrium biomass B0, biomass depletion level, and target harvest rate, are not 
well determined, or may be precluded, by time series of catches alone. The estimated B0 is a 
quantity of considerable uncertainty for even technically sophisticated assessments. In turn, a 
poor understanding of target harvest rates will increase the uncertainty associated with ACLs.  
Calibration affects primarily the scale of estimated removals but may also influence its trend. In 
the absence of auxiliary information on trend, management is therefore critically dependent on 
simple catch time series. These issues are not uniquely associated with the methodology for 
calibrating data series resulting from changed estimation methodologies, but imprecision in 
calibration will increase uncertainty in fisheries management.  

Future efforts to develop calibrated time series of recreational catches will be most useful if 
accompanied with advice on the implications of the calibration method to stock assessment and 
reference points for stock management. In particular, simulation analyses of alternative methods 
will be useful. As the time since a change in methodology for estimating recreational catches 
lengthens, the calibration method will have less influence on the understanding of current stock 
status. The understanding of stock status will be influenced more strongly by recent data than by 
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historical shifts in estimation methodology for catch, when removals are substantial proportions 
of available yield. If removals are a small proportion of available yield, then the calibration will 
continue to influence understanding of stock status. However, since the calibration methodology 
does influence the understanding of reference points for management, the effect of the 
calibration will be a long-term element of fisheries management. This is an important element to 
consider when contemplating any changes in survey and estimation methodology and 
underscores the point that any such change should be thoroughly evaluated prior to 
implementation. 

 

Conclusions and Recommendations 

Conclusion: The low number of side-by-side comparisons between the angler intercept portions 
of the MRFSS and MRIP methodologies limits the ability to develop a more precise calibration 
between the time series of data produced by the two programs. 

Conclusion: None of the methods proposed to calibrate the two intercept time series is 
completely satisfactory because of the necessary assumptions and/or post hoc data stratifications 
that must be applied when using the methods. 

Conclusion: For stocks with substantial removals, the calibration between the two intercept data 
sets will diminish in importance for some stock assessment purposes over time as more recent 
data dominate the determination of stock status. Nonetheless, uncertainty in the estimation of 
reference points for harvest policy determinations will remain sensitive to the calibration 
process. 

Conclusion: The calibration of the two data time series is extremely important to multiple 
aspects of fishery stock assessment, catch management, and allocation processes. For stock 
assessment modeling, the absence of a fully satisfactory calibration can be addressed through 
alternative estimates of catchability over the combined time series. For simpler stock 
assessments, the calibration may be more influential. 

Recommendation: MRIP should continue development of a statistically sound calibration 
methodology as improvements to the Access Point Angler Intercept Survey and Fishing Effort 
Survey methodologies are incorporated. In the interim, the existing ratio-based calibration should 
be continued. For statistical catch-at-age based (SCA) assessments, scientists should employ 
alternative catchability functions applied to the combined time series as a means to accommodate 
potential imprecision in the calibration of MRFSS data to MRIP data. For non-SCA frameworks, 
assessment scientist should exercise caution in the interpretation of trends in catch data.  
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Fisheries Leadership and Sustainability Forum, Nicholas Institute for Environmental Policy 
Solutions at Duke University. Dr. Barbieri received a B.S. in biology from Santa Ursula 
University, a M.S. in biological oceanography from Rio Grande University, and a Ph.D. in 
marine fisheries science from the College of William and Mary. 
 
Cynthia M. Jones (Co-chair) is a professor and eminent scholar in the Ocean, Earth, and 
Atmospheric Sciences department of Old Dominion University. Her research interests include 
demography of fish based on age evaluation, stock assessment, recreational angler surveys, 
simulation modeling, and quantitative statistics. Dr. Jones has been the recipient of multiple 
awards and honors, including: AAAS Fellow, Outstanding Virginia Scientist, Outstanding 
Professor, and Fulbright Senior Scholar Award. Dr. Jones served on the National Research 
Council (NRC) Ocean Studies Board from 2005-2007. She was also a member of multiple 
previous NRC studies, including the Committee for Review of the National Marine Fisheries 
Service: Use of Science and Data in Management and Litigation, which she chaired. Dr. Jones 
received her B.A. in zoology from Boston University. She received her M.S. and Ph.D. in 
oceanography from the University of Rhode Island. 
 
Jill A. Dever is senior survey statistician at RTI International in Washington, DC. Her current 
research interests include statistical and methodological issues for dual-frame random-digit-dial 
and address-based sample surveys, along with nonprobability studies and survey weight 
calibration with estimated population value. In addition, her experience includes creating 
software for optimizing complex sample designs; constructing linearization and replicating 
analysis weights using calibration techniques; and analyzing data from complex surveys. To 
date, she has worked on a variety of surveys that address pertinent issues of our times in the 
areas of health care, education, and the U.S. Military. Dr. Dever received her B.S. in 
mathematics from the University of Louisville, located in her hometown. She received her M.S. 
in biostatistics from the University of North Carolina Chapel Hill and her Ph.D. in survey 
methodology from the Joint Program in Survey Methodology at the University of Maryland 
College Park. 
 
David Haziza is a professor in the Department of Mathematics and Statistics at the Université de 
Montréal. His research interests include theory and application of survey sampling, and 
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specifically, inference in the presence of missing data or influential units, resampling methods, 
and calibration. Dr. Haziza received his Ph.D. in statistics from Carleton University.  
 
Jeffrey C. Johnson is a professor of anthropology at the University of Florida. His research 
interests include network models of complex biological systems and the application of 
continuous time Markov chain and exponential random graph models to the study of trophic 
dynamics in food webs. His most recent work involves the development of methods for the 
reliable tagging, coding and network modeling of large corpora of related texts. He has published 
extensively in anthropological, sociological, biological and marine science journals and was the 
founding editor of the Journal of Quantitative Anthropology, and co-editor of the journal Human 
Organization. He is currently an associate editor for the Journal of Social Structure and the 
journal Social Networks. Dr. Johnson received his Ph.D. in anthropology from the University of 
California, Irvine.  
 
Bruce M. Leaman is currently the Executive Director of the International Pacific Halibut 
Commission and has been since 1997. His research interests have included fisheries 
management, stock assessment, reproductive biology, and population dynamics. Dr. Leaman 
served on the 2006 National Research Council Committee on Review of Recreational Fisheries 
Survey Methods. Dr. Leaman received his B.Sc. from Simon Fraser University. He also received 
his M.Sc. and Ph.D. from the University of British Columbia. 

 
Thomas J. Miller is a professor of fisheries and bioenergetics and population dynamics, as well 
as the Director of the Chesapeake Biological Laboratory at the University of Maryland’s Center 
for Environmental Science. Dr. Miller’s research interests include recruitment and population 
dynamics of aquatic animals, fish early life history, and blue crabs. His relevant National 
Research Council service includes membership on the Committee on Sustainable Water and 
Environmental Management in the California Bay-Delta and the Panel to Review California 
Draft Bay Delta Conservation Plan. He is also currently serving as a member of the Panel on Life 
Sciences. Dr. Miller received his B.Sc. in human and environmental biology at the University of 
York. He later received his M.S. at North Carolina State University in ecology, and his Ph.D. in 
zoology, also from North Carolina State University. 

 
Sean P. Powers is a professor and chair of marine sciences at the University of South Alabama 
and senior marine scientist at the Dauphin Island Sea Lab. His research focuses on the ecology of 
coastal/estuarine fishes and benthic invertebrates, particularly those that support commercial and 
recreational fisheries. The goal of his research program is to provide scientifically sound 
information to direct conservation and restoration efforts of marine fisheries and the habitats that 
these species rely upon. He has served on one National Research Council committee, the 
Committee on U.S. Army Corps of Engineers Water Resources, Science, Engineering, and 
Planning. Dr. Powers received his Ph.D. in zoology from Texas A&M University.  

 
Steve Williams is a Senior Program Manager for the Pacific States Marine Fisheries 
Commission. Mr. Williams is primarily responsible for program oversight of the Pacific RecFin 
database program as well as several other Columbia River and Pacific coast marine projects 
dealing with salmon and highly migratory species management issues. Mr. Williams spent 39 
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years as both a fish and a wildlife manager for the Oregon Dept. of Fish and Wildlife. His 
management experience covers a broad range from field sampling of both marine and freshwater 
fisheries to a period as Deputy Director of the Oregon Department of Fish and Wildlife. He 
served as the Oregon state representative to the Pacific Fishery Management Council for 
approximately 5 years. Mr. Williams received his B.S. in fisheries from Oregon State. 

 

Staff 

Susan Roberts became the Director of the Ocean Studies Board in April 2004. Dr. Roberts 
received her Ph.D. in Marine Biology from the Scripps Institution of Oceanography. Prior to her 
position at the Ocean Studies Board, she worked as a postdoctoral researcher at the University of 
California, Berkeley and as a senior staff fellow at the National Institutes of Health. Dr. Roberts’ 
research experience has included fish physiology and biochemistry, marine bacterial symbioses, 
developmental cell biology, and environmentally-induced leukemia. Dr. Roberts specializes in 
the science and management of living marine resources. She has served as study director for 
eighteen reports produced by the National Research Council on topics covering a broad range of 
ocean science, marine resource management, and science policy issues. She is a member of the 
U.S. National Committee for the Intergovernmental Oceanographic Commission (IOC) and 
serves on the IOC panel for the Global Ocean Science Report. Dr. Roberts is a member of 
AAAS, American Geophysical Union, and the Association for the Sciences of Limnology and 
Oceanography. She is an elected Fellow of the Washington Academy of Sciences. 

Stacee Karras is a program officer with the Ocean Studies Board. She joined the National 
Academies of Science, Engineering, and Medicine in 2012 as a fellow, and served as a Research 
Associate for the Ocean Studies Board between 2013 and 2015. She then served as an Associate 
Program Officer until 2016, when she took on her current role. She received her B.A. in marine 
affairs and policy with concentrations in biology and political science from the University of 
Miami in 2007. The following year she received an M.A. in marine affairs and policy from the 
University of Miami’s Rosenstiel School of Marine and Atmospheric Science. In 2012, she 
earned her J.D. from the University of Virginia, School of Law. 

Michael Cohen is a senior program officer for the Committee on National Statistics. He has led 
or served as contributing staff on a wide range of studies on the U.S. census and the modeling 
and reliability of defense systems. He also serves as a consultant on statistical analysis for other 
divisions in the National Academies of Sciences, Engineering, and Medicine. Previously, he was 
a mathematical statistician at the Energy Information Administration and held positions at the 
School of Public Affairs at the University of Maryland and at Princeton University. His general 
area of interest is the use of statistics in public policy, with particular focus in census undercount, 
model validation, and robust estimation. He is a fellow of the American Statistical Association 
and an elected member of the International Statistical Institute. He has a B.S. in mathematics 
from the University of Michigan and an M.S. and a Ph.D. in statistics from Stanford University. 

David Policansky received his Ph.D. in biology from the University of Oregon, where he 
studied evolutionary biology and ecology. He has published on life-history transitions, including 
the cost and timing of sexual reproduction in plants and animals; he also has published on 
fisheries and the interface between science and policy and on the inheritance of asymmetries in 
flounders. In his more than 30 years at the National Academies of Science, Engineering, and 
Medicine he has been involved in more than35 reports, many as project director. His work has 
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focused on management of natural resources, natural restoration, information for environmental 
decision making, reviews of large federal programs, and on endangered species, among other 
topics.  

Payton Kulina (until September 2016) joined the Ocean Studies Board in June 2013 as a 
Senior Program Assistant. He graduated from Dickinson College in 2010 receiving a BA in 
Policy Management. He is currently pursuing a MS degree in Finance through the Kogod School 
of Business at American University. Prior to this position, Payton worked as a coordinator with 
BP Alternative Energy, also in Washington, DC. 

Allie Phillips (starting September 2016) graduated in May 2016 from Colby College in 
Waterville, Maine where she received a BA in Environmental Studies: Policy. As an 
undergraduate, she held internships at the Environmental League of Massachusetts (ELM) and 
the New England Aquarium. She joined the Ocean Studies Board as a Program Assistant in 
September 2016.  
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Review of Recreational Fisheries Survey 
Methods (NRC, 2006) 

Summary 

 
Introduction 

Recreational fishing in the United States is an important social and economic component of 
many marine fisheries. However, in some cases, recreational fishing takes more fish than 
commercial fishing, and in an increasing number of cases, recreational fishing is the main 
source of fishing mortality. In addition, current assessments indicate that some marine 
recreational fisheries have exceeded their quotas, raising concern because fishing effort in 
marine recreational fisheries is projected to increase. It is important that catch monitoring 
systems are adequate for timely management of these fisheries. 

Marine recreational fisheries are not monitored with the same rigor as commercial fisheries. 
However, as concerns about the effects of all types of fishing have grown, more attention has 
been paid to the possible impacts of marine recreational fishing. The growing interest in the 
effects of recreational fishing on fish stock size and composition has led to increased demands 
for timely and accurate data. Although the National Marine Fisheries Service (NMFS) of the 
National Oceanic and Atmospheric Administration implemented the Marine Recreational 
Fisheries Statistics Survey (MRFSS) in 1979 to obtain statistics about marine recreational 
fisheries, management goals and objectives have changed since then, as has the complexity 
of the recreational fishing sector. The need for and use of marine recreational fishery 
statistics in science and management have changed as well. This committee has identified 
several areas in which designers of sampling programs, data collectors, and users of 
recreational fisheries data appear to have incomplete communication, mismatched criteria, or 
other obstacles. 

The MRFSS has two major components: an onsite component, in which anglers are 
intercepted and interviewed on the water or at sites such as marinas where they access the 
water; and an offsite component, in which anglers are contacted and surveyed by telephone after 
their trips are completed. There has been widespread criticism of the nature and use of the 
MRFSS information. The MRFSS was (and is) intended to be a national program, but not all 
coastal states participate. In some cases, states have their own surveys of recreational fish 
landings instead of the MRFSS; in other cases, states have surveys that complement the 
MRFSS. In addition to this lack of uniformity of coverage, the quality of the MRFSS data for 
management purposes has also been questioned. 

Indeed, it is much more difficult to collect data on recreational saltwater anglers than on 
commercial fishing operations. There are far more saltwater anglers than commercial 
fishermen—approximately 14 million anglers fished annually in recent years—and they do 
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not land their catches at specific points where there are dealers, as do commercial fishermen. In 
addition, there are many modes of fishing (e.g., anglers who fish from head boats or charter 
boats, with guides,1 from shore, on private boats, from private property), and many anglers 
release fish they catch. Some anglers travel far to fish and often fish only a few times each year, 
which makes them difficult to encounter in surveys. Others, who live within 50 miles of the 
coast, are much more likely to be intercepted by the MRFSS. Finally, most surveys of anglers 
depend to some degree on the anglers’ recall and willingness to volunteer valid information. As 
a result, designing a survey that will provide accurate and timely information, with good 
coverage and at acceptable cost, is a major challenge. 

Despite the complexity of the challenge and its importance for fishery management, the 
MRFSS staff have been severely handicapped in their efforts to implement, operate, and 
improve the MRFSS, including implementing the recommendations of earlier reviews. It is not 
reasonable to expect such a small staff—and one that lacks a Ph.D.-level mathematical 
statistician—to operate a national survey of such complexity, despite the dedication of the 
small staff the MRFSS does have. 

In addition, the MRFSS is severely limited by the lack of a universal sampling frame for all 
saltwater anglers, a lack that is not of the MRFSS’s own making. To make matters even more 
difficult, some of the data that the MRFSS depends on are collected by states, which use a 
variety of data-collection and sampling protocols. Finally, the financial resources allocated to 
the MRFSS are modest in comparison to the challenge. This committee’s findings and 
recommendations should be viewed with this in mind. 

 

The Present Study 

To help identify solutions to some of the above problems, NMFS asked the National 
Academies to assemble a committee to review current marine recreational fishing surveys and 
to make recommendations for improvements—especially to the MRFSS—and to recommend 
the implementation of possible alternative approaches. (See Box B.1 for the committee’s 
statement of task.) 

In response, the National Research Council (NRC) of the National Academies established the 
Committee on the Review of Recreational Fishing Survey Methods, composed of experts in 
survey design and statistics, biological statistics, fishery management, and the economics and 
sociology of recreational fishing. The background and support for the conclusions and 
recommendations presented below are found in subsequent chapters. 

 

  

                                                           
1 Head boats, also called party boats, take large groups of anglers (sometimes as many as 100) on fishing trips; the 
groups usually are not pre-formed. Charter boats (also occasionally called party boats) take smaller groups of 
anglers, usually four to eight, most often in pre-formed groups. Guided trips are trips in which a guide takes one 
or two anglers in a smaller boat. These different categories operate under different U.S. Coast Guard and state 
license requirements. Throughout this report, these sectors are collectively referred to as the for-hire sector. 



Copyright © National Academy of Sciences. All rights reserved.

Review of the Marine Recreational Information Program 

Appendix B  121 
 

PREPUBLICATION COPY 

BOX S.1 
Statement of Task 

 
This study will critically review the types of survey methods used to estimate catch per unit effort and 
effort in recreational fisheries, including state and federal cooperative programs. The committee 
will examine representative survey types but will not evaluate every regional or state survey method 
currently in use. The study will consider the match or mismatch between options for collecting 
recreational fisheries data and alternative approaches for managing recreational fisheries. 

In particular, the committee will assess current types of survey methods giving consideration to: 

• The suitability for monitoring different types of fishing (e.g., charter boats versus private boats, 
offshore versus near-shore species, fisheries with temporally or spatially restricted fishing seasons). 

• The adequacy for providing the quality of information needed to support various approaches for 
managing recreational fisheries, with reference to how the management approach might be 
restricted by the type of survey method, stratification scheme, and sample size required. For 
example, is the management time frame (in-season, annual, or multi-year) consistent with 
temporal design of the survey? Is the geographic scale of management (e.g., state versus regional) 
appropriate for the resolution provided by the survey? How would the survey design need to be 
modified to match the requirements of the management approach? 

• Make recommendations regarding possible improvements to current surveys and/or possible 
implementation of alternative approaches, including setting priorities for revising monitoring 
methods that will yield the greatest improvements in effort and catch per unit effort estimates. 

Current survey methods and recommended alternatives will be compared with relation to costs, 
sources of bias, precision, and timeliness.  

 

Conclusions and Recommendations 

 

General Conclusions 

The committee agrees with conclusions of previous NRC committees that marine 
recreational fishing is a significant source of fishing mortality for many marine 
species and that adequate scientific information on the nature of that mortality in time 
and space is required for successful management of those species. 

• Marine fisheries management goals, objectives, and context have changed since the 
MRFSS was begun in 1979. Management decisions are often made at finer spatial and 
temporal scales than they were earlier, the mix of recreational and commercial fishing 
has changed for many areas and species, and stock-assessment models now make 
greater use of data from recreational fisheries. 

• The MRFSS is in need of additional financial resources so that technical and practical 
expertise can be added to assist in a major overhaul of the design, implementation, and 
analysis of data from the MRFSS. Both the telephone and access components of the 
current approach have serious flaws in design or implementation and use inadequate 
analysis methods that need to be addressed immediately. This committee’s review has 
focused primarily on the MRFSS, but many of the component surveys of the MRFSS 
conducted by state agencies (with various degrees of federal funding) suffer from the 



Copyright © National Academy of Sciences. All rights reserved.

Review of the Marine Recreational Information Program 

122 Appendix B 
 

PREPUBLICATION COPY 

same shortcomings as does the central MRFSS. As a result, many of this committee’s 
recommendations apply to state surveys as well as to the MRFSS. 

• Many of the independent surveys conducted by the states, as well as state-run surveys 
that are components of the MRFSS, are different from each other and from the central 
MRFSS in important ways, including sampling, data collection, and preparation of 
estimators. 

• The committee concludes that users’ concerns about the use of the MRFSS in fishery 
management are justified by the above-mentioned weaknesses, but they also result from 
inadequate communication and outreach on the part of the MRFSS managers at NMFS. 

• The for-hire sector of marine recreational fisheries (i.e., charter, guide, and head boat 
operations) is more like a commercial sector than it is like the private-angler sector. 

 

General Recommendations 

• The MRFSS (as well as many of its component or companion surveys conducted 
either indirectly or independently) should be completely redesigned to improve its 
effectiveness and appropriateness of sampling and estimation procedures, its 
applicability to various kinds of management decisions, and its usefulness for social and 
economic analyses. After the revision is complete, provision should be made for 
ongoing technical evaluation and modification, as needed, to meet emerging 
management needs. To improve the MRFSS, the committee further recommends that the 
existing MRFSS program be given a firm deadline linked to sufficient program funding 
for implementation of this report’s recommendations. 

• A much greater degree of standardization among state surveys, and between state 
surveys and the central MRFSS, should be achieved. This will require a much greater 
degree of cooperation and coordination among the managers of the various surveys. The 
for-hire sector of marine recreational fisheries should be considered a commercial 
sector, and survey methods and reporting requirements for that sector therefore should 
be different from those for private anglers. 

 

Sampling Issues Conclusions 

• The committee concludes that the current methods used in the MRFSS for sampling 
the universe of anglers and for determining their catch and effort are inadequate. 
Sampling of each group of anglers (i.e., private, guided, head boat, charter boat) 
presents challenges that can differ across the groups. Two complementary methods of 
sampling are used in the MRFSS. One is onsite (i.e., intercepting anglers while they 
are fishing or at their access [landing] points). The other is offsite, which includes a 
variety of sampling techniques for contacting anglers after they have completed their 
trips. Both onsite and offsite methods suffer from weaknesses that may lead to biases 
in catch and effort estimation. Finally, the estimation procedure for information 
gathered onsite does not use the nominal or actual selection probabilities of the sample 
design and therefore has the potential to produce biased estimates for both the 
parameters of interest and their variances. 
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• Onsite methods fail to intercept anglers who have private access to fishing waters or 
intercept them only sporadically. It is impossible, using current methods, to obtain 
information on the target species of anglers who have private access. In addition, 
various physical, financial, and operational constraints often lead to spatial or temporal 
biases in onsite sampling coverage that are not adequately accounted for in the estimation 
equations. 

• Offsite sampling methods that rely on telephone interviews are complicated by the 
increasing use of cellular telephones, especially in surveys of residents of coastal 
counties. This is because cellular telephones are not restricted to a geographic region 
as are landline telephones. If cellular telephones are excluded, then undercoverage of 
the survey will be increasingly problematic over time as the number of people who 
use only cellular telephones is growing.The existing random digit dialing (RDD) survey 
suffers in efficiency from the low proportion of fishing households among the general 
population and may allow bias in estimation from its restriction to coastal counties only. 

• The existing random digit dialing (RDD) survey suffers in efficiency from the low 
proportion of fishing households among the general population and may allow bias in 
estimation from its restriction to coastal counties only. 

• Reliance on fishing license-based lists of saltwater anglers is not yet feasible as a means 
of improving offsite sampling methods to avoid the inefficiency of RDD, 
undercoverage due to cellular telephone use, and restriction to coastal counties. 
Although many states collect angler information when a saltwater fishing license is 
purchased, there are license exemptions based on age, residence, access points, 
existence of a boat license, mode of fishing, and other factors. As a result, angler 
information for those states is incomplete. Some states have more complete information 
than others, and in the states that have no saltwater license, there is no list of saltwater 
anglers. The lack of a universal sampling frame (registry or license requirement) for 
all saltwater anglers is a major impediment to the development of a reliable and 
accurate survey program. 

• Catch and release fishing (release of fish that survive capture) is increasingly common 
in many marine recreational fisheries. Although some fish survive capture and release, 
mortality may be high, in some cases exceeding 50 percent. The survey fails to provide 
a valid and reliable method of adequately accounting for fish caught and not brought to 
the dock (including fish released alive or dead, as well as fish caught for bait or given 
away before reaching the dock). This shortcoming affects estimates of catch and total 
removals. 

• The correct identification of fish species, especially in places with diverse fish 
faunas, is a difficult challenge, both for many anglers and for those conducting surveys. 
Incorrect identification obviously has the potential to lead to incorrect conclusions from 
survey data. 

 

Sampling Issues Recommendations 

• A comprehensive, universal sampling frame with national coverage should be established. 
The most effective way to achieve this is through a national registration of all saltwater 
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anglers or through new or existing state saltwater license programs that would allow 
no exemptions2 and that would provide appropriate contact information from anglers 
fishing in all marine waters, both state and federal. Any gaps in such a program (e.g., 
a lack of registration in a particular region or mode, exemptions of various classes 
of anglers) would compromise the use of the sampling frame and, hence, the quality 
of the survey program. An updated, complete registration list would greatly improve 
sampling efficiency in terms of time and cost. Although these savings might not 
cover the entire cost of maintaining such a database, the benefit from the increased 
quantity and quality of the data would be worth the extra cost, especially if there is an 
associated increase in public confidence in the final estimates. 

• Future telephone surveys should be based on the above universal sampling frame. 

• Charter boat, head boat, and other for-hire recreational fishing operations should be 
required to maintain logbooks of fish landed and kept, as well as fish caught and 
released. Providing the information should be mandatory for continued operation in this 
sector, and all the information should be verifiable and made available to the survey 
program in a timely manner. 

• Additional studies are needed to understand the extent to which fish are kept and 
inspected, as well as the extent of catch not available for inspection to improve the 
accuracy of catch estimates. 

• Panel surveys, which contact individual anglers repeatedly over time, should be 
considered in recreational fishing surveys to gather angler trend data and to improve 
the efficiency of data collection. 

• The onsite sampling frame for the MRFSS should be redesigned. The estimation 
procedure critically depends on the assumption that catch rate does not vary according 
to the nature of the access point. In particular, small or private access points that most 
likely are missed might have different catch rates than larger access points, which 
would lead to bias in the resulting estimators. In addition, the sampling process 
requires greater quality control (less latitude on the part of the samplers) than it has at 
present. (See the recommendation below for the establishment of an independent 
research group to investigate matters such as these.) 

• Dual-frame procedures should be used wherever possible to reduce sample bias. For 
example, if a state has an incomplete list frame based on licenses, the use of an 
additional sampling frame of the state’s residents (e.g., RDD) would reduce the bias. 
The existence of a universal frame described above would make this approach 
unnecessary for offsite sampling. 

• Internet surveys should be considered for their potential use in recreational fishing 
surveys, especially in panel surveys, as a way for anglers to submit information. 

 

                                                           
2 There is no scientific reason that a state should not continue to allow certain groups (e.g., seniors) to fish for free, 
as long as everyone is required to register in the universal sampling frame or have a state saltwater license. 
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Statistical Estimation Issues Conclusions 

• The designs, sampling strategies, and collection methods of recreational fishing surveys 
do not provide adequate data for management and policy decisions. Unknown biases in 
the estimators from these surveys arise from reliance on unverified assumptions. 
Unless these assumptions are tested and the degree and direction of bias reliably 
estimated, the extent to which the biases affect final estimates will remain unknown. 

• The statistical properties associated with data collected through different survey 
techniques differ and often are unknown. The current estimators of error associated 
with various survey products are likely to be biased and too low. It is necessary, at a 
minimum, to determine how those differences affect survey results that use differing 
methods. 

Current analysis procedures used in the MRFSS do not exploit the current knowledge 
of finite population sampling theory. The current estimates are particularly deficient 
when applied to small areas because they do not use information in adjoining areas or 
time periods, nor do they consider relationships between species that occur together. 
Therefore, they are of lower precision than would be possible if this information were 
used. Improvements in these estimates would be of great use to managers who need to 
make quick decisions concerning spatial areas that are smaller than typical in the early 
years of the MRFSS. 

 

Statistical Estimation Issues Recommendations 

• The statistical properties of various sampling, data-collection, and data-analysis 
methods should be determined. Assumptions should be examined and verified so that 
biases can be properly evaluated. 

• A research group of statisticians should design new analyses based on current 
developments in sampling theory. These examinations should include experimentation, 
such as specific sampling of activities like nighttime fishing or fishing from private 
property, whose current underrepresentation in the MRFSS sampling has the potential to 
create bias. 

 

Human Dimensions Conclusions 

• The MRFSS was not designed with human dimensions data (i.e., collection of social, 
behavioral, attitudinal, and economic data) in mind. The qualities of social, 
economic, and other human dimensions data have been compromised for many of the 
same reasons that the biological data have been compromised, including such issues 
as those related to coastal populations, telephone surveys, and sampling protocol. The 
human dimensions data have been further compromised by simply being added onto the 
biological data collection efforts that have different sampling requirements and survey 
design needs. Current surveys are largely focused on biological factors (e.g., numbers, 
sizes, and species of fish landed) and not on human dimensions factors. The statistical 
and sampling problems associated with social, behavioral, attitudinal, and economic 
data often can be considerably different from those associated with biological factors. 
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If the number of marine fishing trips increases, it is likely that additional fishing 
access sites will be developed. In addition, social and environmental changes (e.g., 
changes in the distribution and numbers of people, a major hurricane) also can affect 
the availability and use of access sites. To ensure adequate coverage of the recreational 
fishery, a periodic updating of lists and descriptions of fishing locations and access sites 
is needed. 

 

Human Dimensions Recommendations 

• An independent national trip and expenditure survey should be developed to support 
economic valuation studies, impact analyses, and other social and attitudinal studies. 
The sampling and survey procedures of the independent survey should be designed for 
the purpose of social and economic, not biological, analyses. 

• Add-on surveys for human dimensions should be continued but in a more focused way 
than currently is done to target specific management needs and to supplement the 
national data as needed. 

• The national database on marine recreational fishing sites and their characteristics 
should be enhanced to support social, economic, and other human dimensions 
analyses. Sites should be defined at levels as fine as possible. The data set should 
include site characteristics that matter to anglers in making fishing choices, such as 
boat ramps, facilities, natural amenities, parking, size, and type (e.g., beach, pier, 
launch point). To account for changes in the number and patterns of trips and the 
changing characteristics of sites, a periodic updating of the data should be conducted. 

 

Program Management and Support Conclusions 

• A large number of complex technical issues associated with surveys of marine 
recreational fishing remain unsolved, and a significant investment in intellectual and 
technical expertise is needed. 

• A greater degree of coordination between federal, state, and other survey programs is 
necessary to achieve the national perspective on marine recreational fisheries that is 
needed. 

• The recommended changes to the design and operation of the MRFSS and its 
continued development and operation will require additional funding above current 
levels. 

 

Program Management and Support Recommendations 

• A permanent and independent research group should be established and funded to 
continuously evaluate the statistical design and adequacy of recreational fishery surveys 
and to guide necessary modifications or new initiatives. Human dimensions expertise 
should be included as well. 

• Additional funding is needed for a survey office devoted to the management and 
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implementation of marine recreational surveys, including coordination between surveys 
conducted in various state and federal agencies. 

 

Communication and Outreach Conclusions 

• It is difficult for individual anglers to see the effects of recreational fishing on their 
target species and to distinguish daily and seasonal fluctuations from trends. As a 
result, no matter how well designed and implemented a marine recreational survey is, 
it will not fully succeed without the cooperation of anglers. Unless anglers believe that 
the survey is well designed and implemented and that it is being used intelligently to 
address appropriate management issues, they are unlikely to participate. 

• In particular, anglers need to have a basic understanding of the relationship between a 
statistically based sampling scheme and the frequency with which each of them is (or is 
not) contacted by a data collector. 

• If anglers believe that their input is influencing the design and use of surveys, they 
are more likely to be satisfied with those surveys than otherwise. 

• If anglers understand the basic purposes and decisions to which recreational fishing 
survey data are being applied and how those data are interpreted and used, they are 
more likely to feel confident that the approaches used are legitimate and are more likely 
to participate willingly and provide valid information. 

 

Communication and Outreach Recommendations 

• Outreach and communication should be improved in several ways. The MRFSS 
managers should advise anglers and data users on the constraints that apply to the 
use of the data for various purposes. Managers and anglers also should be informed 
clearly about any limitations of the data. 

• Outreach and communication should be institutionalized as part of an ongoing MRFSS 
program so their importance is acknowledged and appropriate expertise can be 
developed. 

• Angler associations should be engaged as partners with survey managers through 
workshops, data collection, survey design, and participation in survey advisory groups. 
Many NRC and other reports stress the importance of using local and traditional 
knowledge, capacity building, and local communities in knowledge-gathering and 
dissemination activities. These recommendations apply, as well, to the recreational 
fishing community. 
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Table of National Research Council (2006) 
Recommendations 
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Excerpt from Magnuson-Stevens Fishery 
Conservation and Management Reauthorization 

Act of 2006 
 

TITLE II--INFORMATION AND RESEARCH 

SEC. 201. RECREATIONAL FISHERIES INFORMATION. 

Section 401 (16 U.S.C. 1881) is amended by striking subsection (g) and inserting the following: 

(g) Recreational Fisheries- 

(1) FEDERAL PROGRAM- The Secretary shall establish and implement a regionally 
based registry program for recreational fishermen in each of the 8 fishery management 
regions. The program, which shall not require a fee before January 1, 2011, shall provide 
for-- 

(A) the registration (including identification and contact information) of individuals 
who engage in recreational fishing-- 

(i) in the Exclusive Economic Zone; 

(ii) for anadromous species; or 

(iii) for Continental Shelf fishery resources beyond the Exclusive Economic Zone; 
and 

(B) if appropriate, the registration (including the ownership, operator, and 
identification of the vessel) of vessels used in such fishing. 

(2) STATE PROGRAMS- The Secretary shall exempt from registration under the 
program recreational fishermen and charter fishing vessels licensed, permitted, or 
registered under the laws of a State if the Secretary determines that information from the 
State program is suitable for the Secretary’s use or is used to assist in completing marine 
recreational fisheries statistical surveys, or evaluating the effects of proposed 
conservation and management measures for marine recreational fisheries. 

(3) Data collection- 

(A) IMPROVEMENT OF THE MARINE RECREATIONAL FISHERY 
STATISTICS SURVEY- Within 24 months after the date of enactment of the 
Magnuson-Stevens Fishery Conservation and Management Reauthorization Act of 
2006, the Secretary, in consultation with representatives of the recreational fishing 
industry and experts in statistics, technology, and other appropriate fields, shall 
establish a program to improve the quality and accuracy of information generated by 
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the Marine Recreational Fishery Statistics Survey, with a goal of achieving acceptable 
accuracy and utility for each individual fishery. 

(B) NRC REPORT RECOMMENDATIONS- The program shall take into 
consideration and, to the maximum extent feasible, implement the recommendations 
of the National Research Council in its report Review of Recreational Fisheries 
Survey Methods (2006), including-- 

(i) redesigning the Survey to improve the effectiveness and appropriateness of 
sampling and estimation procedures, its applicability to various kinds of 
management decisions, and its usefulness for social and economic analyses; and 

(ii) providing for ongoing technical evaluation and modification as needed to 
meet emerging management needs. 

(C) METHODOLOGY- Unless the Secretary determines that alternate methods will 
achieve this goal more efficiently and effectively, the program shall, to the extent 
possible, include-- 

(i) an adequate number of dockside interviews to accurately estimate recreational 
catch and effort; 

(ii) use of surveys that target anglers registered or licensed at the State or Federal 
level to collect participation and effort data; 

(iii) collection and analysis of vessel trip report data from charter fishing vessels; 
and 

(iv) development of a weather corrective factor that can be applied to recreational 
catch and effort estimates. 

(D) DEADLINE- The Secretary shall complete the program under this paragraph and 
implement the improved Marine Recreational Fishery Statistics Survey not later than 
January 1, 2011. 

(4) REPORT- Within 24 months after establishment of the program, the Secretary shall 
submit a report to Congress that describes the progress made toward achieving the goals 
and objectives of the program. 
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Survey Instruments 

 
Puerto Rico 
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North Carolina 
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Gulf of Mexico 
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Atlantic States 

 



Copyright © National Academy of Sciences. All rights reserved.

Review of the Marine Recreational Information Program 

144 Appendix E 
 

PREPUBLICATION COPY 

 



Copyright © National Academy of Sciences. All rights reserved.

Review of the Marine Recreational Information Program 

 
 

PREPUBLICATION COPY 
145 

Appendix F 

2014 Calibration Workshops 
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Acronym List 

 
AAPOR  American Association of Public Opinion Research 

ABC  Acceptable Biological Catch 

ABS   Address-based sampling 

ACCSP  Atlantic Coast Cooperative Statistics Program 

ACL  Annual Catch Limit 

ACS  American Community Survey 

ACT  Annual Catch Target 

ADFG (sometimes ADF&G)  Alaska Department of Fish and Game 

ALDTS  Angler License Directory Telephone Survey 

APAIS  Access Point Angler Intercept Survey  

ASMFC  Atlantic States Marine Fishery Commission 

CDS  Computerized Delivery Sequence 

CET  Communications and Education Team 

CH  Charter fishing boat mode 

CHTS  Coastal Household Telephone Survey 

CPUE  Catch Per Unit Effort 

DMR  Discard Mortality Rate 

eNGO  Environmental Nongovernmental Organization 

ER  Electronic Reporting 

FCC  Federal Communications Commission 

FES  Fishing Effort Survey 

FIN  Fishery Information Network 

FMCA  (Magnuson-Stevens) Fishery Conservation and Management Act 

FWS  (U.S.) Fish and Wildlife Service 

GSMFC  Gulf States Marine Fishery Commission 

HB  Head boat (party boat) mode 

HMS  Highly Migratory Species 
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IPHC International Pacific Halibut Commission 

LPBS  Large Pelagics Biological Survey 

LPS  Large Pelagics Survey 

MRFSS  Marine Recreational Fishery Statistics Survey 

MRIP  Marine Recreational Information Program 

MSFCMA  Magnuson-Stevens Fishery Conservation and Management Act (sometimes 
FMCA) 

NAS  National Academy of Sciences 

NGO  Nongovernmental Organization 

NMFS  National Marine Fisheries Service 

NOAA  National Oceanic and Atmospheric Administration 

NPFMC  North Pacific Fishery Management Council 

NRC  National Research Council 

NSAR  National Saltwater Angler Registry 

ODFW  Oregon Department of Fish and Wildlife 

OFL  Overfishing Limit 

ORBS  Oregon Recreational Boat Survey (of ODFW) 

OSP  Ocean Sampling Program (of ODFW) 

PPS  Probability Proportional to Size sampling design 

PR  Private/Rental boat mode 

PSE  Proportional Standard Error (reported in percent) 

PSMFC  Pacific States Marine Fishery Commission 

PSSP  Puget Sound Sampling Program (of WDFW) 

PSU  Primary Sampling Unit 

QA  Quality Assurance 

QC  Quality Control 

RARA  Report of Assessment and Research Activity 

RDD  Random Digit Dialing telephone survey 

RecFIN  Recreational Fishery Information Network 

SAFE  Stock Assessment and Fishery Evaluation 

SH  Shore mode 

SOT  Statement of Task 

SOW  Statement of Work 
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SR  Site Registry 

SSC  Scientific and Statistical Committee (of regional fishery management councils) 

SSU  Secondary Sampling Unit 

TPDW  Texas Parks and Wildlife Department 

TSU  Tertiary Sampling Unit 

USFWS  United States Fish and Wildlife Service (sometimes FWS) 

WPacFIN  Western Pacific Fishery Information Network 
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