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Preface

In 2004, the 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 rec-
reational fisheries in the United States, and specifically the Marine Recreational 
Fisheries Statistics Survey (MRFSS). The NRC formed a committee comprising 
10 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 pro-
gram to update survey methods to 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 worked 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 the 2006 report, NMFS requested the National Academies conduct a second 
study to evaluate how well and to what extent NMFS has addressed the 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 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 
short comings of the MRFSS, NMFS faced a lack of confidence in providing 
the quality data needed for managing recreational fisheries. Having an inde-
pendent and objective review of the progress made since implementation of the 
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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. Throughout the study, NMFS was 
always responsive to the committee’s numerous questions and requests for infor-
mation. In particular, we thank the 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 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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1

Summary

The National Marine Fisheries Service (NMFS) of the National Oceanic and 
Atmospheric Administration is responsible for collecting information on marine 
recreational angling. It does so principally through the Marine Recreational Infor-
mation Program (MRIP), a survey program that consists of an in-person survey 
at fishing access sites and a mail survey, in addition to other comple mentary 
or alternative surveys. Data collected from anglers through the 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 the 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 re-
port, the result of that evaluation, serves as a 10-year progress report (Box S.1). 
The committee met on four occasions, in Washington, DC; Charleston, South 
Carolina; New Orleans, Louisiana; and Irvine, California. At each meeting, the 
committee heard from state and federal employees as well as regional stakehold-
ers. 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 recommenda-
tions for addressing them. This report principally focuses on the Fishing Effort 
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2 REVIEW OF THE MARINE RECREATIONAL INFORMATION PROGRAM

BOX S.1 
Statement of Task

An ad hoc NRC committee will assess progress in updating marine rec-
reational 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 us-
ing 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., smartphone 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 devel-
oping, testing, reviewing, and certifying new sampling and estimation 
procedures. 

3.  Evaluate the communication of information on survey method develop-
ment, 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 subgroups (with some overlap among them): 

  a.  Data-collection partners, such as the Atlantic Coast Cooperative 
Statistics Program and the Fishery Information Networks; 

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

  c.  Entities affected by the estimates (anglers and recreational fishing 
businesses, commercial fisheries, nonconsumptive users, etc.). 

4.  Determine if the degree of coordination among federal, state, and ter-
ritorial survey programs is sufficient to provide a clear, national perspec-
tive on marine recreational fisheries. 

5.  Evaluate plans for maintaining continuity of data series to minimize dis-
ruption of management programs and stock assessments. This will in-
clude 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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SUMMARY 3

Survey (FES) and the Access Point Angler Intercept Survey (APAIS) that form 
the backbone of the MRIP, but recognizes the role that other survey programs 
play in the MRIP and discusses them as they relate to coordination, certification, 
continuity, and other important aspects of the 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 com-
mercial 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 
often fish, while others seldom fish. These characteristics make recreational 
anglers difficult to characterize and monitor. To further complicate matters, rec-
reational anglers release some of their catch, and because discard mortality is 
difficult to assess, the overall impact on fish stocks also is difficult to assess.

MARINE RECREATIONAL FISHERIES STATISTICS SURVEY

In 1979, NMFS established the MRFSS as a national program for gathering 
standardized and comparable data on marine recreational fisheries in the United 
States. The 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 sur-
veys 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., to avoid overfishing or to 
rebuild overfished stocks). 

In addition to the telephone and intercept surveys, the MRFSS program al-
lowed 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 the MRFSS was established, the context for conducting marine recre-
ational fishing surveys has changed. Demand for active management on narrower 
temporal and spatial scales has increased, and the mix of recreational and com-
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4 REVIEW OF THE MARINE RECREATIONAL INFORMATION PROGRAM

mercial 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 the MRFSS in management exceeded the original design and 
purposes of the MRFSS. Specifically, they were concerned 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 efficien-
cies, 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 worked to improve the survey program by transition-
ing from the MRFSS program to the MRIP. Like the MRFSS program, the MRIP 
is composed predominantly of an intercept survey (APAIS) to gauge CPUE and 
a separate offsite effort survey (FES) to determine effort. However, both surveys 
have undergone significant changes in terms of methodologies and statistical 
analyses. For example, the offsite FES has been transitioning from the telephone 
survey to a mail-based survey that employs address-based sampling.

The 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 to provide flexibility for 
these other surveys, which are tailored for specific circumstances, while retaining 
sufficient data consistency to maintain a national perspective.

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 qual-
ity because of undercoverage bias from increasingly fewer households having 
landline phones, in addition to already low response rates, which were projected 
to further decrease over time. That report suggested a national angler registry as 
a possible solution, because it could serve as a list from which to sample (also 
referred to as a sample frame).

http://www.nap.edu/24640


Review of the Marine Recreational Information Program

Copyright National Academy of Sciences. All rights reserved.

SUMMARY 5

The 2007 reauthorization of the Magnuson-Stevens Fishery Conservation 
and Management Act required NMFS to create the National Saltwater Angler 
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, however, because most states have exemptions in their 
license requirements, and therefore, 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 es-
timation. A pilot test with this frame resulted in impressive improvements over 
the telephone survey used in the 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 
phones and declining use of landlines. The enhanced sampling frame enabled a 
direct link to coastal households through geolocation information. Additionally, 
this new approach provides another level of stratification for sampling associated 
with license status (Yes versus 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.

FIGURE S.1 A visualization of where various recreational fisheries surveys are imple-
mented within the United States. Most are at least in part supported by the MRIP. The 
Texas Parks and Wildlife Department survey and both surveys conducted in Alaska, how-
ever, are not supported by the MRIP funds. Represented in the individual circles (from left 
to right) are Alaska, Guam and Samoa, Hawaii, Puerto Rico, and the U.S. Virgin Islands. 
SOURCE: NMFS, 2014a.
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6 REVIEW OF THE MARINE RECREATIONAL INFORMATION PROGRAM

Survey Material

The mail survey includes a relatively short questionnaire, a cover letter, 
frequently asked questions, a prepaid return envelope, and a small cash incen-
tive. 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 2-month period are asked of at most five indi viduals 
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: NMFS should conduct pilot studies to determine the 
optimal method for collecting accurate information on total catch dif-
ferences between public- and private-access sites. For example, NMFS 
could add a question to the Fishing Effort Survey questionnaire about 
angler use of private sites or public access sites. Geographic maps used 
to identify public access sites within the state could be used to distinguish 
public access from private sites.

The 2-month recall period was set for consistency with the periods covered 
by the 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 consider evaluating a prospective data-
collection methodology, such as asking people in advance to document 
fishing trips planned over the next 2 months, to reduce concerns about 
angler recall.

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 en-
couraged 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 
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error associated with, for example, trip recall with a more engaged 
sample of anglers.

Web questionnaires and cell 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 further evaluated 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. 

Missing responses also lower the quality of the fishing effort estimates. Miss-
ing items from an otherwise complete questionnaire can be addressed with impu-
tation, where the missing value is replaced with a valid response using a defined 
model. In addition, as an enhancement to the standard FES design, NMFS could 
evaluate a nonresponse follow-up, where a random subsample of nonresponding 
households is recontacted 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 the MRIP. The purpose 
of these studies would be to continually monitor correlates of nonre-
sponse and nonresponse bias to control its damaging effects on data 
quality.

Weighting and Estimation

The FES weighting methodology includes key components to reduce sam-
pling and nonsampling errors in the estimates. NMFS could additionally evaluate 
a separate unknown-eligibility weight adjustment for nonresponding households. 
Furthermore, 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 evalu-
ated for fishing effort estimates to account for weight adjustments, es-
pecially those associated with nonresponse. These include replication 
methods and the so-called reverse approach.
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Access Point Angler Intercept Survey

The second component of the MRIP is the APAIS. Although the MRFSS 
also relied on an intercept survey, it lacked a proper statistical foundation. The 
APAIS is also an onsite survey, but it accounts for the probabilistic aspects of the 
intercepts such that the onsite 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 have 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 identifica-
tion. 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. 

The APAIS sampling frame and site registry are major improvements from 
the 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 larg-
est possible number of completed interviews for a given assignment. In a major 
improvement over the MRFSS, the 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 
nonresponding 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 cannot 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 do not differ 
from public access. As noted above, NMFS could add a question to the FES to 
ascertain public or private access. 
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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 im-
mediate quality control of input. Some anglers are also eager to input their data to 
the MRIP regardless of whether they are intercepted. Although this is admirable, 
such nonprobabilistic sampling can be highly unrepresentative of the general 
angling public and hence statistically problematic. The MRIP and its consultants 
have investigated approaches that might help resolve the considerable statistical 
difficulties in using such data, and the committee encourages continuation of this 
endeavor into the future.

Because onsite 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 the 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 enhanc-
ing 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 reside in noncoastal 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 therefore must be estimated. Generally, the statisti-
cal validity of the survey can be further strengthened through additional analyses, 
obtaining some small amount of additional information in the interviews, and 
improving methods for estimation 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 an-
gler trips can be easily computed. The weights used in the estimation procedures 
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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 frame-
work 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 the 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 manage-
ment and implementation of marine recreational surveys be developed. Since 
2006, the number of MRIP staff has increased from 6 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. The MRIP’s staff expansion appears to have greatly increased its 
ability to expand technical support and achieve better regional coordination.

The MRIP has benefited greatly from the independent research group of 
statisticians and survey methodologists who not only assess the general adequacy 
of the 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.

The MRIP has either organized or been involved in the organization of sev-
eral workshops or symposia, which have been attended by highly trained statisti-
cians 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 partners, an opportunity 
to explore a variety of recreational fisheries issues under different scenarios. The 
committee commends the MRIP for this outreach.
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Pilot Projects

In 2008, the MRIP established a pilot studies program for developing, test-
ing, 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 con-
current 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 recom-
mendations 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 us-
ing 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 in four separate 
and distinct ways: 

1. Use of electronic logbooks by 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 collec-
tion is being accomplished through several MRIP-funded pilot studies, often 
structured according to Regional MRIP Implementation Plans. Despite these 
 efforts, for portions of the private angler and for-hire sectors that implementation 
of electronic reporting is not occurring fast enough. 

Recommendation: The MRIP should develop a strategy to better articu-
late the complexities, costs, and timelines associated with implementing 
new and emerging technologies in recreational fisheries data collection 
and monitoring. This communication strategy should not only focus 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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MRIP Certification Process

By developing a certification process, the MRIP made substantial progress 
toward implementing key relevant recommendations of the 2006 NRC report. 
The MRIP has invested in the development of a well-structured process for 
continued scientific evaluation, review, and certification of the recreational fish-
eries 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. Furthermore, 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 the MRIP’s 
ability to address regional and state needs for stock assessment and fisheries 
management. Although the MRIP’s partners indicate they are appreciative of this 
increased capability and support, some are 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 the MRIP 
certification.

DEGREE OF COORDINATION

The multijurisdictional nature of marine fisheries management, which in 
most regions of the country involves not only regional fisheries management 
councils but also 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, multijurisdictional 
system, the MRIP surveys are conducted in cooperation with a variety of regional 
and state agencies as well as other institutional partners. In addition, 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 several 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 
the MRIP to adopt an implementation approach that incorporates the flexibil-
ity 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 imple-
mentation approach the 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 
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Program. As a result, the program has evolved to become a compilation of region-
ally based data-collection programs and is better prepared to address data needs 
at regional and state levels. 

However, challenges remain. Some state needs—for example, development 
of catch and effort estimates at small spatial scales for assessment or manage-
ment 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 the MRIP to certify their surveys, and continued coordi-
nation, 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 certifica-
tion process potentially will be at risk.

At a regional level, increased coordination with the fishery management 
councils and their Scientific and Statistical Committees (SSCs) would provide 
increased opportunities for identifying and addressing data needs for stock assess-
ment and management. Closer coordination with the SSCs would provide the 
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, the MRIP has made significant advances in improving its communi-
cations 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 Commis-
sions 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. 

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

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

The 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 the MRIP’s 
communications strategy nationwide. The success of the MRIP depends on clear, 
accurate, and timely communications and on engaging all the various stakeholder 
groups, including anglers. Therefore, the MRIP would benefit from additional 
staff resources in this area. 

Strategic Communications Plan

Three aspects of the 2016 MRIP Strategic Communications Plan were par-
ticularly striking to the committee. First, according to the plan, NMFS views the 
MRIP as a combination of state, regional, and federal efforts rather than a mono-
lithic federal program. This is appropriate and reflects the reality that the 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 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. The 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 the 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 those of the SSCs within the Interstate 
Marine Fishery Commissions and states can also be improved.
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A major challenge confronting the 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, re-
quiring that some inferences be made. This issue was also highlighted in the 2006 
report on the 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 timeli-
ness of MRIP estimates for implementing catch limits—particularly when fish-
eries 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 the MRIP could be more proactive in communicat-
ing with managers and data users.

The MRIP has generally deferred communications with the anglers to the 
states and regions. Regional RecFIN programs and state fish and wildlife agen-
cies conduct most of the outreach and education efforts apparently without much 
structured and deliberate guidance from the MRIP. 

A major issue for the anglers the committee heard from was 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 the MRIP’s value in ensuring sustainable management of recre-
ational fish stocks. The success of the MRIP program depends on gaining the 
confidence of these stakeholders. 

Recommendation: The MRIP should take a more active role in commu-
nicating with anglers, whether through its partners or through its own 
efforts. The committee recognizes that the MRIP defers to the states and 
regions in communications with anglers. Furthermore, 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 the MRIP is deployed. However, the 
MRIP should play a leading role in providing the vision and implemen-
tation strategies that partners can follow.

For-hire captains are more likely than individual anglers to engage with the 
MRIP and become full partners. Currently, the MRIP has communication prod-
ucts aimed directly at this group, which offer direct benefits from engagement and 
indirect benefits 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. The MRIP’s communication to date has focused 
largely on providing information. The program would benefit from greater empha-
sis on continually and actively collecting and incorporating feedback and input.
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Strategies

Four principal strategies for communication have evolved within the MRIP. 
They are (1) the MRIP website, (2) the 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 thor-
ough and detailed, and NMFS appears to be developing audience-specific naviga-
tion pathways to help users find information at the appropriate level of technical 
detail, an improvement the committee supports. The committee applauds the 
transparency afforded by opportunities on the website for users to query data and 
view the site register. The website would be further improved if it provided an 
opportunity for the public to provide input.

The second mechanism for communication is the MRIP Newscast newsletter. 
Produced since 2008, it 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. 
Although it is appropriate to engage these audiences, they do not form a compre-
hensive list of audiences that should be engaged. As stated above, these effective 
engagements would 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 forth-
coming changes to the MRIP, although 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 to produce catch statistics is itself dependent 
on the estimates of catch produced by the MRIP. The historical time series of rec-
reational catch and effort produced with the outdated MRFSS procedures there-
fore requires calibration to the estimation processes used in the 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. Both 
workshops clearly recognized that calibration was critical in allowing stock as-
sessments to differentiate true changes in stock status from changes in the estima-
tion 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. 
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The calibrations are not straightforward because of the limited side-by-side esti-
mation using previous and current methodology for almost all areas. The commit-
tee judges 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 calibra-
tion 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 length-
ens, the calibration method will have less influence on the understanding of 
current stock status. Recent data will more strongly influence stock status than 
will historical shifts in estimation methodology for catch. However, because 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: The MRIP should continue development of a statis-
tically 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 (SCA)-based assess-
ments, scientists should employ alternative catchability functions ap-
plied 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 scientists should exercise caution in the 
interpretation of trends in catch data.
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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. 

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 tried for more than three 
decades to collect and analyze data on recreational fishing. It has done this 
mainly through survey programs; first, through the Marine Recreational Fisher-
ies 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 fisheries management 
endeavor in the United States, which is a complex and multifaceted set of activi-
ties among federal, state, and joint organizations. As a result, the MRIP is not 
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implemented in a vacuum and cannot be evaluated that way. It is, and should be 
evaluated as, an integral part of the larger U.S. fisheries management endeavor.

To further complicate matters, the Magnuson-Stevens Fishery Conservation 
and Management Act (MSFCMA), the federal statute under which marine fish-
eries are managed, was reauthorized in 2007 with a new emphasis on avoiding 
overfishing and on rebuilding overfished stocks. It achieves these goals by imple-
menting Annual Catch Limits. This changed the context of fisheries 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 fisheries man-
agement context changed the way that marine recreational fishery data are used. 
Below is a summary of the context for marine recreational fishery data (i.e., the 
MRIP) within the broader and more complex endeavor of fisheries management 
in the United States.

Federal Fisheries Management

Marine fisheries management is a complex, interdisciplinary challenge (Fig-
ure 1.2). It involves numerous stakeholders including fishers, environmental 

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, 
which did not provide recreational weight data. SOURCE: NMFS, 2015.
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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. 

The MRIP is but one component of the fisheries management challenge 
depicted in Figure 1.2. The 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 dis-

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 over-
all 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 as follows: 
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.
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carded 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 difficult to develop reliable estimates of 
abundance independent of the fishery for many recreational species. 

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 the MRIP, a stock assessment typically in-
volves 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 assess-
ment 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 overfishing limit or OFL) and 
the minimum abundance that is sustainable for the species (termed the overfished 
limit). These estimates are 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 percent or lower the risk of ex-
ceeding OFL for each managed species. This is termed the council’s risk policy 
(Figure 1.2). It is the responsibility of each 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 under-
standing 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 sci-
entists, to the SSC.

Implementation of a recommended ABC is unlikely to be perfect because 
of structural difficulties in regulating catch—particularly for recreational spe-
cies. Accordingly, the 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 

1  16 U.S.C. §1851; 50 C.F.R. 600.310 (2009).
2  16 U.S.C §§1852(g)–(h).
3  16 U.S.C. §1852(h).
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Target (ACT). For many councils, the task of establishing ACLs and ACTs is 
undertaken by an advisory panel composed of 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, which, acting on behalf of the Secretary of Commerce, 
determines the acceptability of the recommended ACL and ACT and promulgates 
regulations. 

The MSFCMA introduced new requirements that mandate accountability 
measures should the ACL be exceeded.4 For species subject to recreational fisher-
ies, 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, a combination of appropriate agencies coopera-
tively manages the fisheries. However, the federal model described in Figure 1.2 
is increasingly being used to manage fisheries under joint federal-state jurisdic-
tions 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, stock-wide ABC. These ABCs are translated through regula-
tory 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 (Mor-
rison and Scott, 2014).

A separate consideration involves species managed under international gov-
ernance, for example, Pacific salmon and Pacific halibut. Although the process of 
arriving at ACLs may differ somewhat from domestic processes, the underlying 
data collection and stock assessments follow science-based approaches similar 
to those used by U.S. agencies. However, MRIP data retain an important role in 
informing domestic allocations in such internationally managed stocks.

4  16 U.S.C. §§1853(a).

http://www.nap.edu/24640


Review of the Marine Recreational Information Program

Copyright National Academy of Sciences. All rights reserved.

24 REVIEW OF THE MARINE RECREATIONAL INFORMATION PROGRAM

MARINE RECREATIONAL FISHERIES STATISTICS SURVEY

In 1979, NMFS established the 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 the 
MRFSS was the development of a reliable national database that could be used to 
estimate the impact of marine recreational fishing on marine resources.5 

The MRFSS collected data using two independent but complementary sur-
veys, 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 2-month 
period, including the number, modes, access types, and dates of recreational fish-
ing trips. The surveys inquired only about the preceding 2 months, assuming that 
anglers’ recollections of their activities beyond 2 months were not sufficiently 
reliable. 

The second survey used by the MRFSS was an in-person intercept survey, 
whereby trained field staff interviewed anglers 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 onsite 
intercept survey was also used to collect additional biological information or 
samples. 

Because the in-person intercept survey did not capture all anglers, and be-
cause 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 obtain a reli-
able 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, that is, the number of fish likely to be caught for a 
given unit of fishing activity. The telephone survey was required to obtain an in-
dependent 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 2-month periods each year. 

In addition to the intercept and telephone surveys designed and implemented 
by the MRFSS program, at least 13 other supplemental or component surveys 
were conducted by federal or state agencies to ascertain marine recreational fish-
ery 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 the 
MRFSS. These additional surveys were developed as a way to better meet the 
data needs of a particular region or sector (NRC, 2006). Alaska has never been 

5  See http://www.st.nmfs.noaa.gov/recreational-fisheries/MRIP/program-evolution.
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part of the MRFSS program, and Texas has not been a part since 1985; both 
conduct their own surveys.

Since the development of the MRFSS program in 1979, the context for con-
ducting 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). Addition-
ally, 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 the MRFSS and other 
recreational fishing surveys were being incorporated into management in ways 
that exceeded the original design and purposes. They also expressed concerns 
about the precision, robustness, and timeliness of the data collected through the 
MRFSS relative to the data needed for effective management (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) re-
view data collection for marine recreational fisheries in the United States, and 
specifically, the MRFSS. 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; see Appendix B for a summary 
of that report). The report recommendations were categorized as sampling issues, 
statistical estimation issues, human dimensions, program management and sup-
port, 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 associ-
ated with implementing a survey program such as the 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. In the most recent reauthorization,6 

6  Magnuson-Stevens Fishery Conservation and Management Reauthorization Act of 2006, Publ. L. 
No. 109-479 (2007); 16 U.S.C. §§1801–1884. 
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Congress called for a “regionally based registry program for recreational fisher-
men in each of the eight fishery management regions.”7 The act further man-
dated 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 the MRFSS.8 The legislation particularly called for the program 
to implement, to the extent feasible, the recommendations of the NRC’s 2006 
report (see Appendixes B and C for a summary of that report and a table of its 
recommendations).

Since 2007, NMFS, in response to the reauthorization, has worked to im-
prove the survey program by developing a national saltwater angler registry and 
transitioning from the MRFSS program to the redesigned MRIP. The redesigned 
MRIP includes a separate offsite 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 the MRFSS, major changes have been made to the 
methodologies and statistical analyses used for both the FES and APAIS. 

The MRIP 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). NMFS has had to consider how 
to allow for these individual surveys, which may be better tailored for specific cir-
cumstances, while also maintaining sufficient data consistency for management. 

To support this more inclusive and integrative implementation approach, 
the MRIP is managed via a team structure, under the guidance of an Executive 
Steering Committee (ESC). To ensure 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 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 (e.g., 
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 asked the National 
Academies of Sciences, Engineering, and Medicine to conduct a second review to 
assess NMFS’s progress in addressing the 2006 report recommendations. In addi-
tion, 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, 

7  16 U.S.C. §1881(g)(1).
8  16 U.S.C. §1881(g)(3)(a).
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DC (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 

FIGURE 1.3 A visualization of where various recreational fisheries surveys are imple-
mented within the United States. Most of the surveys are at least in part supported by the 
MRIP. 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 U.S. Virgin 
Islands. SOURCE: NMFS, 2014a.

FIGURE 1.4 The team structure used to manage the MRIP. Different teams focused 
on various aspects of the program integrate participation of federal, regional, and 
state agencies and institutions. SOURCE: NOAA. See 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 rec-
reational fisheries data collection through the Marine Recreational Information 
Program (MRIP) referencing the recommendations in the 2006 NRC report Re-
view 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 us-
ing 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., smartphone 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 devel-
oping, testing, reviewing, and certifying new sampling and estimation 
procedures. 

3.  Evaluate the communication of information on survey method develop-
ment, 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 subgroups (with some overlap among them): 

  a.  Data-collection partners, such as the Atlantic Coast Cooperative 
Statistics Program and the Fishery Information Networks; 

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

  c.  Entities affected by the estimates (anglers and recreational fishing 
businesses, commercial fisheries, nonconsumptive users, etc.). 

4.  Determine if the degree of coordination among federal, state, and ter-
ritorial survey programs is sufficient to provide a clear, national perspec-
tive on marine recreational fisheries.

5.  Evaluate plans for maintaining continuity of data series to minimize dis-
ruption of management programs and stock assessments. This will in-
clude 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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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 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 and other state and federal partners, and Chapter 7 provides an evalu-
ation of the MRIP’s communication, outreach, and education efforts. Finally, 
Chapter 8 reviews plans for maintaining continuity of the data series despite 
changing methodologies. The appendixes in this report include committee and 
staff biographies; the summary of the 2006 NRC report; a table of the 2006 rec-
ommendations, 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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2

Study Design and Estimation 
Considerations for the 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. Moreover, the 2006 National Research Council 
(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 recommenda-
tions in the 2006 NRC 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 the MRIP, and assume technical knowledge of sur-
vey sampling concepts that may not be common knowledge. The purpose of this 
chapter is to provide perspective on data collection, sample design, and estima-
tion relevant to the 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; see Box 2.1 for discussion of the distinctions between censuses 
and sample surveys). Anglers can be contacted (1) onsite at public access points, 
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(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 follow-
ing a scripted questionnaire. Often, the agent can observe and measure the catch. 

Alternatively, anglers can be contacted offsite (4) by telephone, (5) by mail, 
(6) electronically (e.g., web, email), or (7) door to door (which is rarely used). In 
a mail survey, the angler receives a questionnaire that asks them to report dates, 
trips, trip locations, and in some surveys the species and catch numbers. Ques-
tions about catch are less common, because the species and catch numbers must 
be remembered correctly from months past. 

In measuring catch and effort, these contact methods have different strengths 
and weaknesses. Offsite methods obtain information that is self-reported by the 
angler and is not independently verified. Onsite methods, most commonly an 
 access point survey, can verify trips and landed catches because they are observed 
by field agents. However, even onsite methods rely on angler self-reporting of 
released fish (Groves, 1989; Jones and Pollock, 2013). Released fish can be 
counted and verified when boats are large enough to carry an observer, such as 
with a headboat or charter boat. The MRIP relies on contacting anglers onsite 

BOX 2.1 
Censuses versus Sample Surveys

With surveys, the goal is to estimate finite population parameters of the 
population under study—most often, 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, however, only a fraction of the popula-
tion—a sample—is randomly selected. Reasons for conducting a sample survey 
rather than a census include that (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) censuses are more expensive, because they survey the entire 
population and data collection is an expensive step; and (3) censuses require 
more time to conduct, and often the data must be gathered and processed and 
the results disseminated within a short time frame. 

In a sample survey, each population unit is assigned a strictly positive selec-
tion probability, which 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 necessary to select a sample. The complexity of 
the sample design depends on the type of survey and the information available 
prior to sampling. Complex sampling designs usually involve stratification and 
clustering. Both the FES and APAIS involve fairly complex designs.
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at public-access points to obtain measures of catch per unit effort (CPUE) and 
offsite 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 
public’s use of technology that has the potential to alter the way that surveys are 
done. Even though the 2006 report recommended that NMFS explore electronic 
reporting, the agency has only recently expanded testing of electronic reporting 
of for-hire logbooks, electronic capture of onsite intercepts, and web-based sur-
veys (Kelly, 2016). For example, Liu and colleagues (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 onsite interview. The total catch was subsequently estimated by a modified 
mark-recapture method. This approach shows promise, and the committee en-
courages NMFS to pursue this area of research. However, self-motivated anglers 
who self-report via apps may not represent the target population, which presents 
challenges to statistical estimation—a topic discussed 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 the committee’s 
current review of the MRIP. Offsite methods using telephone and mail surveys 
are generally less expensive than onsite methods because the latter require trained 
personnel in the field (Groves, 1989; Jones and Pollock, 2013). Some methods, 
such as telephone 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 nonre-
spondents differ with respect to the characteristics of interest (see, e.g., Lohr, 
2010). For example, if people who caught fish respond while people who caught 
nothing do not respond because they think that their information is not needed, 
then the CPUE would be estimated as higher than what actually occurred. Onsite 
surveys can cost more per interview, but nonresponse is typically low. The use of 
electronic tablets for onsite 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). Offsite 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 
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fish necessary for estimating length and age relationships and the extraction of 
scales or otoliths for aging are not available. Onsite public-access surveys are 
subject to avidity bias (i.e., avid anglers who are better at catching fish might 
be overrepresented in onsite surveys) and lack coverage of anglers using private 
access when interviews are generally conducted at 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 us-
ing public and private access (Ashford et al., 2010, 2011, 2013). 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 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 popula-
tion parameters (e.g., means, percentages, ratios) of the target population, which 
describe some aspect of the finite population (e.g., total effort). Estimates of these 
population parameters are calculated from information collected on the sample, 
which is 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. (2014) 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 is the complete lack of information on a given 
sample unit. It occurs, for example, when the sampled person either is not at 
home when a telephone interviewer calls or refuses to participate in the survey. 
Item nonresponse occurs when the survey responses (items) for a sampled person 
(unit) are incomplete. The latter occurs, for example, because the sampled person 
refuses to respond to sensitive items such as fishing location or may not know 
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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 in-
valid or inconsistent. 

Misresponse or measurement error occurs when the information from the 
respondent is inaccurate. Measurement errors can be caused by a poorly designed 
questionnaire or inability of the respondent to recall the requested information. 
Another example of measurement error is digit bias, that is, the tendency for re-
spondents to round upward or downward (e.g., if a respondent 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 col-
lection 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 offsite to determine effort, two approaches 
have been commonly used in marine fisheries (Jones, 2001). The MRFSS, the 
MRIP’s predecessor, used a telephone survey that relied on random dialing of 
noncommercial telephone numbers with a coastal county prefix. In this case, 
the sampling frame was any household with a landline telephone number with 
an appro priate coastal prefix. The efficiency of random-digit-dialing 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 num-
bers, 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 that have moved away) and 
undercoverage (people that moved to the coast) of the target population. Further-
more, because surveys are subject to restrictions on 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 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 license-based sample frame would provide a 
targeted and efficient list for sampling. 

Undercoverage for an effort survey such as the FES is managed by re-
weighting sampling units (e.g., angler trips) with data available from the onsite 
survey. The onsite survey includes all anglers, both coastal and noncoastal. The 
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noncoastal proportion is used to expand the effort estimate of the offsite survey. 
This method would be unbiased if the characteristics of the people on the frame 
are similar to those not on the frame. Furthermore, the reliability of a survey from 
such a licensed-based frame declines when exemptions to license requirements 
are allowed, such as for retirees, military personnel, and for people under age 16. 
Exemptions such as these cause frame undercoverage. There is also frame over-
coverage, which occurs when people on the list 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. 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 nonmarine 
sites are included. When combined with an offsite survey to determine effort, 
undercoverage of the effort survey can be addressed using the responses to the 
intercept survey, by determining the percentage of anglers who were contacted 
but not included on the effort survey. This complemented approach is based on 
the assumption that anglers missed by the intercept survey (e.g., 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, a 
widely used approach 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 the FES only obtains effort in the relevant states and, because 
of the difficulties with self-reporting, does not obtain data on catch. Meanwhile, 
the APAIS obtains data on anglers with residences outside the coastal states 
and enables observation of catches. First, from the FES one estimates angler 
effort (Ê), 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 the APAIS one estimates the catch per unit effort 
(CPUE), 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 CPUE 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 
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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 
subsequently used to calculate dead discards (total discards times discard mortal-
ity rate). Stock assessment analysts sum the total catch and total dead discards to 
estimate the removals from the fish population.

Using the equations provided in Box 2.2, total removals contains the follow-
ing components: (1) fish that are landed whole and can be measured and identi-
fied, (2) fish that were filleted or discarded dead, and (3) fish that were discarded 
alive but subsequently die from capture effects. 

For stock assessment, an additional fraction of the catch released alive that 
subsequently dies is estimated by multiplying the fish discarded by a separately 
determined discard mortality rate to obtain component (3)—fish discarded alive 
that subsequently die from capture effects. The equations used to estimate remov-
als, catch, effort, and CPUE by the MRIP are provided in Box 2.2.

Bias and variance of an estimator

Two important measures are usually considered when assessing the quality 
of an estimator: bias and variance. For simplicity, the committee assumes that es-
timates are only subject to sampling errors and that nonsampling errors are either 
negligible or 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 many other possible 
samples 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 possible samples and the corresponding (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 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 of the target population, the 
sampling design used to select the sample from the target population, and the 
sample size. For a given sample design, the variance decreases as the sample 
size increases. Because it refers to all the possible samples that could be selected 
from the population, the population variance is typically unknown but 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. 
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BOX 2.2  
MRIP—Estimated Removal

Population total removals

R = A + B1 + (B2 × 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 
shore 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 the FES, the Coastal Household 
Telephone Survey, and the like

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

Ê = whiehi ,
i
∑

h
∑  (2)
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where   ehi = number of angler trips per household i in state (region), stra-
tum h (i.e., household hi)

 whi = final analysis weight for household hi 

Estimated catch per unit effort obtained from the APAIS and similar 
studies

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

  
CPUE!df =

h j k∑ whjwk hjchjk
f( )δdhjk∑( )∑

h j k∑ whjwk hjehjkδdhjk∑( )∑
 (3)

 where ehjk = number of angler trips per SSU hjk
    chjk

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

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

  
CPUE!df =

h j k∑ whjwk hjdhjk
f( )δdhjk∑( )∑

h j k∑ whjwk hjehjkδdhjk∑( )∑
 (4)

 where
  
dhjk

f( )
 =  discards per SSU hjk. All other symbols are defined for 

CPUE!df .

Estimated totals

Estimated (A + B1), total catch for species f, is ( Â  + B̂ 1) = Ê  × CPUE!df,
where Ê is defined in (2) and CPUE!df  is defined in (3).
Estimated B2, total discards for species f, is B̂ 2 = Ê  × DPUE!df

where Ê is defined in (2) and DPUE!df is defined in (4).
Estimated R, total removal from population, is

 

R̂ = Â + B̂( )+ B̂2 ×DMR!( )
= Ê ×CPUE!df( )+ Ê ×DPUE!df⎡⎣ ⎤⎦ ×DMR!( )

 where DMR!  = discard mortality rate estimated via independent studies (see 
Chapter 4).
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Assuming there is no nonsampling error, bias is generally not an issue be-
cause survey statisticians typically use unbiased (or approximately unbiased) 
estimators. Bias is generally caused by the presence of nonsampling errors as dis-
cussed above. Depending on the source of the bias (nonresponse error, coverage 
error, and measurement error), several 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 represent 
characteristics of interest (e.g., number of trips taken in the past 2 months). The 
file includes a column of weights that account for the sample design, cover-
age errors, and nonresponse, and that 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 aims to reduce the potential bias 
due to unit nonresponse. This bias may be large when respondents and nonre-
spondents differ with respect to the characteristics of interest, especially if the 
nonresponse rate is high. For example, the most common way to deal 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 availabil-
ity 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.

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 to improve the efficiency of survey estimates. 
This stage is often encountered when highly variable weights 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.
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A point estimate for a given characteristic of interest is readily obtained by 
applying the final weighting system to the column corresponding to this charac-
teristic 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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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- dialing (RDD) landline telephone survey within the Marine Recreational 
Fisheries Statistics Survey. The 2006 National Research Council (NRC) report 
cited a growing number of biases affecting the accuracy and precision of esti-
mates 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 increas-
ing inefficiencies because of the inability to target households with one or more 
anglers. In response to these challenges, the National Marine Fisheries Service 
(NMFS) developed an innovative mail survey design through an enhanced sam-
pling frame to improve effectiveness and appropriateness of fishing effort estima-
tion for the Marine Recreational Information Program (MRIP).

This chapter discusses NMFS’s initiatives to research and address the 2006 
recommendations, along with the present committee’s evaluation of those ini-
tiatives, recommendations for future pilot studies, and areas of focus to guide 
continuing improvements for the 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 “com-
prehensive, universal sampling frame with national coverage” and to address 
ever-decreasing response rates that limit the utility of the data. NMFS accepted 
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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, begin-
ning 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 prespecified 
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 2-month period (referred to as a wave). The 2006 
NRC report pointed to potentially low data quality because of problems such as 
undercoverage bias from a growing proportion of households without a landline 
phone (Boyle et al., 2009; Blumberg and Luke, 2015; McCarthy, 2015), as well 
as already low response rates, which were projected to further decrease over time 
(e.g., Curtin et al., 2005; Keeter et al., 2006). Based on the experiences of several 
states with licenses or registries, the 2006 committee suggested that a national 
angler registry could provide considerable efficiencies for sampling and data col-
lection and improved data quality over the RDD design.

National Saltwater Angler Registry

The National Oceanic and Atmospheric Administration (NOAA) established 
the National Saltwater Angler Registry (NSAR) on January 1, 2010 (NOAA, 
2009). States with saltwater license registries were allowed to sign a memoran-
dum 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.1 These 
states, however, had (and still have) varying 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 the 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 nonresponse to the mail survey). For example, people with 
license exemptions can be interviewed at access sites, and a correction factor can 

1  500 CFR §600, Subpart P.
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be applied to the Fishing Effort Survey (FES). Also, survey personnel can try to 
contact people who do not return a mail survey by email or telephone.

Pilot Study—Angler License Directory Telephone Survey

NMFS conducted pilot studies in several states with established angler regis-
tries, including the Angler License Directory Survey (ALDS). The data-collection 
methodology for the ALDS was similar to the CHTS as both were telephone 
surveys, but its 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. ALDS samples, by contrast, were 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 sam-
pling frames—landline RDD for the CHTS and the angler registry for the ALDS. 
Although the ALDS response rates were only “marginally higher” than those for 
the CHTS, the new sampling frame resulted in significant data-collection effi-
ciencies through an increased number of interviews from the target population of 
saltwater anglers (Andrews et al., 2014). This research, however, also suggested 
that sizable 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 percent 
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 (Lohr, 2007; Brick et al., 2011) and to increase data- collection 
effi ciencies with already identified anglers, regardless of the chosen data- 
collection mode (e.g., telephone, mail). Building on the results of the ALDS  pilot, 
NMFS 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 those for the CHTS; undercoverage 
concerns noted for the ALDS design remained. In addition, there was insufficient 
information to determine whether 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 evaluated neither a landline/cellular dual-frame RDD design for the 
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estimation of fishing effort, nor a telephone survey using cell phone numbers 
alone. Instead, it assessed prior research on telephone surveys for characteristics 
relevant to the needs of the MRIP. For example, since May 2004, residents may 
“port” their landline (or wired) numbers to a cellular (wireless) carrier and device 
(FCC, 2016). In addition, cell phone numbers can 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 cell phone numbers introduce 
inefficiencies in data collection because they are not necessarily linked to the 
geographic areas targeted by the MRIP (e.g., Keeter et al., 2015).

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 noted that the remaining undercoverage could limit the quality of the fish-
ing effort estimates. Additionally, the general, ongoing decline of response rates 
to telephone surveys was a growing challenge. For example, Brick et al. (2011) 
discovered that the coverage of the CHTS was only about 50 percent in the ag-
gregate 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 greater than 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 more than 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-Stat file alone, 
ABS 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 a state-specific licensure database (NSAR) for the new FES. All ABS ad-
dresses in relevant East and Gulf Coast states were retained, excluding grouped 
quarters without individual unit addresses (e.g., correctional and nursing facili-
ties; Reist, 2012) and known businesses. Additional records found on the NSAR 
that did not match information on the ABS address list were also retained, in-
cluding those with addresses outside the coastal state. Addresses on the new FES 
sampling frame were then stratified (grouped) within state to allow for differential 
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sampling by (1) coastal counties (specified distance from the coast) versus non-
coastal counties and (2) NSAR exact match (address and/or telephone number, if 
available) versus no match (Andrews et al., 2014). The sampling literature refers 
to this design 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, the CHTS (Andrews et al., 2014). 
The augmented-ABS frame enabled a direct link to coastal households through 
ge olocation information; this provided efficient sampling and data-collection 
 methods to target angler households. In addition, this new approach provided 
a new level of stratification for sampling associated with licensure status (Yes 
versus 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 
to  assess nonresponse bias; data collected did not show any detectable levels 
of non response bias, suggesting high-quality data. Many studies include non-
response follow-up components to their study designs 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).

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 as-
sociated data-collection efficiencies if information, for example, from market 
research vendors proves 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 wher-
ever 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 its 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 match-
ing errors create modest efficiency loss but do not create 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 pro-
duced 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 threefold 
increase in the response rate, along with a 4.1-fold increase in “the mail survey 
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estimate of total fishing effort” relative to the CHTS (Andrews et al., 2014). The 
sizable increase in estimated effort from this pilot does not necessarily suggest 
higher-quality data (e.g., lower nonresponse bias), but it 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 the 
CHTS for states in the Atlantic and Gulf Coast regions (NMFS, 2016a). Adminis-
tering the two surveys simultaneously is part of the 3-year plan to transition from 
the CHTS to FES while gathering needed information to recalibrate historical 
CHTS estimates to adjust the data series. The FES achieved an overall response 
rate of 35.1 percent (ranging from 32.3 percent to 44.7 percent), almost 28 per-
centage points higher than the CHTS (7.3 percent, ranging from 4.6 percent to 
11.2 percent). As with the pilot study, fishing effort estimated from the FES was 
4.7 times larger than the value tabulated from the CHTS responses.

Other Data-Collection Research

The 2006 NRC report also mentions the need to investigate other modes 
such as electronic data collection. Although 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 with 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. However, the digital divide 
(Horrigan, 2015) may result in coverage bias by excluding lower-income house-
holds, which would suggest that this option is not viable for full implementa-
tion. 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 relatively short (Link et al., 2014); coverage bias is less likely a concern 
here because an estimated 92 percent of adults in the United States have a cell 
phone (Anderson, 2015). 

However, mixed-mode surveys, that is, those with multiple ways for a re-
spondent to provide information (e.g., mail a hardcopy questionnaire or use 
the web), present 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 participation rates (Medway and Fulton, 2012).
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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, consisting of all addresses in the East and Gulf Coast states. 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 noncoastal 
state anglers. Because the MRIP’s scope covers recreational angler fishing effort 
regardless of where the person lives, both the 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 ongoing analyses of FES coverage, both before and after the APAIS 
adjustment is applied, along with the direct evaluations of the APAIS noncoastal 
adjustments.

The For-Hire Survey (FHS) was 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). The FHS was initially “developed to resolve undercoverage 
of charter and headboat 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 to either confirm or supple-
ment the APAIS adjustment. NMFS states in the MRIP Data Users Handbook 
that most anglers who take these types of boat trips do not live in coastal states 
(NMFS, 2014a). 

Unlike the 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 the 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 the MRIP and provide 
needed information to the public.

A vessel representative is contacted by telephone to relay details of the fish-
ing trips that occurred during the prior week, including the number of customers 
who fished for a particular period. The committee noted that the survey does 
not ask respondents to identify the number of anglers living outside the coastal 
areas, or whether they have their own fishing license (and hence are captured 
on the NSAR). Thus, the committee cannot confirm or refine the statement that 

http://www.nap.edu/24640


Review of the Marine Recreational Information Program

Copyright National Academy of Sciences. All rights reserved.

SAMPLING AND STATISTICAL ESTMATION FOR THE FISHING EFFORT SURVEY 53

most anglers on Atlantic/Gulf Coast for-hire vessels are from noncoastal areas. 
Gathering such information may be feasible from a cost and burden perspective 
if NMFS collects electronic logbook information from the vessel captains as 
recommended by 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 ques-
tionnaire used to estimate effort. However, noting that interviewer-assisted ques-
tionnaires are different from self-administered ones (Groves et al., 2009; Dillman 
et al., 2014), 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 to the exclusion of freshwater sites. NMFS also focused 
on telescoping errors where respondents inadvertently include or exclude fishing 
trips from the designated 2-month reporting period (Gaskell et al., 2000). Pilot 
studies conducted by NMFS suggest that these challenges have been reduced, 
although 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 (e.g., rent, own), length of stay, and household size. Nonfishing questions 
are included in the FES questionnaire based on research that shows such items 
increase participation from non-angler households (NMFS, 2014a). 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 the MRIP.

Materials included with the mail questionnaire are a cover letter providing 
details about informed consent to participate in FES, along with frequently asked 
questions, a prepaid return envelope, and a small cash incentive. Noting chal-
lenges with respondents distinguishing between 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 2-month recall period common to both the CHTS 
and FES. Limited documentation is available on the historical decision to set 
2 months as the recall period (Groves et al., 2009; see also Chapter 1) for CHTS 
other than methodological studies conducted in the 1970s that suggested a recall 
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period longer than 2 months would result in unreliable estimates (NMFS, 2014a). 
Presentations from NMFS to the committee in open meetings suggest that reduc-
ing the size of the data-collection wave and the recall period could increase the 
FES sample size and consequently the cost of the study. NMFS will soon com-
ment on results from a recent pilot experiment to compare results from a 1-month 
recall period against the standard 2-month period. Any design changes to address 
non-negligible recall bias should be made in light of sample size (cost) implica-
tions, 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 re-
search suggests that prospective diaries could increase participant burden and 
lower response rates, and should be evaluated through a pilot study (Fricker and 
Tourangeau, 2010). 

Prospective electronic data submission by a household respondent, perhaps 
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” may reduce recall 
bias, an issue raised about the CHTS and FES, provided that the participation 
burden does not affect 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 enhance-
ments 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 2 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 bimonthly from an ABS frame of addresses in Atlantic and Gulf Coast 
states. Mutually exclusive strata (groups of addresses) are defined by the inter-
action 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 

http://www.nap.edu/24640


Review of the Marine Recreational Information Program

Copyright National Academy of Sciences. All rights reserved.

SAMPLING AND STATISTICAL ESTMATION FOR THE FISHING EFFORT SURVEY 55

(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 clar-
ity 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 fishing effort estimate 
divided by the estimate) no greater than 20 percent and historical response rates 
(Fisheries Statistics Division, 2016). An optimal allocation methodology deter-
mines 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. Doing so would require specialized surveys for this 
purpose—consider, for example, the red snapper survey field tests being con-
ducted 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 estima-
tion of effort, noting both pros and cons of this alternative design. With survey 
panel designs, all or a portion of the sample is interviewed across multiple data-
collection periods (e.g., Lavrakas, 2008). The 2006 committee focused specifi-
cally on the benefits of a rotating panel design, whereby change between 2 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 in-
creasing 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, 2016a) and in 
North Carolina and Florida to assess the feasibility of collecting catch and effort 
simultaneously (NOAA, 2016a). 

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 time period receive a reminder postcard. The 
third and final mailing to remaining nonrespondents includes a nonresponse 
conversion letter, a second questionnaire, and a postage-paid return envelope, 
delivered together via first-class mail. In addition, 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 

http://www.nap.edu/24640


Review of the Marine Recreational Information Program

Copyright National Academy of Sciences. All rights reserved.

56 REVIEW OF THE MARINE RECREATIONAL INFORMATION PROGRAM

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 non-
response follow-up as part of the standard FES design as an ongoing evaluation 
of nonresponse bias.

WEIGHTING

Historically, fishing effort was estimated with the CHTS as the weighted 
number of saltwater fishing trips made by coastal-area residents inflated to in-
clude an estimate for noncoastal area residents tabulated from the APAIS (Chap-
ter 4). With the FES, nonresident anglers—those on the NSAR and without a 
corresponding address on the ABS frame—contribute data for the nonresident 
estimates, while those 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 re-
spondent data if those who decline to participate have differing levels of effort 
(e.g., Lohr, 2010; Valliant et al., 2013). NMFS uses a nonresponse weighting 
class adjustment with classes formed with information available for all sampled 
households, namely, the interaction of state, coastal/noncoastal area, and ad-
ditionally with the FES, match/nonmatch with the NSAR, and presence of a 
telephone number linked to the sampled ABS address. Survey weights are gener-
ated 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 nonre-
sponse 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 substate 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 nonsampling errors if relevant variables are available for respondents and 
from the population (Kott and Chang, 2010; Kott, 2016). Data obtained through 
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the FES questionnaire, such as household tenure, may prove advantageous to 
enhance the calibration model. In addition, 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 poststratifi-
cation. 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 bimonthly 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 non-
response 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).

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. (2014). A higher proportion of 
sample addresses was drawn from the NSAR-matched cases in keeping with the 
current design. In keeping with leverage-saliency theory—where people who are 
interested in the survey topic are more likely to participate in the survey (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. 
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As demonstrated through this simple example, comparison of the estimated 
number of households from the FES with other sources is very important. How-
ever, to our knowledge, such information is nonexistent. Consequently, NMFS 
should consider collaborating with other federal agencies to include items on their 
surveys 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

Many components define data quality, 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 re-
designing the effort survey to lower bias and improve data quality. However, the 
assessment of data quality must be ongoing, such as by including a nonresponse 
follow-up as a standard component of the FES design. 

Other potential issues include respondent compensation, respondent per-
ceptions, 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 the 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 trade-
offs 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, considered 
when determining the final sample size for each state, should be monitored and 
assessed on a regular basis. For states with particularly low response rates, ef-
forts should be made to research underlying reasons (e.g., insufficient incentive), 
perhaps through a nonresponse follow-up, and to develop appropriate strategies 
to mitigate the problem.  

Although discussed earlier, concerns about the validity of retrospective data 
certainly require further scrutiny. At least one pilot project is reviewing the mea-
surement error and validity of the 2-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, similar to the CHTS design. There is the potential for measure-
ment error when the respondent reports his or her effort, as well as when they 
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report other household members’ effort, for the same 2-month time period. 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, that is, missing responses to some questions 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 infor-
mation, because 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 nonre-
sponse or increased likelihood for rounding bias (e.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 (Wolter, 2007; 
Fisheries Statistics Division, 2016). The Taylor expansion approach does not 
account for nonresponse unlike other methods such as replicate variance estima-
tion (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. However, the generation of replicate weights requires both additional 
time and additional research to determine how many replicate weights to generate 
(e.g., Wolter, 2007; Valliant et al., 2008).

CONCLUSIONS AND RECOMMENDATIONS

Conclusion: The methodologies associated with the current Fishing Effort Sur-
vey, including the address-based sampling mail survey design, are major improve-
ments over 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 2-month recall period for the Coastal Household Telephone 
Survey (CHTS) was set to be consistent with the seasonal time periods captured 
by the onsite intercept surveys, such as the Access Point Angler Intercept Survey. 
This same recall period was chosen for the Fishing Effort Survey to match the 
CHTS. Several factors, however, are related to the quality of angler recollections, 

http://www.nap.edu/24640


Review of the Marine Recreational Information Program

Copyright National Academy of Sciences. All rights reserved.

60 REVIEW OF THE MARINE RECREATIONAL INFORMATION PROGRAM

including total number of fishing trips and the frequency of trips around the be-
ginning/end of the data-collection wave.

Recommendation: NMFS should continue to evaluate the cognitive properties of 
a 2-month recall period to confirm or update the 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 2 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 non-
response. Nonresponse, however, will be an ongoing challenge for all surveys, 
which can lower quality and precision. 

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

Conclusion: Maintaining comparability across the years is important for evaluat-
ing 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 repeat-
edly surveyed over the time period of interest, it can be difficult to determine the 
extent to which a change is real or resulting 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 collaborating with 
another federal survey (e.g., the American Time Use Survey) to include items re-
lated to fishing effort. These external estimates could provide corroboration of the 
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fishing effort estimates, as well as 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. In addition, these vehicles may 
be a viable option to increase release of fishing effort estimates with data that are 
evaluated in real time. 

Recommendation: As recommended in the 2006 report, electronic data col-
lection should be further evaluated 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 co-
variates with nonresponse and important measures of the survey. The Fishing Ef-
fort 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 
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 address-based sam-
pling 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 ad-
justments will typically underestimate the sampling variance. This is especially 
important for surveys without a high level of response such as the Fishing Effort 
Survey (~40 percent).

Recommendation: Other variance estimation methods should be evaluated for 
fishing effort estimates to account for weight adjustments, especially those as-
sociated with nonresponse. These include replication methods and the so-called 
reverse approach.
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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 multistage sampling design, but the (point and variance) esti-
mation procedures did not account for the complex design features, potentially 
leading to biased estimates. Also, the previous MRFSS design did not adequately 
cover night fishing. Finally, that design used the concept of “alternate site,” 
which did not support the calculation of well-defined inclusion probabilities. 
To address the 2006 report 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 discusses the initiatives implemented to address the recom-
mendations, the current committee’s evaluations of those initiatives, and recom-
mendations for future studies and improvements. 

DATA COLLECTION AND SAMPLING DESIGN

The target population for the intercept survey consists of the marine recre-
ational angling fishing trips that are taken during a given 2-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. 
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Between 5 million and 20 million fishing trips are estimated to occur during a 
given wave. The newer APAIS is conducted for 2-month waves in 16 states bor-
dering 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 (no overnight 
fishing trips are sampled). The interviewers collect demographic data for the 
anglers and ask anglers about their fishing day, including any fish released or 
already filleted. The interviewer also examines the catch for species identification 
and enumeration and may weigh and measure 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). 
The inclusion probabilities are adjusted to account for the overlap with the time 
intervals 8AM to 2PM and 2PM to 8PM to avoid double counting. This interval 
corresponds to peak fishing activity. Before 2014, the APAIS used the fishing 
mode as a stratification variable. In 2014, the APAIS transitioned from fish-
ing 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 spatiotemporal 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. If a site closes per-

1  See http://www.st.nmfs.noaa.gov/recreational-fisheries/Surveys/coverage.
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manently (e.g., out of business, destroyed by a storm), it is retired but remains 
on the SR. A primary sampling unit (PSU) is a site-day within a given 6-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 ac-
tivity. Each site on the SR is assigned an identification number, which remains 
unchanged 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 (e.g., shore fishing, charter boat; see Table 4.1). The as-
signed pressure for a given site is time-interval dependent. That is, a given site 
may be labeled as a high-pressure site for one interval block (e.g., 11AM-5PM) 
and labeled as low pressure 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 them is less than 60 minutes and they are located 
in the same county. These are referred to as “two-site assignments.” Undercover-
age is an important issue in the current APAIS, because the first-stage sampling 
frame contains almost exclusively public-access sites. Thus, private sites cannot 
be selected in the sample as they have zero probability of inclusion. If the pro-
portion of private sites is large and the behavior of private sites differs from that 
of public 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). 

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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At the first stage, a sample of site-days is selected from the spatiotemporal 
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 pro-
cedure. 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 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, then using 
the pressure measure as an indication of fishing activity may result in inefficient 
estimates. 

To meet operational constraints (e.g., interviewers are 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 retained. Then, 
a sample is selected through simple random sampling of the 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 to 
account for the overlap so that double counting does not occur. Without additional 
information on the sample allocation used at the first stage, the committee was 
not able to assess its effect on the efficiency of the estimates.

Depending on the type of fishing (shore or boat), there are one or two ad-
ditional 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 
(TSUs). 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). A census is never possible for a two-site cluster 
because the interviewers, intercepted SSUs, and intercepted TSUs are treated as if 
they were selected by simple random sampling without replacement at the second 
and third stages, even if this is not the case in practice. Therefore, the validity of 
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the estimates in terms of bias depends on how well simple random sampling with-
out replacement serves as an approximation of the actual but unknown design. 

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

The APAIS instrument is relatively short (NOAA, 2016b). In the previous 
MRFSS design, the field sampling procedures provided survey staff with consid-
erable flexibility. In addition, interviewers could obtain interviews from alternate 
fishing modes and/or sites 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, the current design does not allow samplers to decide where 
and when to conduct an interview. Instead, each assignment corresponds to a 
fixed time interval. For two-site assignments, the sampler is told the order of 
sites—making it 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 upper limit 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 
the APAIS is conducted. Sampling in the HB mode includes riding on the boats 
during fishing days. The interviewers collect demographic data for the anglers 
and ask anglers about their fishing day, including any fish released or already 
filleted. The interviewer also examines the catch for species identification and 
enumeration and may weigh and measure the catch. For at-sea sampling on head-
boats, 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 enables the interviewer to 
clarify unclear questions and to gain the respondent’s confidence. There will be 
variations in interviewer effects due to interviewers’ experience, training, and 
skills. These factors may affect the nonresponse and measurement errors. 

The responsibility for training interviewers is shared by the National  Marine 
Fisheries Service (NMFS) and its data-collection partners: Atlantic Coastal 
Coopera tive Statistics Program, Gulf States Marine Fisheries Commission, and 
the Atlantic and Gulf state agencies. NMFS must approve all training programs. 
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.

In addition to variation in training, various other interviewer effects and 
interviewer-related variance affect data quality. Face-to-face interviews, in con-
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trast to mail surveys, can introduce additional sources of error and bias through 
interviewer and interviewer-respondent interactions. Some interviewers are more 
skilled than others, for example, which can impact inter-interviewer variance—a 
potential source of nonsampling error. Inter-interviewer differences can be related 
to similarities and differences (e.g., ethnicity) between interviewers and respon-
dents. Thus, certain characteristics of the interviewer may affect the willingness 
of the angler to be interviewed or respond to certain questions—although likely 
not to a significant extent with the APAIS given the nonsensitive nature of its 
questions. 

The interviewer effect will vary based on interviewer experience, training, 
and adherence to protocols. Experience will affect interviewer confidence, proper 
survey pace, and methods for gaining access to respondents. Also, experience 
can inform interviewers’ abilities to build rapport with respondents and respond 
to questions about the MRIP in a positive and informative manner, which is 
particularly important given the confusion and distrust that exists among some 
constituents. Furthermore, some interviewers are more skilled than others at 
asking questions, which influences interviewer error and variance. Interviewers 
may vary in their abilities to probe deeper during open-ended questioning. For 
example, question 12 of the North Carolina APAIS asks anglers whether most of 
their fishing effort on the current trip took place mostly in the Atlantic Ocean or 
“other.” Interviewers are expected to code “other” responses according to Depart-
ment of Marine Fisheries waterbody codes, which requires both knowledge on 
the part of respondents and familiarity on the part of interviewers to elicit valid 
and reliable responses. 

Positive interactions between interviewers and respondents are critical not 
only for collecting high-quality data, but also for promoting the program and 
ensuring angler participation. Anglers talk to other anglers and will share their 
experiences with the program via their informal social networks and social media. 
The goodwill arising from a positive experience will yield future benefits. The at-
titudes of interviewers will impact interview success in terms of unit nonresponse, 
item nonresponse, measurement error, and ultimately inter-interviewer variance.  

Of course, interviewer behavior and how it is perceived and interpreted is 
important. For example, interviewers may be perceived as idle—and wasting 
taxpayer money—if they have extra time between interviews or are assigned to 
a site during bad weather when no or few anglers are present. Interviewers could 
mitigate possible misperceptions by engaging in alternative activities during idle 
periods, such as cleaning the area or conducting qualitative interviews with avail-
able anglers. In addition, the interviewer’s appearance contributes to perceptions. 
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 its degree and nature should 
be tailored to the state and regional setting in which the interviews take place. 
Although not a true interviewer effect, weather (e.g., temperature) can affect a 
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respondent’s willingness to be interviewed; some studies have found that high 
temperatures are associated with higher nonresponse rates and higher measure-
ment 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 percent of data are missed because not all 
eligible anglers complete the interviews (Breidt and Chromy, 2016). Four sources 
that lead to missing data are (1) refusals, which occur when an angler or party 
refuses to participate in the survey; (2) mid-interview refusals, which occur when 
the angler or party does not answer some key questions; (3) language barriers 
that occur when the interviewer and the angler speak different languages; and (4) 
missed eligibles, which occur 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 arises when a Spanish-
speaking angler is approached by an English-only speaking interviewer. If an 
agent is too busy to interview all anglers, the selection of anglers can introduce 
bias if anglers are selected by party type (e.g., large groups or non-English speak-
ing anglers are avoided). Bias can be avoided if there is no selection according 
to party type and if all anglers that were 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 percentage 
of missing data attributable to each of these four reasons.

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, their gender and approximate 
age, and the fishing mode. These variables may be incorporated into the estima-
tion procedures, which may help reduce the potential bias due to missing data.

WEIGHTING AND ESTIMATION

Prior to 2006, the estimation procedures did not account for the features of 
the complex survey design. As noted in the 2006 report, the validity (in terms of 
bias) of the estimates relied heavily on some (implicit) model assumptions. With 
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 therefore completely new since the 2006 report. The base 
weights at the first stage are defined as the inverse of the cluster inclusion prob-
abilities. 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 
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the weight of the cluster. When a second stage and a third stage of sampling are 
involved, the weights are equal to those that would have been assigned had the 
SSU and the TSU been selected according to simple random sampling without 
replacement. Thus, 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 the 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 ex-
hibit 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 percentage of 
PSUs selected from the total available for the study is small [Särndal et al., 1992; 
Wolter, 2007]). In the APAIS, the first-stage sampling fraction is small, because 
the total number of PSUs in the population is very large in comparison to the 
number of selected PSUs. 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 dis-
carded rather than retained and landed. Discards include fish released relatively 
unharmed and those that are dead or will not survive. In 2014, approximately 60 
percent of the national recreational catch was discarded before landing due to 
regulation or angler choice (NMFS, 2015). Of that total, approximately 63 per-
cent occurred in the Southeast region of the United States (Table 4.2).

TABLE 4.2 Estimated Total Recreational Catch and Percentage Released at 
Sea for the Entire United States and the Southeast Region, 2014

AREA

Total Catch  
(number of fish  
in thousands) Harvested Released

Percent  
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%

SOURCE: MRIP presentation to Fishery Management Council Coordination Committee, 2015.
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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 0 percent to 99 percent, but 
there is little verification of the estimated quantities of discarded fish. This leads 
to a somewhat illusory precision in these estimated quantities. 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 percent to 22 percent, meaning that mortality from discarding at 
sea rivals that from removals landed by recreational anglers. 

From a programmatic perspective, the primary elements needed for assess-
ment 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 

TABLE 4.3 Estimated Recreational Harvest and Discards of Red Snapper in 
the Gulf of Mexico Region, 2010-2015

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

SOURCE: MRIP data query, July 9, 2016.
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subsequently die due to 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, A + B1 + DMR(B2). 

The 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. Attempts to validate angler reports of the quantities and 
size composition of discarded fish have been limited; thus, the estimates of dis-
carded 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. Although not uni quely responsible for determining discard 
mortality, the MRIP is 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 percent to 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 United States. The committee notes that research into 
the correct DMRs for use in fisheries assessment and management is not the 
responsibility of the 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). Although significant improvements in the APAIS have been 
made in the MRIP, uncertainty in the estimation of mortality and biomass of fish 
discarded in recreational fisheries remains a hurdle for management of many spe-
cies. 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 underesti-
mates of the underlying productivity of stocks and misspecification of reference 
points for fisheries management. Management of Annual Catch Limits may also 
be compromised by inaccurate accounting of total removals.
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Estimation of total mortality can be improved through

•	 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 the MRIP is not solely responsible for all 
of these efforts. The MRIP should be concerned with the validation of discarded 
numbers and their size composition because 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, vulnerability to exploitation, economic impact, political sen-
sitivity 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 mor-

tality 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 the MRIP programs of discard estimation, 
technology evaluation, research funding, and communication/outreach with the 
angler community. Therefore, there is considerable opportunity within the 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 pro-
duction of more accurate estimates depends on not only 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 consider the primary MRIP responsibility to be the production 
of reliable estimates of the number and size composition of discarded fish. Es-
timation of the mortality associated with these discards will require coordinated 
research on DMRs with other components of NMFS and partner agencies. How-
ever, verification of self-reported discards is an important role for the MRIP, and 
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additional efforts using electronic and human-based observations are required. 
For example, electronic monitoring could provide a cost-effective and less in-
trusive option for verification than human observers, and directly addresses the 
responsibility of the MRIP to estimate quantities of discards rather than quantities 
and DMR. 

COMBINING THE FISHING EFFORT SURVEY (FES) AND THE APAIS

Estimates of Effort in the FES and Total Catch in the APAIS are obtained by 
combining both surveys. On the one hand, the FES estimates of Effort 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 salt-
water 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, with estimation of effort from the FES multiplied by 
CPUE (number of fish caught from APAIS divided by the APAIS estimation of ef-
fort). 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; therefore, it is hoped that this estimator will help to ameliorate 
the problem caused by the absence of private sites on the first-stage sampling 
frame for the APAIS (e.g., Särndal and Lundström, 2005). The underlying as-
sumption is that private sites and public-access sites share the same behavior in 
terms of CPUE. Although unlikely to be observed in practice, it is not currently 
clear whether this assumption is a 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 obtain domain estimates for any domain of interest. However, if the 
domain is too small (i.e., with a very sample size), then the point estimates may 
not be reliable. In this case, small area estimation techniques may prove useful 
for finer domains. The committee raised some concern that some data users may 
be using this program for fine-scale domains (which are those exhibiting a small 
sample size), resulting in unreliable estimates.
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FOR-HIRE SURVEYS

Prior to release of the 2006 NRC report, NMFS recognized difficulties in ob-
taining catch and effort data from the for-hire fishery. The for-hire fishery consists 
of several components: 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). Unlicensed vessels are intended to be identified during the onsite surveys. 
Larger vessels that are located at specific sites and operate on defined schedules 
(e.g., leave at 6AM and return at 5PM) are also sampled in the 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 United 
States (Chromy et al., 2009). Anglers on for-hire vessels often may be noncoastal 
residents, and the random PPS sampling can be a mismatch when the vessels fol-
low strict departure and return schedules. Therefore, their catch and effort might 
not be well sampled through the APAIS. The FHS was not well sampled in the 
MRFSS/Coastal Household Telephone Survey, 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 the 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. The MRIP 
website states, “Data collection is conducted on a weekly basis.” The contact 
person for the vessel that has been chosen for the 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, 2014b). The respon-
dent 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 sam-
ple frame (new to fleet, no contact information known, etc.) are produced from 
APAIS questions and applied to the raw effort estimate. (NOAA, 2014, p. 3)

This sampling represents a stratified systematic random sample, which 
is well understood and has well-known variance properties. The sampling unit is 
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the vessel, and 10 percent of the sampling units are chosen from the frame each 
week (NMFS, 2014b). CPUE estimates are obtained from interviews of inter-
cepted for-hire trips in the APAIS. Compared to the MRFSS, the improvements 
to this onsite survey address the concerns detailed in the 2006 NRC report. The 
onsite survey that obtains CPUE for the FHS is now a probability sample. The 
MRIP now recognizes that site data should be seen as a cluster, not as a simple 
random sample of anglers.

The FHS frame for Virginia through Maine includes vessels with highly 
migratory species (HMS) and large pelagic permits. The survey questionnaire 
for the FHS queries vessels that caught large pelagics and highly migratory spe-
cies. A separate biweekly 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, as well as state logbook 
programs. The MRIP website states, “The VTR data are not used for prelimi-
nary 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 re-
moved, 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 report 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. Boat size, 
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 (for vessels carrying 10 or more passengers) require licensing 
to operate charter vessels, thus providing a potential list frame for sampling. In 
addition, charter vessels targeting highly migratory species must have a federal 
permit to enter the fishery. For-hire vessels that fish for reef fish or pelagics, 
among other species, must also obtain 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 for-hire license renewal. However, with a list frame, catch is 
self-reported and not directly verifiable without onsite 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.

http://www.nap.edu/24640


Review of the Marine Recreational Information Program

Copyright National Academy of Sciences. All rights reserved.

SAMPLING AND STATISTICAL ESTIMATION FOR THE ANGLER INTERCEPT SURVEY 77

In a pilot study of electronic logbooks in the Gulf of Mexico for-hire fleet, 
Donaldson et al. (2013) noted that captains who did not report regularly (or at 
all) were allowed to file a year-end report and to continue this practice thereafter. 
Without penalties for this practice, data quality can be compromised because of 
a lack of validation. Donaldson et al. (2013) recommended that year end–only 
reporting be penalized, that reporting be done weekly, and that late or missing 
reports be quickly identified and participants notified quickly of their noncom-
pliance. They also emphasized the importance of field validation, such as by 
on-board observers depending on vessel size and cooperation, and through onsite 
intercepts.

Total catch estimation from the FHS mirrors that of the MRIP in that it is a 
complemented design. Effort is obtained from sampling or censusing a list frame 
of vessel captains’ business telephone numbers. Catch is estimated as CPUE from 
the APAIS. The proportion of unlisted boats is adjusted based on a ratio derived 
from APAIS intercepts of angler trips on for-hire vessels that are not on the FHS 
frame. Because the FHS telephone survey draws from businesses holding state 
and federal licenses, it should be reliable as a sampling or census frame.

CONCLUSIONS AND RECOMMENDATIONS

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

Conclusion: The new Access Point Angler Intercept Survey design uses probabil-
ity proportional-to-size (PPS) sampling at the first stage. This design is expected 
to lead to efficient estimates if the cluster inclusion probabilities are (approxi-
mately) 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 sam-
pling should be evaluated, and alternative sampling designs should be considered 
if needed. For example, a stratified design (based on the site pressure as a stratifi-
cation variable) may avoid very small selection probabilities, which, in turn, may 
lead to more stable estimates. Otherwise, methods dealing with influential values 
should be considered, including 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.
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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 about angler 
use of private or public access sites will enable stratification of the respondents 
in the Fishing Effort Survey into two strata: (1) anglers who have used private 
sites and (2) 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 to obtain an estimate of Total Catch.

Recommendation: NMFS should conduct pilot studies to determine the optimal 
method for collecting accurate information on total catch differences between 
public- and private-access sites. For example, NMFS could add a question to the 
Fishing Effort Survey questionnaire about angler use of private sites or public-
access sites. Geographic maps used to identify public-access sites within the state 
(see Chapter 3) could be used to distinguish public-access 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 differs from that of responding anglers.

Recommendation: Interviewers who administer the Access Point Angler Inter-
cept Survey should attempt to collect some paradata to help to reduce the poten-
tial bias due to missing interview data. 

Recommendation: Anglers are expressing a growing interest in reporting their 
catches electronically (use of tablets and smartphones). NMFS should conduct a 
study to compare angler reporting of catch via an app with angler reporting via 
the traditional interview.

Conclusion: As concluded by the 2006 National Research Council committee, 
the magnitude and fate of fish discarded by recreational anglers remains highly 
uncertain. Although some technological changes (e.g., iSnapper) have been incor-
porated into MRIP data collection, lack of validation of discard estimates signifi-
cantly contributes to the uncertainty in assessing the impact of discard mortality 
on stock productivity estimates and management of stock removals.
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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 then incorporate validation 
programs for the estimation of the numbers of fish discarded at sea by recreational 
anglers. These programs 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. Technologi-
cal advances have reduced the costs of this equipment, increased the ease of use, 
and provided value-added benefits to sectors of the for-hire fleet.

Recommendation: The MRIP should expand the electronic logbook program to 
include most of the large charter and for-hire fleets, through outreach training in 
electronic logbook use and through implementation of software to run on stan-
dard tablets or smartphones.

Conclusion: During the past 10 years, there has been a substantial number of 
methodological studies/improvements/modifications to both the Fishing Effort 
Survey and Access Point Angler Intercept Survey. However, the available docu-
mentation is not always clear and up to date.

Recommendation: The MRIP should invest resources to provide organized and 
up-to-date documentation that describes in detail each step of the Fishing Effort 
Survey and Access Point Angler Intercept Survey methodologies and any changes 
made to them.
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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 to develop 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 the Marine Recreational 
Information Program (MRIP) would need to be flexible and adaptive if it were to 
become the umbrella framework under which recreational fisheries data for as-
sessment and management at the national level are provided. In other words, an 
improved program for collecting recreational fisheries data would need to account 
for the wide-ranging regional differences in U.S. recreational fisheries—and, in 
many cases, the differences among fisheries within the same region. 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, 
to develop, test, review, and certify 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 have been addressed and 
evaluates whether the framework for continued scientific evaluation, review, and 
certification established by the MRIP is sufficient and adequate for effective 
implementation of U.S. marine recreational fisheries surveys.
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DEVELOPMENT OF TECHNICAL EXPERTISE

The 2006 committee specifically recommended that a survey office devoted 
to the management and implementation of marine recreational surveys be de-
veloped. 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 
recommended programmatic improvements. Below the committee discusses the 
degree to which this recommendation was addressed.

Staffing Improvements

The MRIP has made significant progress in expanding the number of staff 
dedicated to the program. Since 2006, the number of full-time MRIP staff has 
increased from 6 to 12, and the program is supported by 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 high-level 
technical topics such as survey methodology, sampling theory, and survey opera-
tions through the Joint Program in Survey Methodology (JPSM).1 Furthermore, 
two MRIP staff have completed a master’s degree in survey methodology through 
JPSM. Our discussions with regional and state partners revealed that these staff 
improvements have greatly increased the MRIP’s 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. 

The MRIP Communication and Education Team (CET) could still benefit 
from additional staffing. This team is currently supported by only one full-time 
and two part-time contractors and is tasked with the development, implementa-
tion, and coordination of the MRIP’s communications strategy nationwide. The 
success of the MRIP depends to a large degree on clear, accurate, and timely 
communications and on engagement of all stakeholder groups, including anglers. 
Therefore, the MRIP should consider expanding its communications staff to bet-
ter address this important task. Chapter 7 provides a more complete review and 
discussion of the MRIP’s communications and outreach program.

1 Founded 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.

http://www.nap.edu/24640


Review of the Marine Recreational Information Program

Copyright National Academy of Sciences. All rights reserved.

CONTINUED SCIENTIFIC EVALUATION, REVIEW, AND CERTIFICATION 83

Workshops, Conferences, and Symposia

The MRIP has either organized or been closely involved in the organiza-
tion of several recreational fisheries workshops or symposia conducted either in 
coordination with regional partners (e.g., the regional Fisheries Information Net-
works [FINs] and the Atlantic Coast Cooperative Statistics Program [ACCSP]) or 
conducted as part of national or international 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 neces-
sary modifications or new initiatives. In response, the MRIP has developed and 
maintained a high-end cadre of statistical consultants who have greatly advanced 
survey revisions and improvements, facilitated faster and broader implementa-
tion of the MRIP certification process, and increased the efficiency of providing 
technical advice and guidance to regional and state partners.

An issue still to be addressed is the need for additional consultant support. 
The committee received feedback during its regional meetings that indicated that, 
despite the high quality of the current consultants’ input and advice, the review 
and certification process remains relatively slow, mainly because many regional 
and state partners have requested advice on survey improvements or submitted 
documentation for certification of new surveys. At the same time, this same pool 
of consultants assists the MRIP in other capacities, for example, by creating and 
testing new survey methods and improving existing survey designs. Expanding the 
pool of experts serving as MRIP consultants would allow for a faster, more effi-
cient review process, as well as ensure a continuous infusion of energy and ideas.

DEVELOPING, TESTING, AND IMPLEMENTING NEW TECHNIQUES

In 2008 the MRIP established a Pilot Studies Program for developing, test-
ing, 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 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 meth-
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TABLE 5.1 List of Workshops and Symposia Organized by the MRIP on 
Recreational Fisheries Issues 

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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Name of Event Date

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

SOURCE: Committee.

TABLE 5.1 Continued
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ods, and (3) implementation of proven methodologies. Funding—about $14.7 
million from 2008 to 2015—has been largely provided by the National Marine 
Fisheries Service (NMFS) through a grants program coordinated through the 
regional FINs and ACCSP. The MRIP Operations Team solicits and reviews re-
search proposals and provides recommendations for funding based on resources 
available (Table 5.2).

Table 5.3 provides examples of recently funded MRIP pilot projects and the 
various data or methodological needs they have addressed. A total of 105 region-
ally 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) for the devel-
opment, review, and certification of regional- or state-specific surveys. This in-
creased capability has greatly enhanced the MRIP’s capability to address regional 
and state needs for stock assessment and fisheries management.

BOX 5.1 
Regional Interstate Marine Fisheries Commissions 

and the Fisheries Information Networks

In the 1940s, the federal government authorized by statute the establishment 
of three interstate compacts, each creating a regional marine fisheries commis-
sion to better utilize and protect fisheries within the consenting states’ jurisdiction. 
The three separate commissions represent the Atlantic (Atlantic States Marine 
Fisheries Commission), the Gulf of Mexico (Gulf States Marine Fisheries Com-
mission), and the Pacific states (Pacific States Marine Fisheries Commission).

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, in-
terstate 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 Led by or Functions Provided by 
Different Organizations, Institutions, and Entities Involved in the Development 
and Implementation of MRIP Pilot Projects 

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 neces-
sary, secure additional resources

•	 Manage implementation

Stakeholders
(Anglers, Charter boat 
owners/operators, Nongov-
ernmental organizations)

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

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

SOURCE: Committee.

TABLE 5.3 Examples of Recent Pilot Projects Funded by the MRIP 

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 onsite 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 designs 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 1-month 
versus 2-month reference waves on the precision and timeliness of 
estimates on the Gulf of Mexico and Atlantic Coasts.

SOURCE: Committee.
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USE OF NEW TECHNOLOGIES

Traditionally, recreational fishing surveys have been conducted by trained 
interviewers who collect specific data about anglers’ fishing trips and the nature 
of the species they landed and released on paper-and-pencil survey forms. How-
ever, there has recently been a growing interest throughout the recreational fish-
ing community in identifying scientifically sound, statistically robust methods to 
report recreational fisheries data electronically (e.g., via smartphones and tablets). 
The use of these new technologies could potentially improve the timeliness and 
accuracy of recreational fisheries data, as well as reduce costs and paperwork bur-
dens (e.g., nightly submissions of data to increase the timeliness of recreational 
catch and effort estimates to the public).

The MRIP has been evaluating and testing the use of these new technologies 
primarily through four distinct initiatives:

1. For-hire electronic logbooks. The MRIP indicated that it has developed 
a comprehensive road map for implementing electronic reporting in the 
for-hire sector. It incorporates the work of three separate pilot studies and 
identifies the minimum requirements for ensuring success. These require-
ments include compliance measures, the need for hardware and software 
development standards, and the need for statistically sound designs for 
combining electronic logbook data 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. The MRIP seems engaged 
in further developing and expanding the electronic reporting to provide 
angler-provided catch data that are usable and statistically valid, explor-
ing options that can be incorporated into, as well as supplement, existing 
surveys. Building on previous work in this area, the MRIP is funding 
several separate pilot studies to examine electronic reporting options to 
allow anglers to self-report data electronically. 

3. Sampler electronic data capture and submission. The MRIP has also 
been testing the use of tablets and other electronic data-collection plat-
forms to allow dockside samplers to capture and submit data electroni-
cally. Such platforms could accelerate the provision of more timely data, 
reduce or eliminate the potential for data transcription errors, and facili-
tate implementation of real-time checks of data ranges and corrections at 
the data-collection stage (i.e., automated quality assurance and quality 
control [QA/QC]). 

4. Use of electronic monitoring for validation purposes. As noted previ-
ously, the validation of self-reported data on discards of recreationally 
caught fish at sea is important to the provision of accurate estimates of 
total removals by the recreational fishery. While observers can provide 
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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 fisher-
ies (Wallace et al., 2015) and may improve estimates of discards within 
recreational fisheries. Pilot studies have deployed electronic monitoring 
systems on even small charter vessels (< 30 ft) with good success. The 
committee believes that the MRIP could benefit from increased con-
sideration and application of electronic monitoring for some sectors of 
recreational fishing.

In practice, evaluation and testing of new technologies for MRIP fisheries 
data collection are being accomplished through implementation of several MRIP-
funded pilot studies, often structured according to Regional MRIP Implementa-
tion 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 
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, stakeholders indicated to the committee that large 
portions of the private angler and for-hire sectors perceive that implementation 
of electronic reporting or adoption of smartphone applications for volunteer 
angler self-reporting is not happening fast enough. This seems to be largely a 
communications issue—that is, anglers and for-hire captains are acutely aware 
of the potential for developments in smartphone, tablet, and other portable 
technologies, and see the potential to optimize data-collection methods. The 
MRIP and its partners see the advantages of electronic reporting but, given their 
technical roles, consider this to be primarily a statistical issue—that is, they are 
being cautious because they do not want to compromise the statistical robust-
ness of survey estimates in the name of increased sampling efficiency and par-
ticipation. Thus, the MRIP’s implementation of electronic reporting has been 
mostly exploratory and 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 from regional partners, anglers, and for-hire operators suggests 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 the MRIP’s decision to delay 
full implementation of electronic reporting until scientifically valid estimation 
techniques are fully developed and properly tested. A large component of the 
private angler and for-hire sectors feels differently, probably because the integra-
tion of electronically reported data into the standard MRIP estimation procedures 
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is highly technical and statistically complex 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—that is, 
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, the MRIP 
has done a good job of evaluating the use of new and emerging technologies for 
electronic reporting of recreational fisheries data. However, the perception by 
many that the 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. The 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 not only focus on regional and 
state partners but also address the questions and concerns expressed by private 
anglers and for-hire operators (see Chapter 7 of this report for a broader discus-
sion of the 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 nec-
essary modifications of new initiatives. In response to this recommendation, the 
MRIP has established a rigorous and systematic peer-review process to ensure 
that new survey and estimation methods are scientifically sound before they are 
“certified” and made available for use in stock assessments and fisheries man-
agement. Furthermore, 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 the 
MRIP and its partners.

The process for MRIP certification seems fair and appropriate. In general, 
the MRIP only supports projects (i.e., financial and logistical support, including 
access to technical staff and statistical consultants) that apply methods that have 
been MRIP certified. The MRIP may support the use of methods that have not 
been certified if a plan to certify those survey methods is in place and being fol-
lowed. The certification process is focused on evaluating new or replacement sur-
vey and estimation methods, and modifications or recommended improvements 
to existing methods. To be granted final MRIP certification, survey methods must
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•	 Adhere to applicable MRIP standards and best practices (specific docu-
mentation for these standards are available at the MRIP website),

•	 Be peer reviewed and supported by the results of the review, and
•	 Be approved by the MRIP Operations Team, MRIP Executive Steering 

Committee, and NMFS leadership.

Our review of the criteria and procedural steps involved in the MRIP cer-
tification process (Table 5.2), as well as input from and discussions with mul-
tiple MRIP regional and state partners, indicates that, in general, the process 
is working well. For example, in 2010 the 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 
the MRIP funded a review of the California Recreational Survey Program. The 
committee received feedback that the 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. Hawaii and Louisiana are undertaking similar processes.

The only major concerns the committee heard regarding MRIP certification 
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, the base level of survey fund-
ing for Pacific Coast states has been flat for many years, representing less than 
50 percent of the overall costs of the marine recreational angling surveys. Flat 
or reduced funding has made implementation of recommended survey improve-
ments difficult and in some cases impossible for states to accomplish. 

The lack of timeliness in the MRIP certification process seems to be related 
to a need for additional people to conduct technical reviews or serve as statistical 
consultants (e.g., statisticians, survey methodologists, data-collection experts, 
human dimension and cognitive scientists). As noted above (see “Development 
of Technical Expertise”), the significant expansion of MRIP staff since 2006 has 
greatly benefited the program and has been highly praised by the MRIP’s regional 
and state partners. In addition, engaging statistical consultants with high levels 
of expertise shown by the group of statistical consultants the MRIP has engaged 
in the review and certification process is highly commendable. The problem 
seems to be rooted in the need to expand the number of people involved in this 
process so that review and certification of multiple survey programs in different 
regions can occur simultaneously and consistently. Because most programs are 
implemented in part through funding/governance by state Marine Fisheries Com-
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missions (e.g., PSMFC), any alterations required by certification review would 
need to be coordinated with such agencies, which presents a strong argument for 
the simultaneous certification of state programs. 

The review committee also discussed whether mechanisms are in place to 
confirm that surveys are implemented according to certified protocols and that 
assessments of data quality occur before incorporation of state or regional survey 
data into the MRIP database. Fortunately, because the vast majority of surveys 
certified by the 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 ensure that approved 
survey protocols and collected data meet quality standards.

TRAINING OF INTERVIEWERS

Chapter 3 discussed interviewer effects and interviewer variation and their 
contributions to nonsampling error. One way to minimize errors due to inter-
viewer variation is to provide appropriate and rigorous interviewer training 
( Dahlhamer et al., 2010). Standardized training will also facilitate the compari-
son of data at the state, regional, and national levels. Several 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, 2016b), and procedures for interviewer training (Procedures Manual: 
Access Point Angler Intercept Survey [APAIS], January 2014). These documents 
reflect a genuine concern for maintaining training standards and highlight the 
following areas: interviewer knowledge (e.g., fish identification), concept defini-
tions, basic sample design, survey data-collection procedures, survey structure, 
conduct of the creel survey, administrative issues, and materials and supplies. 
Although there is some practical, albeit limited, information on dealing with, for 
example, possible respondent hostility onsite, the procedures manual and state-
ment of work (SOW) focus primarily on the technical aspects of conducting the 
APAIS. The following topics have not been directly addressed in documents and 
require further consideration. 

Not everyone is well suited to be an interviewer: Recruitment of compe-
tent interviewers is critically important and should be addressed from a human 
resource perspective. 

 Improve quality control through statistical assessment: The documents, 
particularly the SOW, discuss aspects of QC in relation to interviewer training, 
evaluation, and monitoring. They mostly concern QC with regards to interviewer 
knowledge (e.g., fish identification), onsite monitoring, telephone verification of 
intercept surveys, and data quality checking. However, with respect to data QC, 
the documents focus on the use of error-checking software, which generally seeks 
and flags outlier entries for further scrutiny. Although these methods can improve 
data quality by detecting recording errors and data entry errors, it does little to 
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detect and address 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 through the 
QC efforts. 

Not all training is purely of a technical nature: Although the training 
materials are technically sound, they convey a limited amount of practical expe-
riential knowledge. In part, interviewing is an art and thus necessitates training 
materials that can provide more qualitative insights and guidelines for interview-
ers in the training process. It might be useful to produce an “interviewing in the 
MRIP context handbook” that documents interviewers’ 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 judges that development of 
this handbook would greatly benefit from input from the MRIP CET.

CONCLUSIONS AND RECOMMENDATIONS

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

Conclusion: If NMFS could expand the existing capacity of this consultant pool, 
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, the MRIP made 
substantial progress toward implementing relevant key recommendations of the 
2006 National Research Council report. The MRIP has invested in the develop-
ment 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 techni-
cal and scientific support (including access to technical consultants) toward the 
development, review, and certification of regional- or state-specific surveys. 

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

Recommendation: The MRIP should develop a strategy to better articulate the 
complexities, costs, and timelines associated with implementing new and emerg-
ing technologies in recreational fisheries data collection and monitoring. This 
communication strategy should not only focus on regional partners but also ad-
dress 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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6

Degree of Coordination

INTRODUCTION

The multijurisdictional nature of marine fisheries management, which in 
most regions of the country involves not only the regional fisheries management 
councils but also 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, multijurisdictional 
system, Marine Recreational Information Program (MRIP) surveys are conducted 
in cooperation with a variety of regional and state agencies and with the assis-
tance of other institutional partners. The National Research Council’s (NRC’s) 
2006 report recommended that a greater degree of standardization among state 
surveys, and between state surveys and the central Marine Recreational Fisheries 
Statistics Survey (MRFSS), should be achieved. Implicit in this recommendation 
is the need for a greater degree of cooperation and coordination among the man-
agers of the various surveys. This chapter evaluates whether the degree of coordi-
nation 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 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 differences across 
regions and often within regions. These differences can be attributed to inter-
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regional variability of several factors, including the length 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 several estuaries, which help to 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 U.S. 
regions. Thus, some regions and states can have survey needs that are specific 
to stocks. For example, in the Gulf of Mexico, red snapper have relatively short 
recreational fishing seasons, which present significant challenges to the 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, the proportions of fishing modes may vary significantly across a region. 
For example, areas with marked differences in the proportion of private anglers 
versus the charter/for-hire sector require the implementation of more customized 
MRIP sampling draws so that data collection across the region can reflect these 
intra-regional differences. Accommodating these regional differences requires the 
MRIP to adopt a regional implementation approach that is flexible enough to ad-
dress these unique regional and state needs while maintaining the standardization 
and national-level cohesion recommended by the 2006 NRC report. 

HAS THE MRIP BEEN ADDRESSING 
REGIONAL AND STATE NEEDS?

Despite the lingering public perception of a centralized, top-down imple-
mentation approach the 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 fisher-
ies. The plan also states that, given the dynamic nature of fisheries and fisheries 
management practices, the 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;

1  See http://www.st.nmfs.noaa.gov/Assets/recreational/pdf/FINAL-updated-implementation-
plan-3.22.16.pdf.
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•	 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 stakehold-
ers an opportunity to participate in its development and use.

Our review of the MRIP Implementation Plan, as well as input from and dis-
cussions with multiple MRIP regional and state partners, indicate the program has 
made robust progress in achieving these goals. In particular, the MRIP has made 
great progress in expanding and strengthening the coordination and provision of 
logistical and technical support to state partners through regional Interstate Ma-
rine 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 Im-
plementation 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 the MRIP Operations Team and the Executive Steering Com-
mittee, provide estimated implementation costs and attempt to reach consensus 
among regional partners with respect to regional needs and implementation 
priorities.

The growth in the number of state fish and wildlife agencies that conduct the 
APAIS survey as contractors under MRIP protocols has enhanced coordination 
between the MRIP and the states as well as expanded opportunities to adjust the 
survey to address specific regional and state needs. For example, during the past 
several years, the MRIP and the Gulf States Marine Fisheries Commission, work-
ing closely with the five Gulf of Mexico states, conducted a series of workshops 
that led to the development and implementation of coordinated pilot studies 
to evaluate several 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) and unlikely to be properly sampled by the standard 
MRIP survey protocols. Likewise, territorial governments conduct recreational 
fishing surveys in the Western Pacific Territories with support from the Western 
Pacific Fisheries Information Network and the National Marine Fisheries Service 
(NMFS) Pacific Islands Fisheries Science Center. In Hawaii and Puerto Rico, 
the MRIP has coordinated 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, however. Some state needs—e.g., development and im-
plementation of recreational fisheries catch and effort estimates at small spatial 
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scales to assess or manage state-managed species, or in-season monitoring of 
compliance with Annual Catch Limits (ACLs)—have been difficult to address. 
This is particularly true when these needs require a disproportionate increase in 
sampling effort and become cost prohibitive, or are so specialized (i.e., focused 
on addressing nontraditional, very specific needs) that their integration into the 
standard MRIP may affect general survey implementation or compromise the 
estimation process. For example, fish and wildlife agencies in Alaska and Texas 
administer marine recreational fishing surveys outside of the MRIP framework, 
because they judge (1) that the MRIP survey—or family of surveys—cannot 
provide the estimates of recreational fisheries catch and effort that are needed 
for assessment and management at smaller temporal and spatial scales; (2) the 
MRIP surveys cannot address some unique, highly specialized fisheries; or (3) 
the existing pre-MRFSS/MRIP surveys already in place were sufficient to meet 
their data needs and implementation of a completely new survey protocol was 
unnecessary. 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 coordinated with MRIP consultants since 
then and have applied for MRIP certification, with the objective of ensuring that 
LA Creel data are compatible with the 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 the MRIP and those of individual states, to be statisti-
cally sound. It became apparent during 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, the MRIP has been working with the Pacific Coast states (Washing-
ton, 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 the MRIP as only a partial solution to their long-term 
recreational data-collection needs. Furthermore, the base funding from the MRIP 
to the Pacific Coast states has been flat for many years, representing less than 
50 percent of the overall costs of their marine recreational angling surveys. Flat 
or reduced funding has made implementation of recommended survey improve-
ments 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. 

2  See http://www.wlf.louisiana.gov/lacreel.
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Finally, it is important to keep in mind that the MRIP was developed primar-
ily 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 provision of logistical and 
technical support by the MRIP, as well as the MRIP certification process, facili-
tate 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

The NMFS, states, and territorial survey programs conduct several more 
specialized surveys that fall outside of the MRIP umbrella but require close 
coordination with the MRIP. This is particularly true when these other surveys 
(1) address specific fisheries species not likely to be well sampled by the MRIP, 
(2) are implemented in states where the MRIP does not operate, or (3) are critical 
complementary components to the MRIP because they focus on specific recre-
ational fisheries sectors. The sections below provide a brief description of these 
surveys and a discussion of their coordination with the MRIP aimed at providing 
a clear, national perspective on marine recreational fisheries. 

Large Pelagics Survey

Large pelagic and highly migratory species (HMS) such as tunas, billfishes, 
and some sharks present a special challenge for recreational fisheries surveys. 
Many of these species are part of “rare event” or “pulse” fisheries—that is, they 
are caught on a small proportion of all fishing trips and their activity often hap-
pens in bursts, as opposed to over a longer season. This necessitates the use of a 
separate, dedicated survey that both focuses on the characteristics of large pelagic 
and HMS fisheries and coordinates with the 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 time period. Additional 
biological information is gathered through the Large Pelagics Biological Survey. 
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This supplemental dockside survey is used primarily for recreationally landed 
bluefin tuna, targeting both private and for-hire boats. The survey collects length, 
weight, and body part samples for use by scientists in studies of fish populations 
and stock assessments. NMFS administers all of these surveys, with input from 
the HMS Advisory Panel to the NMFS Office of Sustainable Fisheries and under 
close coordination and oversight by the MRIP.

Southeast Headboat Survey 

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 headboats that target reef fishes and a 
dockside biological data-collection program for targeted species. The MRIP has 
supported several pilot projects to improve the documentation and estimation for 
this program, and it 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 and 
Game (ADF&G), 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 (NPFMC) 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 NPFMC 
and Pacific Salmon Treaty authorities and regulatory processes. 

The U.S.-Canada International Pacific Halibut Commission (IPHC) is re-
sponsible for conservation of halibut. Harvest biomass and biological character-
istics of Pacific halibut by the recreational sector in Alaska and the Pacific Coast 
are used by the Pacific Fishery Management Council, NPFMC, and IPHC 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 trans-
mitted to the IPHC each October in the form of a memo that is incorporated into 
the halibut stock assessment and the Fishery Removals section of the Report of 
Assess ment and Research Activity, as well as to the NPFMC in the form of an 
oral report and accompanying tables.

Data on harvest biomass and release mortality biomass of demersal shelf 
rockfish (DSRs) reported by the recreational fishery in the Outside District of 
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southeast Alaska are integrated into the stock assessment of DSRs in this area. 
These data are transmitted via email to the ADF&G Commercial Fisheries Divi-
sion each October for development of the Stock Assessment and Fishery Evalu-
ation report for this stock.

The ADF&G salmon surveys not only provide salmon catch, effort, and bio-
logical data, but also produce data on recovery of coded-wire tags for estimating 
hatchery and wild stock contributions of salmon.

Alaska has not traditionally participated in MRFSS or MRIP activities. In 
large measure, this is because of a perception that management of resources in 
this area was restricted to concerns solely within the state and because the meth-
odology used to estimate recreational catch has been well developed for some 
time (see Mills, 1979; Mills et al., 1986). The methodology used is similar to that 
of the MRIP—a mail survey to estimate fishing effort and an intercept survey for 
catch per unit effort. Enhancements over time have included mandatory charter 
logbook regulations and electronic reporting. In this sense, the Alaska program 
anticipated the methodology currently used by the MRIP. The committee believes 
that examination of Alaska’s estimation methodology by the MRIP’s statistical 
consultants would be of value, particularly concerning the Access Point Angler 
Intercept Survey (APAIS). Staff from the MRIP and ADF&G are in contact to 
harmonize recreational catch accounting between the two bodies.

Texas

The 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 to May 14, and estimates are produced for 
each of the two 6-month periods. Annual estimates are available 6 months after 
year end. 

The TPWD survey began 5 years before the MRFSS and was never inte-
grated into the MRFSS/MRIP survey framework. Survey data and estimates are 
provided to the Gulf RecFIN database and are available to data users upon re-
quest, but they 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 the 
MRIP exist. Texas chose not to become part of MRFSS/MRIP because its survey 
was already in place when the MRFSS started, it prefers roving counts over tele-
phone surveys for effort estimation, and 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 be-
yond the scope of this report. However, based on a presentation to the committee 
about the survey and on discussions with regional partners and stakeholders it is 
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questionable whether the estimates produced by Texas are comparable to those 
of the MRIP. At the very least, it is highly advisable that the Texas survey be 
reviewed by an independent panel so that 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 recre-
ational surveys and data. That report recommended, among other things, that an 
independent national trip survey to support social and economic research and the 
continuation of add-on surveys should be developed, but designed in a way that 
recognizes the differences between socioeconomic and biological data to better 
meet management and data needs. There is a clear need for human dimension data 
such as demographics, angler attitudes and perceptions, expenditures, and motiva-
tions. Discussion of an independent survey to support human dimension research 
falls beyond the scope of this report. Human dimension add-on surveys could 
introduce further data-collection challenges related to such things as increased 
respondent burden, increased nonresponse, and item nonresponse rates that might 
impact stock assessment accuracy and validity. Therefore, such add-on surveys 
require careful consideration and, if included, should be designed to minimize 
data-collection problems, while meeting the need for human dimension data. 
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 focus on implementing an approach that incorporates 
the flexibility required to address regional and state needs, the MRIP seems to 
have been conscious of the overarching need for a “national perspective” for 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 ensuring 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, man-
agement 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 
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the local level. Specifically, priority for the 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 Mag-

nuson-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 recommenda-

tions, ACLs, and accountability measures that meet Magnuson Ste-
vens Fisheries Conservation and Management Act requirements; 

 –  Support development of recreational regulations that minimize trig-
gering of accountability measures; and

 –  Allow reasonably precise tracking of recreational catch against ACLs. 

Therefore, this national perspective is reflected in the application of main 
guiding principles to survey implementation and estimation procedures. In other 
words, surveys that address regional and state needs might have variances or 
adjustments warranted by differences in regional stocks or particular fisheries, 
but they are structured with the same component parts (i.e., APAIS + FES) and 
must 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 as-
sessment and fisheries management. Furthermore, 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 ef-
forts 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 imple-
mentation 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. Analysts, managers, and stake-
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holders have expressed concerns over the use of data from the MRIP to estimate 
catch limits and to determine whether they have been exceeded. 

Recommendation: Evaluate whether the design of the MRIP for the purposes 
of stock assessment and determination of stock management reference points is 
compatible with the needs of in-season management of Annual Catch Limits. If 
these needs are incompatible, then 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, 
substantial progress has been achieved in expanding and strengthening coordina-
tion and provision of financial, logistical, and technical support (including access 
to consultants) to state partners through regional Interstate Marine Fisheries Com-
missions and their associated Fisheries Information Networks, and the Atlantic 
Coast Cooperative Statistics Program. The timeliness of this support could be 
improved but is dependent on capacity and funding. 

Conclusion: Increased communication and coordination with the Regional Fish-
ery Management Councils and their Scientific and Statistical Committees (SSCs) 
has high potential to provide increased opportunities to identify and address data 
needs for stock assessment and management at the regional level. Furthermore, 
closer coordination with the SSCs would provide the MRIP with additional re-
sources for communication and coordination with the councils.

Recommendation: The MRIP should continue and expand its investments to co-
ordinate with, and provide financial, logistical, and technical support to, regional 
Interstate Marine Fisheries Commissions and state partners. 

Conclusion: The MRIP has adopted a regional implementation approach that in-
corporates the flexibility required to address unique regional data needs. Thus, 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. 
Continued coordination, technical support, and integration of Pacific Coast state 
surveys (Washington, Oregon, and California) into the MRIP framework are war-
ranted. Despite noticeable progress on regional coordination, Pacific Coast states 
still perceive the MRIP as only a partial solution to their long-term recreational 
data-collection needs. Furthermore, flat or reduced funding has made imple-
mentation 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 programs through the MRIP certification 
process are potentially at risk.
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Recommendation: The MRIP should continue to support effective communica-
tion and coordination with Pacific Coast states. Coordination should be focused 
not only on continued logistical and technical support for survey improvements 
and subsequent MRIP certification, but also on better articulation of the benefits 
of a flexible regional approach to data collection, and interstate survey coordina-
tion for broad-scale stock assessment and fisheries management. 

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

Recommendation: The MRIP should increase efforts to clearly articulate to re-
gional and state partners, as well as anglers and other user groups, the meaning, 
significance, and importance of the current approach to implement its national 
perspective on recreational fishing surveys. The 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 assess-
ments and regional fisheries management should be made clear.
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7

Communication and Outreach 
with Stakeholders

INTRODUCTION

In its 2006 report, the National Research Council (NRC) recommended sev-
eral improvements to outreach and communication of the Marine Recreational 
Fisheries Statistics Survey (MRFSS), including incorporating the views of an-
glers and angler organizations into the survey design and data-collection proce-
dures and inviting them to participate in survey advisory groups. As the National 
Marine Fisheries Service (NMFS) developed the Marine Recreational Informa-
tion Program (MRIP) to replace the MRFSS, it specifically tried to address as 
many of the NRC’s 2006 recommendations as possible. Therefore, in its request 
for the current study, the NMFS asked 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 multijurisdictional nature of combined federal and state fisheries man-
agement (see Chapter 1), which in some regions of the country necessarily 
involves multiple states, presents challenges to data collection, data manage-
ment, 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 Commis-
sion (ASMFC, 2015). In contrast, fisheries for Pacific rockfishes on the West 
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Coast involve no more than three state agencies and one federal agency (PFMC, 
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 fisheries management process to understand what should be communicated 
and to whom it should be communicated. The complexity of fisheries manage-
ment depicted in Figure 1.2 requires that the MRIP be a component, but not the 
entirety of any plan for communicating fisheries management issues. Therefore, 
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 implemen-
tation of the elements of the MRIP. Here, we assess whether similar improve-
ments 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. 

THE MRIP STRATEGIC COMMUNICATIONS PLAN 

To assist its deliberations, the committee reviewed the MRIP Strategic Com-
munications Plan (NMFS, 2016b), copies of the MRIP’s scientific and public pre-
sentations, copies of its newsletter “Newscast,” and several unpublished, internal 
documents (NMFS, 2012a, 2012b). In addition, the committee evaluated content 
on the MRIP website that clearly targets an external audience. Here we focus on 
the 2016 MRIP Strategic Communications Plan, produced by the MRIP Com-
munication and Education Team (CET), as it provides a comprehensive overview 
of current and planned activities. An earlier 2008 Communications Plan (referred 
to in the Sharpe and Bard presentation to the committee) was not made avail-
able to the committee, which sought to respond directly to the 2006 NRC report. 
Under that 2008 plan, the MRIP developed tutorial videos and a MRIP Newscast 
newsletter, and held several regional “road shows” (NMFS, 2012a, 2012b). In 
2014, the MRIP “rebooted” its communications (Sharpe and Bard, 2016) and a 
new 2016 plan was developed (NMFS, 2016b). 

Three aspects of the new 2016 plan are striking. First, the plan is very clear 
that NMFS views the MRIP as a combination of state, regional, and federal ef-
forts rather than a monolithic federal program (Chapter 6). This aspect of the plan 
is appropriate and reflects the reality that the MRIP has multiple partners who 
play key data-collection roles. However, this begs the question of how communi-
cation about the MRIP will be coordinated among the key members of the effort.

Second, the committee was also struck by the lack of a needs assessment 
to identify and prioritize the current communications challenges. Elements of a 
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needs analysis are evident in two documents that reflect on lessons learned from 
specific public outreach efforts (NMFS, 2012a, 2012b). However, an integrated, 
comprehensive needs analysis appears to be lacking. 

Third, the plan is largely a vision of future communication and outreach 
strategies. It lacks an implementation component, which is 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 Commu-
nications Plan (NMFS, 2016b) does identify metrics for success. It simply lacks 
details on how and which strategies will be used to attain the metrics. Because 
the plan lacks important details about implementation, 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 ac-
tive 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 includes more effectively com-
municating and fostering dialogue on the improvements that MRIP has made to 
NOAA Fisheries’ recreational fishing data collection processes, methods, and 
reporting. (NMFS, 2016b, p. 3)

The committee agrees that this overriding objective for the MRIP is appro-
priate. However, this broad objective focuses on external partners without ex-
plicit or full recognition of the complexity of modern fisheries management (see 
Chapter 1; Figure 1.2), which will require coordinated communications among 
the multiple partners and stakeholders in the fisheries if understanding is to be 
aligned with reality over broad issues in fisheries management.

The plan seeks to achieve its overall objective by implementing the following 
strategies (NMFS, 2016b, p. 4):

•	 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 com-
municate 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.
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•	 Increase confidence, enhance internal, partner, and key stakeholder under-
standing 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 congres-
sional 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 
the MRIP. 

The plan provides little discussion of how communication will, might, or 
should be differentiated, although there is a clear recognition that different audi-
ences have different skills, needs, and other attributes. Despite the objective to 
“engage partners and key stakeholders in all aspects of the MRIP program,” the 
plan focuses more on communicating to partners and stakeholders than on receiv-
ing input from the various audiences. Feedback is essential to help the MRIP 
effectively prioritize its future investments in human resources and technology to 
improve time lags 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 au-
diences 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 (NMFS, 2016b). Within this spectrum of audiences, 
the most effort will be focused on internal and external partners. For other key 
stakeholders, the CET will focus on communicating to “those that have strong, 
positive influence and stature among their peers” (NMFS, 2016b, p. 4).

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 fisheries management agency is 
likely to be both a data provider (agency staff may collect data from intercept 
interviews as a component of the MRIP) and a data user (agency staff may be 
involved in stock assessments and Annual Catch Target [ACT] determinations). 
A communication strategy that does differentiate these separate roles will likely 
be less effective than one that targets communication to stakeholders based on 
the role they represent. 
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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 collabora-
tion 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  Atlantic 
Coast Cooperative Statistics Program [ACCSP]) are state-federal cooperative pro-
grams 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 cooperate in 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 to serve as coordinating entities for regional 
MRIP implementation. In this capacity, they effectively function as the main 
conduit of information and communication between the MRIP and states partici-
pating in the survey.

As noted in Chapter 6, the MRIP has made significant progress in expand-
ing and strengthening communication and coordination with regional and state 
partners, especially from a logistical and survey implementation point of view 
(Beal, 2016; Crabtree, 2016). For example, the implementation of pilot studies 
to test concepts and address specific regional needs, training of state agency staff 
who conduct the survey, and support for database management and data systems 
maintenance have been successful in large part due to increased and improved 
communication between the MRIP and regional partners. The MRIP’s broad 
communications strategy defers much of the communications with individual 
anglers or angling groups to the states and regional authorities. For example, re-
gional RecFIN programs and state fish and wildlife agencies conduct most of the 
outreach and education efforts related to the Access Point Angler Intercept Survey 
(APAIS), effort surveys, and catch estimates, but apparently without structured 
and deliberate guidance from the MRIP.

Communication with Data Users

A variety of agencies, institutions, and other user groups use recreational 
fisheries data collected through MRIP surveys. 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 (overfish-

1 Between 1942 and 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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ing limit and the overfished level primarily), Council Scientific and Statistical 
Committees (SSCs) and Advisor Panels who use MRIP data to help develop 
catch limits (Acceptable Biological Catch [ABC], Annual Catch Limits [ACLs], 
and ACT), 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 (see Figure 1.2). Presentations to the committee 
and discussions between the committee and stock assessment analysts revealed 
that the assessment analysts broadly recognize the improvements made to the 
MRIP since 2006 (e.g., Dick, 2016). Assessment analysts have found MRIP staff 
to be responsive to requests for the data used to develop catch limits and to be 
knowledgeable about the underlying data (e.g., Carmichael and Duval, 2016). In 
these cases, communication is typically one-on-one, often relying on personal 
relationships developed over years between MRIP staff and assessment analysts. 

Overall, the committee encourages the MRIP to continue two-way com-
munication with customers who use data to generate ABCs, ACLs, and ACTs. 
The benefits accruing to the MRIP from such communication would include im-
proved understanding of how data are used in the assessment process, enhanced 
effectiveness of survey query tools, and prioritization of design improvements. 
In addition, the assessment analysts would gain a better understanding of the 
strengths and weaknesses of the MRIP data. Finally, although this communication 
will largely continue to be peer-to-peer, the MRIP should seek opportunities to 
engage assessment analysts in group situations wherever possible.

Partners Who Establish Catch Limits

Since the 2006 report, the Magnuson-Stevens Act reauthorization assigned 
specific responsibility to the SSCs of each regional management council to set 
ABCs for management species.2 Because they are required to allow for scientific 
uncertainty in developing their catch recommendations, the SSCs have become 
an important new user of MRIP information. More so than assessments analysts, 
who may need to limit the uncertainty in catch estimates to an arbitrary low figure 
for analytic purposes (e.g., 5 percent for red snapper in SEDAR, 2013; Boreman, 
2016), the SSCs must fully consider the uncertainty in catch and catch per unit 
effort (CPUE) estimates. According to presentations to the committee (Boreman, 
2016; Dick, 2016), engagement of the SSCs by the MRIP is in the early stages 

2  Magnuson-Stevens Fishery Conservation and Management Reauthorization Act of 2006, 16 
U.S.C. § 1852(g).
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and requires increased emphasis. Groups with responsibilities similar to those 
of the SSCs also exist within the fishery commissions and sometimes within 
individual states (Beal, 2016). These groups would also benefit from improved 
communication with the MRIP.

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

Finally, there is a separate category of data users that regulate transboundary 
resources, for example, 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. Information transfer from the MRIP to these bodies has not occurred 
for two reasons. First, the major source of information for recreational catch of 
these species has been the Alaska Department of Fish and Game, which has not 
traditionally participated in the 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

Based on the evidence presented to the committee, the biggest single chal-
lenge confronting the 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 and Management Reauthoriza-
tion Act of 2006. The MRIP collects data at specific sites and times through 
complex surveys that collectively produce estimates of fishing effort and CPUE. 
As outlined in Chapter 2, these data collected at specific places and times are 
aggre gated into broader spatial areas and into 2-month waves (Box 2.2). More-
over, for most stock assessment purposes, these data are further aggregated to 
annual estimates for a single region. For this application of the MRIP, the effects 
of lags in data entry, data processing, quality assurance and quality control pro-
cedures, and reporting inherent in this aggregation are relatively minor, because 
data used for 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 the ACT was or will be reached). This 
creates a tension in the fisheries management process in which a survey 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 
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estimate is reached to ensure that ACLs are not exceeded (Baum, 2016). Regional 
managers also expressed frustration over the timeliness of MRIP estimates for 
implementing catch limits—particularly 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) that accompany the indi-
vidual catch estimates (Carmichael and Duval, 2016; Crabtree, 2016).

In general, the committee found that communication challenges continue to 
exist regarding data users (Baum, 2016; Boreman, 2016; Crabtree, 2016). For ex-
ample, perceptions of poor communication in the Gulf have generated support for 
development of a Regional MRIP Communications Committee within the Gulf 
States Marine Fisheries Council (GSMFC) RecFIN structure, to be populated by 
a GSMFC staff member 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. Through oral presentations (Carmichael and Duval, 
2016; Crabtree, 2016; Martin et al., 2016; Mumford, 2016) and written submis-
sions, the committee heard that there remains scope for substantial improvements 
in communications about the MRIP generally, and its role in the overall setting 
of catch limits and in enforcing catch limits specifically.

Recreational Anglers 

The MRIP has indicated that it expects most of the effort to communicate with 
anglers will be conducted through its state and regional partners (Sharpe 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 heard by the committee 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 the MRIP do not conform to their individual experiences (e.g., Sharpe 
and Bard, 2016). Anglers also shared that they are catching a lot of fish but that 
the MRIP is reporting low catch rates, or vice versa. Many possible reasons for 
these impressions exist—some of which can be explained from a first-principles 
understanding of the survey. For example, a statistically valid sample of millions 
of anglers will likely still miss most of the anglers who are actually fishing, giving 
them the false impression that the survey is inadequate. In addition, an angler’s 
individual experiences might not match the collective experience of all anglers, 
leading to the perception that the MRIP data missed that individual angler’s 
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experience. Although these and other fundamental concerns over the design and 
implementation of the MRIP may be easily explained, they are real perceptions by 
recreational anglers that can only be addressed by proactive engagement of these 
key stakeholders on multiple fronts. The committee heard that communication 
shortcomings have exacerbated these concerns to the point where some stake-
holders question the value of the MRIP in ensuring sustainable management of 
the nation’s marine living resources (Carmichael and Duval, 2016; Martin et al., 
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 stakeholders with the reality of how 
the MRIP is deployed. However, the 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 the MRIP’s data products.

For-Hire Sector

The for-hire sector, which includes charter boats, headboats, 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 charging clients rather than 
selling fish themselves. Many in the for-hire sector hold strong views regarding 
fisheries management in general, and on the MRIP and its predecessor MRFSS 
in particular. For-hire captains tend to be better informed about fisheries and fish-
eries 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 liveli-
hoods. They tend to belong to associations, and they 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 moti-
vated to actively seek out communications from the MRIP. Although the issues of 
concern to them 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 differ from that targeting individual 
anglers. Currently, the MRIP has 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 because 
of both the direct benefits from an engaged for-hire sector and the indirect ben-
efits from the operators’ interactions with clients. Furthermore, the MRIP should 
provide the for-hire captains with a method to review their own data submittals to 
provide further quality assurance of these data. The committee recognizes that the 

3  See http://www.st.nmfs.noaa.gov/Assets/recreational/pdf/FINAL-2016-Marina-Charter-Boat-
Handout.pdf.
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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 of an important fishing sector about the quality and accuracy 
of their own data.

The for-hire sector expressed concerns to the committee about 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 for self-reporting, whether by individual anglers or charter captains, re-
lated to avidity, reporting bias, and representativeness of reporting that must be 
addressed. However, the obvious advantages, including timeliness, auditing, and 
gaining of longitudinal data on variation and characteristics of catch, could im-
prove the management process. Therefore, the committee encourages the 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 pressure can be mitigated 
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 the implantation of electronic self-
reporting options, individual anglers may also benefit from this material.

Other Recreational Fishing Businesses

Relevant businesses include marinas, bait and tackle and fly-fishing shops, 
boat-rental operations, fishing piers, general sporting-goods stores, local gro-
cery stores and restaurants, and others. The degree of interest in the MRIP and 
the potential for involvement as partners both vary depending on the degree to 
which businesses are directly involved in recreational fishing. Thus, marinas and 
tackle stores are likely to be more involved than grocery stores and restaurants. 
However, leveraging of the potential of these commercial operators will require 
directly tailored communication products. 

COMMUNICATION STRATEGIES

The MRIP communication strategies continue 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 and take the form of such media 
as newsletters, magazines, posters, pamphlets, and websites, to name a few. Be-
cause this mode of communication relies on people choosing to engage with the 
MRIP, it necessitates that communication materials be visually appealing, clearly 
written, and devoid of jargon. This is particularly important in the case of the 
MRIP, given the need to convey rather complex scientific and statistical informa-

http://www.nap.edu/24640


Review of the Marine Recreational Information Program

Copyright National Academy of Sciences. All rights reserved.

COMMUNICATION AND OUTREACH WITH STAKEHOLDERS 117

tion to a generally nonscientific constituency. The materials must be written and 
presented in a way that piques interest and increases 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 syn-
onymously throughout the MRIP Communications Plan. The committee does not 
attempt to distinguish between the concepts here, but instead discusses aspects of 
communication and outreach that appear to be critically important, whatever they 
are called. Interactive communications have the intent of reaching a broader audi-
ence using communication methods that are two-way and involve more give and 
take. Activities of this form include presentations at public events, workshops, 
and booths at recreational fishing shows, to name a few. In addition, interactive 
communications are often realized by including interactive features on a website. 
Thus, for example, the website could invite users to share their thoughts, offer 
opportunities to partner in data collection, offer opportunities to provide input 
about the communications plan and other aspects of the MRIP, and so on. The 
MRIP Communications 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 regarding 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 within the MRIP 
Communications Plan (NMFS, 2016b).

The MRIP Website

The MRIP website (http://www.st.nmfs.noaa.gov/recreational-fisheries/in-
dex, also reachable at http://www.countmyfish.noaa.gov) is well laid out, rea-
sonably easy to navigate, and extremely informative. It provides information on 
survey methods, fishery data collected through the MRIP, documentation, and 
other aspects of the program. The material is presented under major categories, 
each with its own drop-down menu. 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 the 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 
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audiences, but groups interested in the technical details of the survey (e.g., state 
partners, the FINs, ACCSP, as well as some individual anglers and angler groups) 
would likely benefit from ready access to this information. It also would be help-
ful 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 sup-
port continued evaluation and improvements to the system.

The MRIP Newscast

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

Engaging Data-Collection Partners and Data Users

A component of the 2016 MRIP Communications Plan (NMFS, 2016b) calls 
for engagement of data-collection partners and data users at Council and Com-
mission meetings to build understanding of the changes and improvements to the 
MRIP. As mainly data-collection partners and constituents who use the MRIP data 
to enforce ACLs and ACTs, these are appropriate audiences to engage. Details as 
to how this engagement will occur were largely lacking, and engagement of con-
stituents who use the data to generate reference points and ABCs was not described.

Print and Social Media Products

The 2016 Communications Plan proposes to continue to produce both tra-
ditional and social media products to explain forthcoming changes to the MRIP, 
but few details were provided.

STAFFING THE MRIP CET 

The 2016 Communications Plan identifies a two-tiered structure (NMFS, 
2016b; Sharpe and Bard, 2016) involving a national team and regional teams. 
The national team will consist of the MRIP communication staff (two full-time 
equivalents) and representatives from other National Oceanic and Atmospheric 
Administration offices and regional interstate commissions. Similarly, regional 
teams will consist of representatives from the states, councils and commissions, 
and other key regional partners. This structure appears a reasonable one to 
 develop and implement a communication plan that emphasizes regional connec-
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tions and differences (NMFS, 2016b). The extent to which the regional teams 
have been created is unclear. 

The committee recognizes the challenge with undertaking the broad portfolio 
of communications discussed in the 2016 Communications Plan with current 
staff. The MRIP has made excellent use of statistical consultants to respond to 
the previous NRC review of recreational fishery surveys. The MRIP has already 
begun to use a communications consulting firm. Further benefits may accrue if 
the MRIP works more closely 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, 
multidisciplinary, multistakeholder process. Communications about the MRIP 
must be undertaken in the context of the entire fisheries management process. The 
MRIP Communications Plan alone cannot be expected to explain to stakeholders 
all the complexities of fisheries management. The MRIP Communications Plan 
cannot and should not be expected to communicate to all audiences the compre-
hensive nature of fisheries management.

Recommendation: NMFS should develop and lead an integrated communica-
tions strategy involving state and federal partners to explain and seek support for 
the management of the nation’s fisheries within which the role of the MRIP is 
clearly defined. The MRIP Communications 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 communications plan.

Conclusion: The MRIP Communications Plan lacks a clear needs analysis and 
an implementation plan. The plan identifies broadly what the MRIP wishes to 
achieve, but there is little discussion of specific and practical matters that the 
MRIP and its predecessor, the MRFSS, from which the 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., news-
papers, angling magazines, local television, tackle shops), and how to ascertain 
what MRIP users and those affected by the 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. 

Recommendation: The MRIP should further develop its communications plan 
to include a specific needs analysis and develop a specific and detailed imple-
mentation 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.

http://www.nap.edu/24640


Review of the Marine Recreational Information Program

Copyright National Academy of Sciences. All rights reserved.

120 REVIEW OF THE MARINE RECREATIONAL INFORMATION PROGRAM

Conclusion: The MRIP Communications 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 regard-
ing statistical aspects of the survey expressed by the National Research Council 
(NRC, 2006), the 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 es-
tablished to support the MRIP communication and outreach activities. 

Recommendation: The MRIP’s success depends to a large degree on clear, ac-
curate, and timely communications, and on engaging all the various stakeholder 
groups, including anglers. Therefore, whether as permanent full-time equivalents 
or as consultants, the 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, that already 
have communications capacity and expertise and could identify opinion leaders 
and constituencies.

Conclusion: The MRIP has made significant improvements to its communica-
tions and outreach strategy since the National Research Council’s 2006 report. 
Perhaps the most significant improvements have been to its website and commu-
nications 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 chal-
lenges remain unaddressed.

Conclusion: There is a need for increased and regular coordination and com-
munication with regional fishery management councils and their scientific and 
statistical committees, and with the regional stock assessment programs. This 
increased communication would provide opportunities for identifying and ad-
dressing 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, main-
taining the organization of the technical documents is a challenge. NMFS should 
increase its efforts to ensure that documentation includes key pieces of informa-
tion. 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.
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Recommendation: The MRIP should take a more active role in communicat-
ing with anglers, whether through its partners or through its own efforts. The 
committee recognizes that the MRIP defers to the states and regions in commu-
nications with anglers. Furthermore, the committee recognizes that an approach 
coordinated with the states may be most successful in building trust and align-
ing the understanding of these stakeholders with the reality of how the MRIP is 
deployed. However, the MRIP should play a leading role in providing the vision 
and implementation strategies that partners can follow.

Recommendation: The MRIP should provide the for-hire captains with a method 
to review their own data submittals to provide further quality assurance of these 
data. The committee recognizes that the 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 of an important fishing 
sector about the quality and accuracy of their own data.
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Plans for Maintaining Continuity

INTRODUCTION

The Marine Recreation Information Program (MRIP) developed improved 
methodologies for the estimation of both fishing effort (the Fishing Effort Sur-
vey [FES]) and catch per unit effort (the Access Point Angler Intercept Survey 
[APAIS]) by recreational anglers. The resulting estimates of catches differed from 
those produced by Marine Recreational Fisheries Statistics Survey (MRFSS) 
and created the need to link and calibrate previous information collected under 
MRFSS with the new information from the MRIP, 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 assess-
ment and management of stocks utilized by recreational anglers.

THE NEED FOR CONTINUOUS DATA SERIES

The MRIP calibration workshops, presentations to the committee, and sub-
stantial public testimony have highlighted the need for continuity in the rec-
reational 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 
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estimates directly. Each approach has its merits, and while the internal assess-
ment 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 averages and their variance. The MRIP calibration 
workshops clearly identified that modifications of the survey methodology re-
quired 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 reassessed in light of the adjusted 
time series of catch estimates by time or area. 

TRANSITION FROM PHONE-BASED TO 
MAIL-BASED EFFORT SURVEY

The Coastal Household Telephone Survey (CHTS) was an extremely prob-
lematic element of the MRFSS due to a number of potential and realized biases 
in a methodology based on random-digit dialing of landlines. The 2006 National 
Research Council (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 U.S. 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 consider-
able effort in examining their validity.

Chapter 3 of this report examines the MRIP effort estimation methodology 
in detail and makes several 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 recommenda-
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tions are significant to the estimation of fishing effort, catch per angler, and the 
ultimate calculation of accurate values for total catch. Although 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, because 
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 
several improvements to the program that would reduce the potential for bias 
in both effort and catch estimation. Largely as a result of the NRC report, the 
 National Marine Fisheries Service initiated a complete redesign of both the effort 
and catch components of the MRFSS program. The two elements of the MRIP 
(APAIS and FES) were implemented with different degrees of rigor, largely 
dictated by the relatively higher expense of the intercept survey. The APAIS 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 rela-
tionship 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 meth-
odologies resulted in estimates of recreational catches that differ from the previ-
ous 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. 

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 addi-
tion, the allocation of resources for the production of catch statistics is itself de-
pendent 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 the 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 
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estimates based on the unweighted MRFSS estimation methods to catch estimates 
based on a new MRIP weighted method, demonstrate its use in hind-casting es-
timates prior to 2004, and 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 revisit 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 procedures to follow if 
survey methodology were to change in the future. 

Both workshops clearly recognized that calibration was critical in allow-
ing 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 several issues that affect the sampling error of the catch 
estimates, based on changes to the survey designs of both the 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 (Carmichael and Van Voorhees, 2014) outline the three suggested alterna-
tives for calibrating pre-2013 estimates to the post-2013 estimates. Importantly, 
the workshop also considered the opposite calibration, that is, calibrating the 
post-2013 estimates to the historical time series. The workshop concluded that 
the former process (calibrating historical to present) was the preferred calibra-
tion method because harvest control methodology requires coherence with catch 
estimation methodology.

The three alternative methods were examined thoroughly by the 2014 work-
shop. Their construction and merits are detailed in Appendix 1 of the workshop 
report, and are only summarized here (Carmichael and Van Voorhees, 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.

The scaling is based on post facto identification of peak periods prior to 
2013 and makes no use of data for nonpeak periods. 

2. Complex ratio estimator. Because the MRIP program produces estimates 
of effort distribution throughout the day, it provides an opportunity to 
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scale the effort distribution in 2013 to match the truncated effort estimate 
from the more limited sampling in prior years. This is achieved by adjust-
ing 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. Furthermore, esti-
mates of total effort for years prior to 2013 are obtained from the CHTS, 
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 mod-
eled relationship is then applied to target year data to derive a pseudo 
distribution of categories for that year, which matches the 2013 distribu-
tion. These pseudo proportions are used to produce adjusted estimates of 
catches for the target year. Several extensions to this method are 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 com-
mittee has strong concerns about the ability to validate such an approach, 
because the quantity being predicted, that is, 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 recog-
nize 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 
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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 com-
mittee 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.

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 assess-
ments, 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 calibra-
tion 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, although these influences will 
be less strong than in other assessment/management frameworks. 

In non-SCA stock assessment frameworks, and particularly in data-poor as-
sessments, 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 
than others, directly linked to the nature of how ACLs are determined. 

For data-poor assessments the estimation of common reference points for 
stock management, for example, unfished equilibrium biomass B0, biomass 
depletion level, and target harvest rate, are not well determined, or may be pre-
cluded, by time series of catches alone. The estimated B0 is a quantity of consid-
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erable 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 result-
ing 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 calibra-
tion 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 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 un-
derstanding of stock status. However, because 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 
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to multiple aspects of fishery stock assessment, catch management, and alloca-
tion 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: The 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 statisti-
cal catch-at-age (SCA)-based assessments, scientists should employ alternative 
catchability functions applied to the combined time series as a means to accom-
modate potential imprecision in the calibration of MRFSS data to MRIP data. 
For non-SCA frameworks, assessment scientists should exercise caution in the 
interpretation of trends in catch data. 
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Appendix B

Review of Recreational Fisheries Survey 
Methods (NRC, 2006) Summary

INTRODUCTION

Recreational fishing in the United States is an important social and eco-
nomic 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 addi-
tion, current assessments indicate that some marine recreational fisheries have 
exceeded their quotas, raising concern because fishing effort in marine recre-
ational 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 com-
mercial fisheries. However, as concerns about the effects of all types of fish-
ing 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, mis-
matched criteria, or other obstacles.

The MRFSS has two major components: an onsite component, in which 
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anglers are intercepted and interviewed on the water or at sites such as mari-
nas 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 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 recom-
mendations should be viewed with this in mind.

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 preformed. Charter boats (also occasionally called party 
boats) take smaller groups of anglers, usually four to eight, most often in preformed 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.
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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 rec-
reational 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 Acad-
emies established the Committee on the Review of Recreational Fishing Sur-
vey Methods, composed of experts in survey design and statistics, biological 
statistics, fishery management, and the economics and sociology of recreational 

BOX B.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 multiyear) consistent 
with temporal design of the survey? Is the geographic scale of manage-
ment (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 sur-
veys and/or possible implementation of alternative approaches, including 
setting priorities for revising monitoring methods that will yield the great-
est 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.
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fishing. The background and support for the conclusions and recommendations 
presented below are found in subsequent chapters.

CONCLUSIONS AND RECOMMENDATIONS

General Conclusions

•	 The committee agrees with conclusions of previous NRC committees 
that marine recreational fishing is a significant source of fishing mortal-
ity 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 techni-
cal 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 sur-
veys of the MRFSS conducted by state agencies (with various degrees of 
federal funding) suffer from the 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.
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General Recommendations

•	 The MRFSS (as well as many of its component or companion surveys 
conducted either indirectly or independently) should be completely rede-
signed 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.

•	 Onsite methods fail to intercept anglers who have private access to fish-
ing 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.
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•	 Offsite sampling methods that rely on telephone interviews are compli-
cated 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 cel-
lular 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 estima-
tion from its restriction to coastal counties only.

•	 The existing 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 infor-
mation 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 informa-
tion 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 increas-
ingly 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 
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registration of all saltwater 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, exemp-
tions 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 opera-
tions 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 particu-
lar, 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 resi-

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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dents (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 rec-
reational fishing surveys, especially in panel surveys, as a way for 
anglers to submit information.

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 esti-
mates 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 under-
representation in the MRFSS sampling has the potential to create bias.
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Human Dimensions Conclusions

•	 The MRFSS was not designed with human dimensions data (i.e., collec-
tion 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 differ-
ent 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.

If the number of marine fishing trips increases, it is likely that additional 
fishing access sites will be developed. In addition, social and environ-
mental 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 updat-
ing of lists and descriptions of fishing locations and access sites is needed.

Human Dimensions Recommendations

•	 An independent national trip and expenditure survey should be devel-
oped 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, facili-
ties, 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.
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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 man-
agement and 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 fluc-
tuations 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 sur-
vey is well designed and implemented and that it is being used intel-
ligently to address appropriate management issues, they are unlikely to 
participate.

•	 In particular, anglers need to have a basic understanding of the relation-
ship 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 rec-
reational fishing survey data are being applied and how those data are 
interpreted and used, they are more likely to feel confident that the ap-
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proaches 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 con-
straints 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 ap-
propriate expertise can be developed.

•	 Angler associations should be engaged as partners with survey manag-
ers through workshops, data collection, survey design, and participation 
in survey advisory groups. Many NRC and other reports stress the impor-
tance of using local and traditional knowledge, capacity building, and 
local communities in knowledge-gathering and dissemination activi-
ties. These recommendations apply, as well, to the recreational fishing 
community.
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Appendix D

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 deter-
mines that information from the State program is suitable for the Secre-
tary’s use or is used to assist in completing marine recreational fisheries 
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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 suR-
vey.— 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 qual-
ity and accuracy of information generated by 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 rec-
ommendations 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 appro-
priateness 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 esti-
mate 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, 2009.

“(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
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Puerto Rico
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North Carolina
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Gulf of Mexico
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Atlantic States
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Appendix F

2014 Calibration Workshops
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Appendix G

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
ADF&G  Alaska Department of Fish and Game
ALDS  Angler License Directory 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

ER  Electronic Reporting
ESC Executive Steering Committee

FCC  Federal Communications Commission
FCMA  (Magnuson-Stevens) Fishery Conservation and Management Act
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FES  Fishing Effort Survey
FHS For-Hire Survey
FIN  Fishery Information Network
FWS  (U.S.) Fish and Wildlife Service

GSMFC  Gulf States Marine Fishery Commission

HB  Head boat (party boat) mode
HMS  Highly Migratory Species

IPHC International Pacific Halibut Commission

LPBS  Large Pelagics Biological Survey
LPS  Large Pelagics Survey

MRFSS  Marine Recreational Fisheries Statistics Survey
MRIP  Marine Recreational Information Program
MSFCMA  Magnuson-Stevens Fishery Conservation and Management Act 

(sometimes FCMA)

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
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
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RARA  Report of Assessment and Research Activity
RDD random digit dialing
RecFIN  Recreational Fishery Information Network

SAFE  Stock Assessment and Fishery Evaluation
SH  Shore mode
SOW  statement of work
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  U.S. Fish and Wildlife Service (sometimes FWS)

WPacFIN  Western Pacific Fishery Information Network
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