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Terms of Reference
Initial actions for consideration included:
• Identify and prioritize known data gaps relative to NOAA Fisheries’ 

role in supporting management of marine recreational fisheries that 
could be addressed through mandatory or voluntary private 
recreational angler electronic reporting programs.

• Identify realistic and achievable goals for voluntary (also known as 
opt-in) and mandatory electronic reporting for private recreational 
anglers, as well as associated challenges and solutions, where 
identifiable.

• Provide recommendations on how the aforementioned goals could be 
best supported or achieved by NOAA Fisheries.
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To achieve this, the Task Force was asked to:

• Consider both catch and effort and non-catch and effort data, such as 
length, weight and distributional data, and citizen science applications 
when formulating its guidance.

• Provide guidance that covers the full suite of factors it believes are relevant 
and necessary to be addressed by the Agency when developing an 
implementation roadmap. 

• Angler participation, validation of reporting, sources of bias, data sharing and 
ownership considerations, common data/system standards, infrastructure and 
programmatic needs/impacts, angler reporting burden, considerations, and 
partnership roles (state, federal, commission).

• Consider existing references on opt-in and related electronic self-reporting 
survey methodologies including, but not limited to, the Marine 
Recreational Improvement Program (MRIP) angler electronic reporting 
project reports, and other Agency reports.
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Data Gaps in Recreational Fishery Data
• Released catch characterization: Size distribution; identification; location and depth; and release condition and method of 

released catch.
• Species Infrequently Encountered: Increased precision of estimated catch for species infrequently encountered in 

intercept surveys. For example:
• Those with imprecise estimates that generate high levels of uncertainty for stock assessors and managers such as 

reef fish and highly migratory species (e.g., tunas, sharks).
• The need for finer scale spatial and temporal catch estimates for fisheries with short seasons.

• Protected Resources:
• Interaction (frequency, location, species involved) of hooked or hooked and released protected resources (sea 

turtles, marine mammals, protected sharks) or other predators.
• The number of individual marine mammals and ESA-listed species caught as bycatch estimation including disposition 

at release (i.e., dead, alive, injured) to inform post-release mortality estimates.
• Trip-related angler behavior on and off of the water:

• On Water: Fishing time in each area fished; movement to other areas; angler or vessel identification; gear used and 
catch rate by species.

• Off Water: Travel distance to fishing locations; trip expenditure subjects and amounts.
• Private Access sites: Catch rates for trips made from private access sites, including catch rate by species and area fished, 

date, and mode of fishing.
• Important to Continue to Collect:

• General information (species, length).
• Specific gear used (hook size and shape, line type, etc.).
• Geographic distribution (range of species caught). 
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Role of the Angler as a Citizen Scientist
• The value of enlisting the public in observing nature for the purposes of 

advancing science, known as citizen science, is recognized and its use has been 
growing over recent decades (Irwin, 2002; Bonney, 2009; Sullivan et al., 2014). 

• As technology advances, a growing opportunity exists to engage recreational 
anglers, as citizen scientists to gather information about landed catch, species 
encountered, discards, targeting, gear use, and environmental conditions. 

• While barriers exist in terms of data quality (Downs et al., 2021; Brick et al., 
2022) and scientist perceptions, preferences, and requirements (Burgess et al. 
2017), opportunities remain especially if clear data standards are implemented, 
and how the data are to be used or integrated into science and management are 
well thought out in advance (National Academies of Sciences, 2000, 2013, 2017, 
2021; Liu et al., 2017; de Sherbinin et al., 2021; Stokes et al., 2021). 
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Report Overview
• EXECUTIVE SUMMARY
• 1. INTRODUCTION 
• 2. COMMON DATA STANDARDS AND DATA INTEGRATION 
• 3. ANGLER RECRUITMENT, RETENTION, AND INNOVATION 
• 4. MANDATORY AND VOLUNTARY REPORTING 
• 5. DATA VERIFICATION
• 6. PROBABILITY AND NONPROBABILITY SAMPLING
• 7. SOLVABILITY AND ABILITY TO SCALE
• 8. REFERENCES
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2. COMMON DATA STANDARDS AND DATA 
INTEGRATION 
2.1 Common Data Standards

2.1.1 Data Standards Example: Atlantic Coastal Cooperative Statistics Program 
• (ACCSP and FIN Programs)

2.1.2   One data gap example – Snapper grouper – Size and Depth of Discards
2.2 Data Integration
2.3 Future Considerations for Data Standards and Integration
2.4 Recommendations

• Minimum data standards for private recreational electronic data collection 
• Define, determine requirements, ensure quality, be adaptive, prioritize, 

recognize gaps, consider National Information Exchange Model – NIEM, 
collaborate and communicate

• Develop a data integration plan
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3. ANGLER RECRUITMENT, RETENTION, AND 
INNOVATION 
3.1 Introduction
3.2 Angler Motivations (What’s in it for me?)
3.4 Market Segmentation (Know Thy Angler)
3.5 User Experience 

• Design framework to create a process that works for anglers, agencies, and managers
3.6 The Value of Innovation

• Incentivizing application developers
• Recognizing insights provided by anglers and other stakeholders

3.7 Recommendations
• Standards, angler motivation, mandatory vs. voluntary reporting, adaptive and 

evolving process
• Need for experienced designers
• Facilitate participation
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4. MANDATORY AND VOLUNTARY REPORTING 

4.1 Introduction
4.2 Program Development
4.3 Self-reporting and Data Quality
4.4 Voluntary Program Structure
4.5 Mandatory Program Structure
4.6 Recommendations

• Identify whether data collection is voluntary or mandatory
• Use a stepwise approach
• Keep an eye on design and management of the process to promote data validity
• Market segmentation – identify the participant pool
• Technology and data needs advance quickly – be prepared!
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5. DATA VERIFICATION

5.1 Introduction
5.2 Technology-driven Data Collection and Verification

• Using GPS to verify a reported location
• Using photos to verify species identification
• Alerting app users when a required field is empty
• Flagging when data are out of bounds (e.g., fish length, species ID)

5.3  Comparison-driven Data Collection and Verification
• Mail-in and creel surveys, mark-recapture tagging

5.4 Recommendations
• Use technology to think outside the box
• Verification can rely on common sense and by comparing with reference datasets
• Clear protocols should be in place
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6. PROBABILITY AND NONPROBABILITY SAMPLING
PROBABILITY-BASED SAMPLING

• e.g. NMFS systematic bottom trawl surveys
• Statistically designed, controlled sampling to ensure a representative sample
• Traditional statistical analytical procedures

NONPROBABILITY-BASED SAMPLILNG
• Opportunity based – Trip tickets, Vessel Trip Reports, Cell phone data collection systems 
• Analysis requires either a census or assumptions about the nature of the data or the system 

from which it comes
• Data integration often with advanced statistical modeling

Recommendations
• Probability-based methods are the gold standard, but are often expensive and sample size 

must be of concern
• Nonprobability-based methods must have representativeness addressed, but with advancing 

technologies (both data collection and analytical approaches) innovative methods to deal 
with this are on the horizon. Still, challenges, both actual and perceived, exist.
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7. SOLVABILITY AND ABILITY TO SCALE
SOLVABILITY

• Set up data standards and integration plans.
• Engage anglers through recruitment, incentivizing retention, and encouraging continued dialogue.
• Clarify early on where on the voluntary-mandatory spectrum the program lies while recognizing that this position 

may change as the program evolves.
• Employ processes for data verification that range from electronic checks within data collection apps to post hoc data 

verification. 
• Recognize that, while probability-based surveys are typically the gold standard for design-based fishery independent 

data gathering, non-probability based data gathering can be informative, especially when approaching a census with 
regard to trip-specific metrics such as monitoring bycatch, discards, protected species interactions, and the location 
and timing of fishing activity.

SCALE
• Define how the resolution of the data gathered will change over space or over time.
• Recognize that managers will always want data at finer and finer scales. 
• When designing a data collection app or a database, and in fact when designing the entire scientific and managerial 

process, clear identification of where change is anticipated to occur is a must. No doubt there will be surprises, but 
good data management and use requires foresight.

COST
• Software can become expensive and complex quickly. To avoid going over budget, managers should seek to build a 

‘minimum viable product’, or MVP.
• The work does not end at building a successful product. It is important to budget for angler support (e.g., reporting 

or getting help with issues) and ongoing maintenance and security updates. 
• Software relies on many layers of programs and other softwares that will have regular updates and security patches. 

One needs to ensure that you have some technical support to similarly update your software.
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CONCLUSIONS!

• The electronic monitoring technology is advancing quickly and is 
being employed to gather data and provide insight globally.

• The opportunities for improving data collection, analysis and 
management of fisheries is enormous.

• Anglers must be engaged for the process to be successful.

• The data standards, data collection, management, and analytical 
systems must be developed in a stepwise manner and be allowed to 
adapt and evolve.
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