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Next-generation fisheries science needs
● Changing systems, but most monitoring & 

management is designed for stability

● Research & reports are often siloed

● Clear need for a synthetic process that can 
help achieve Ecosystem Based Fisheries 
Management
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* Typically supported by a federal stock assessment scientist





Using ecosystem & socioeconomic information for 
fisheries management
● Quantitative applications: "in the model"
● Qualitative applications: "outside the model"





Qualitative applications: "outside the model"
● Help Science and Statistical Committees set 

Acceptable Biological Catch, understand 
uncertainty and risk, develop rebuilding plans

● Help Fisheries Management Councils set Total 
Allowable Catch, create harvest control rules, 
develop rebuilding plans

● Inform scientific survey plans, help set research 
priorities and requests for proposals

https://www.globalchange.gov/indicators/marine-species-distribution 

Part of the Alaska risk table (Dorn and Zador 2020)

https://www.globalchange.gov/indicators/marine-species-distribution
https://spj.science.org/doi/pdf/10.1080/20964129.2020.1813634?adobe_mc=MCMID%3D14000405405683999525849378418609464876%7CMCORGID%3D242B6472541199F70A4C98A6%2540AdobeOrg%7CTS%3D1697414400


Quantitative applications: "in the model"
● Support selection of model platform; 

model assumptions around 
mechanistic linkages and life history 

● Inform model choices such as data 
condition, time blocking, setting fixed 
parameter values

● Include in model as a covariate (e.g., 
Woods Hole Assessment Model)

Plagányi 
2007

Gaichas et al. 2023

Without ecosystem covariate

With ecosystem covariate

https://books.google.com/books?hl=en&lr=&id=MJI3aZApEQkC&oi=fnd&pg=PR3&dq=Models+for+an+ecosystem+approach+to+fisheries+%C3%89.+Plag%C3%A1nyi&ots=HkdvKk8aMn&sig=RmsNwikdyOMkrVO8PMHdhOvl7aY#v=onepage&q=Models%20for%20an%20ecosystem%20approach%20to%20fisheries%20%C3%89.%20Plag%C3%A1nyi&f=false
https://books.google.com/books?hl=en&lr=&id=MJI3aZApEQkC&oi=fnd&pg=PR3&dq=Models+for+an+ecosystem+approach+to+fisheries+%C3%89.+Plag%C3%A1nyi&ots=HkdvKk8aMn&sig=RmsNwikdyOMkrVO8PMHdhOvl7aY#v=onepage&q=Models%20for%20an%20ecosystem%20approach%20to%20fisheries%20%C3%89.%20Plag%C3%A1nyi&f=false
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General ESP Process

Shotwell et al. 2023

https://doi.org/10.1080/08920753.2023.2291858


Research Track Stock Assessment schedule set 
by the Northeast Regional Coordinating 
Council (NRCC)

● Objectively review stocks
● Use regional priorities
● Identify ESP stocks



Working towards ESP implementation in Research 
Track Stock Assessments in the Northeast

Species Status Peer Review Date

Shortfin squid Ecosystem working paper 2022-02-02

American plaice Ecosystem working paper 2022-07-18

Bluefish ESP 2022-12-05

Atlantic cod ESP 2023-07-31

Black sea bass ESP 2023-12-05

Golden tilefish ESP 2024-03-11

Yellowtail flounder Ecosystem working paper 2024-11-01

Atlantic herring In progress 2025-03-11

Longfin squid Under consideration 2026-02-01



● Semi-systematic literature review using Web 
of Science

● Conceptual model of stock life history and 
major bottlenecks

● Conduct literature 
evaluation

● Create ecological 
synthesis

● Identify mechanistic 
linkages



● Some variation depending on stock

● Trend and status (±SD from mean) 

● Correlations and/or Generalized Additive 
Models to assess connections between 
environment and stock 

● Create indicator 
suite

● Monitor indicators 
frequently

● Conduct tests on 
trends



● Working paper in stock assessment 
report

● Goals: provide contextual advice, 
identify mechanistic linkages for data 
training, evaluate indicators for use in 
stock assessment model

● Developing standard report format at 
May 2024 workshop● Create standard 

templates
● Integrate with 

management
● Report status and 

trends



Northeast ESP example: Bluefish
● Developed indicator 

rating criteria 
("theoretical and 
operational suitability")

● Distribution and 
temperature analyses

● Socioeconomic data 
suggested a shift towards 
catch and release



Developing a national toolbox for analysis & 
communication
● Standardizing and automating methods

for all ESP steps (a work in progress)

● Indicator development
○ Common data streams: satellite data, scientific

surveys, commercial landings

● Figures, tables, and reporting
○ AKesp and NEesp2 R packages

● Analytical methods
○ Correlatory statistics
○ Causal statistics
○ Best practices for ecosystem-liked stock

assessments

● Working to expand utilities and
collaborate nationally

https://kshotwell.github.io/AKesp/
https://github.com/nefsc/read-edab-neesp2


● ESPs provide regions with a structured but adaptable approach to
support and track climate-informed fisheries management and EBFM.

● ESPs are an opportunity for cross-region and cross-disciplinary
collaboration that fosters creative research and iterative improvements.

● Data management and automation methods are in development to
help launch, streamline, and coordinate the ESP process at all six science
centers.

📧 abigail.tyrell@noaa.gov
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