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Long-term Effects Index (LEI)  
- NPFMC 2005 & 2010 EFH reviews, Fujioka (2006)
- Continuous time, 5x5 km resolution, End-point only
- 4 substrate types × 4 habitat features × 11 gear types

Swept Area Seabed Impacts (SASI)
- NEFMC EFH Reviews since 2010, Grabowski et al. (2014)
- Discrete time (annual), 10x10 km resolution, Trip Reports
- 2 energy regimes × 5 substrate types × 27 substrate-specific 

habitat features × 9 gear types

Fishing Effects Model (FEM)
- NPFMC EFH Review since 2015, Smeltz et al. (2019)
- Discrete time (monthly) 2003 - 2022, Fishing event level
- 6 substrate types x 27 substrate-specific habitat features × 73 

gear types
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• Concern without decision-support can lead to precaution without precision.

• Precise fishing impacts management requires a science-driven, transparent 
decision-support tool that informs tradeoffs.

• Fishery food systems are complex and dynamic - decision-support tool 
design should expect uncertainty and support component updates.



• Fishing Effects Model is a 
decision-support tool. It 
employs spatially-explicit 
Vessel Monitoring System 
(VMS), Observer data, gear 
dimensional and contact 
information and literature-
based habitat impact 
information to: 

• Quantify and visualize 
fishing activity.

• Estimate fishing footprint 
and bottom contact.

• Estimate cumulative 
impacts of fishing on 
Essential Fish Habitat.

Funding: NMFS ARO Hab Div., NPFMC, NEFMC, Atkinson Foundation (Cornell Univ.)
Science Publications: Grabowski et al., 2014, Smeltz et al., 2019, Sethi et al., 2026 
Student Research: NPRB, PSMFC, AK Education Tax Credit Program 
Management Peer Reviews: NEFMC SSC (4+), NPFMC SSC (4), more coming …  
Management Publications: NEFMC. 2011, 2020, Simpson et al., 2017, 
Zaleski et al., 2024, Bachman et al., 2025, Zaleski et al., 2026 and more….
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JIG = 3, POT = 4, HAL = 7, NPT = 24, PTR = 35

GOA & BSAI 2003 - 2021: 
• All Gears (N = 73)
• 8 Million Fishing Events
• % Unobserved = 12 – 18%
• Swept Area = 100 – 167k 

km2

• Contact = 44 - 86k km2

2013 – 2021
• ↓ % Unobserved Fishing

2019 - 2021:
• ↓ Swept Area
• ↓ Contact
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Is stock below 
MSST?

Yes: 
Elevate for further 

analysis

Is CEA 
disturbance 

>10%?

Yes:
Elevate for further 

analysis

Significant (p<0.1) 
correlation with life 
history parameters?

Yes: 
Elevate for further 

analysis

Stock Author 
Concern?

Yes: 
Elevate for further 

analysis

Effects 
Temporary or 

Minimal

NPFMC Adverse Effects Framework 
More than minimal AND not temporary

• FMP Species - Feeding, breeding and 
growth to maturity

Further Analysis: 
• Informed by adverse effects evidence (e.g., ↑FE : ↓Recruitment)
• EFH Team, Stock Authors, Plan Teams, Council 

(SSC 2016)
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FEM Component Updates Underway 

Fishing events Catch-In-Areas database rebuild/QA and 
updated for FE analyses.

Gear 
parameters

Nominal widths and bottom-contact 
parameters updated with GII outputs.

Habitat Sediment/habitat data updated for the 
Habitat Module.

Impact & 
Recovery

Literature-derived susceptibility and recovery 
tables updated with new scientific literature.

Structure is stable
The core FEM workflow remains a spatial, 
monthly decision-support model connecting 
fishing effort, gear contact, habitat 
disturbance, and recovery.

Input/ 
process Primary source Precautionary Treatment Literature / 

Council record

Gear size /
bottom 
contact

Expert / skipper input;
NMFS review; gear 
studies

Conservative gear width and 
contact estimates used;
low–high contact ranges 
retained.

Smeltz et al. 
2019
NPFMC 2025

Impact

Gear-impact 
literature;
habitat vulnerability 
review

Conservative (higher) 
estimates of impact.

Grabowski et al. 
2014
NPFMC 2017

Recovery Recovery literature;
Alaska coral studies

Conservative (slower) 
estimates of recovery.

Grabowski et al. 
2014
NPFMC 2017, 
2022

Adverse 
Effects  

Species and Area 
Stock Assessment 
Authors 

Hierarchical. 10% CEA, links 
to mechanisms, Author 
discretion.  

NPFMC 2016
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