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• 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.
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Funding: NMFS ARO Hab Div., NPFMC, NEFMC, Atkinson Foundation (Cornell Univ.)
Science Publications: Grabowski et al., 2014, Smeltz et al., 2019, Smeltz 2023 
Student Research: Alaska Education Tax Credit Program (APA, AKSC, APICDA)
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, and more….

2022 EFH Fishing Effects Discussion Paper

https://meetings.npfmc.org/CommentReview/DownloadFile?p=e2ce3106-4ade-4f5b-ac82-13b668a69a6b.pdf&fileName=D8%20EFH%20Fishing%20Effects%20Evaluation%20Discussion%20Paper.pdf


Improve Understanding of Pollock Gear 
and Fishery → Foundation for Innovation

• What gear is currently used in BSAI 
and GOA pollock fisheries?

• How is this gear implemented in 
pollock fishing?

• When, where and how much is this 
gear fished? 

• When, where and how much is this 
gear in contact with the bottom? 

Improve Fisheries Management 
Decision Support → Fishing Effects 
Model

• Gear Tables
• Fishing footprint
• Bottom contact
• Benthic habitat disturbance
• Non-habitat species interactions 

(e.g., crab).

Purpose

Participants

Partners

FE Model

Fishing Practice 
Profiles

Gear Database 
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Fishing Simulations

Fieldwork:
Bottom Contact

Fieldwork:
Geometry/ Forces

Study Framework 

Cooperative                            Research



Gear Catalog Structure: 

• Design – Including individual net 
plan. 

• Materials (e.g., footrope chain 
dimensions) 

• Configuration (e.g., doors, bridle 
length, and set back) 

• Modification (e.g., salmon 
excluders)

 

Each trawl is assigned a unique ID used to reference its components. 

• Catalog Structure Guidance  

• Information Quality Control



Fishing Practice Profile: Set of operator-
controlled parameters/ *targets that 
influence the vertical location, and 
geometry of the trawl. 

• Speed (k)
• Warp length (m, fa)
• Headline Scope (ratio)
• Wing weight (kg)
• Bridle length (m, fa)

• Setback (m, fa)
• Door roll (deg)
• *Headline depth (m, fa)
• *Vert. opening (m, fa)
• *Wing spread (m, fa)
• …

(Loren Holmes / ADN)



Gear Plan + Cataloged Specifications + Fishing Scenario 
→ Geometry, Horizontal / Vertical Forces, Seabed Contact 



Fishing Practice Effects

Rigging Effects

Simulations generate expected geometry and forces 
under realistic rigging and fishing practice iterations

Gear Plan + Cataloged Specifications + Fishing Scenario 
→ Geometry, Horizontal / Vertical Forces, Seabed Contact 



Gear Geometry and Vertical Location Matters

Pollock availability to the survey bottom trawl (3m height)
• High availability (80 -100%) in shelf waters (40 – 180m), 
• Higher availability for large than small pollock,
• Availability decreases and becomes more variable in 

deeper waters and under low-light conditions 

Width (w) → Footprint 
Footprint + Headline Height (h) → Contact (c) 

(Contact = % of footprint)

Headline Height 
→ Pollock CPUE
→ Size/ age comp
*   PSC encounters

Pelagic trawl shape & location 
controlled by fishing practices 

and can vary substantially

North Pacific Research Board Proj. #1507
Kotwicki et al., 2013. CJFAS, 70: 208–219.
Kotwicki et al., 2015. ICES J. Mar. Sci. 72: 1425-1439.

Pollock Vert. Distribution Pollock Survey Gear

• Scope (Wire: Depth)
• Speed
• Doors
• Wing Weights w, c

h



• Gear specifications and haul-level fishing 
practice data 

• Realized trawl geometry and forces (net 
mensuration sensors).

• Construct matching simulation

• Compare simulated and realized trawl 
geometry and forces





• Building a Foundation for Gear Innovation 
o 3 Fleets, 119 Vessels, 266 Trawls, 129 Door sets

• Improving Precision and Accuracy of the NPFMC’s 
Fishing Effects Decision Support Tool 

Fishing Footprint Bottom Contact

Fishing Effects Model
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Fishing Effects Model

Trends by (Management) Area



Thank You
Dr. S. Smeltz
F. Restrepo
Dr. S. Sethi
*J. Olson
M. Eagleton
Dr. S. Lewis
Dr. C. Rose
Dr. J. Pirtle
*A. Nimick
*S. Zagorski
*B. King
*K. Yahnke
NPFMC SSC
AKRO Habitat
NEFMC SSC
NEFMC Habitat PT
… and MANY more!
* Student
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