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Harvest depends on encounter between target fish and the gear.

Opening (h), width (w) and contact (c)

Conceptual geometry

Gear Position and shape determine encounter opportunity.



One change can alter several distinct outcomes
Understanding each pathway requires different evidence – but they have common processes

01 Target catch, bycatch
and PSC

Encounter → capture → catch record

02 Seabed contact

Contact → habitat response + recovery

03 Unobserved encounters

Encounter → possible injury / mortality

CONTACT ≠ HABITAT EFFECT

ENCOUNTER ≠ UNOBSERVED MORTALITY

Gear position • opening • width • component contact



• 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.



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 
(Catalog)

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)

• 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)
• 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)
• …



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

Gear Plan + Cataloged Specifications + Fishing Scenarios 



Simulating geometry from real fishing scenarios.
Finite element model prediction allows controlled repeatable gear comparison.

GII INPUTS

Gear plan

Rigging

Tow 
conditions

SIMULATION
Model estimate

FLUME
Controlled measurements

FIELD
Haul-log matched validation



• 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



Flume Tank Testing

A flume is an engineered channel of flowing water used to study how water interacts with objects.

• 1.7-million-liter (450k gallon) recirculating tank 
• 8m × 4m test section 
• 22m long observation chamber 
• Flow speeds up to 1 m/s 
• Moving seabed simulation system 
• Underwater force measurement
• Controlled trawl-geometry experimentation 
• Real-time underwater gear observation

Controlled experimental gear trials



Flume Tank: Testing geometry and contact predictions
3 CP trawls, 4 rigging configurations, 5 door spreads, 10 speed settings, 153 tests



3
CP scale models 

for tank validation

Gear catalog
What is fished

FPPs
How it is fished

Simulations
How gear behaves

Haul logs
How it looked in 
practice

Tank / sensors
How we validate 
contact

We are moving from “what generic pelagic trawls might do” to “what documented gears do under documented fishing scenarios.”

291
Trawls cataloged

105
Fishing Practice Profiles

252
Haul logs collected

115
Fishing simulations



Thank you!


