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Benthic Habitat Features



Essential Fish Habitat (EFH)

http://www.seafoodsource.com http://www.all-fish-seafood-recipes.com

Define: 
“those waters and substrate 

necessary to fish for 
spawning, breeding, feeding 

or growth to maturity” (16 
U.S.C. § 1802(10)) 

Protect: 
“minimize to the extent 

practicable adverse impacts 
caused by fishing” (16 U.S.C. 

§ 1853(a)(7))

Core EFH



Modeling Habitat Disturbance

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

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

specific habitat features × 9 gear types

The Fishing Effects (FE) model
- NPFMC 2015 EFH Review, Smeltz et al. (2019)
- Discrete time (monthly) 2003- 2016, CIA
- 5 substrate types × 27 substrate-specific habitat 

features × 67 gear “types”



FE Model Inputs – Fishing Events

https://www.afma.gov.au/monitoring-enforcement/satellite-monitoring-fishing-boats

http://gfetw.org/wp-content/uploads/2020/06/Gray-and-Lewis-PDF.pdf

VMS-Observer Enabled Catch-In-Areas (CIA) Database
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B-season

A-season

Transition

Fishing Effects Model



Fishing Effects model output – Dec 2020



Is habitat disturbance from fishing “more than minimal, and not 
temporary”?

For NPFMC managed stocks with an Essential Fish Habitat (EFH):

More than Minimal
-Does habitat reduction within each specie’s Core EFH (upper 50%) exceed 10%?

Not Temporary      
-Is the disturbance time trend negatively* correlated with life history parameters?

North Pacific Fisheries Management Council
EFH 5-Year Review

Is stock below 
MSST?

Yes: 
Elevate for 

possible 
mitigation

No: 
Is CEFH 

reduction >10%?

No: 
No Further Action

Yes:
Significant (p<0.1) 
correlation with life 

history 
parameters?

No: 
No Further Action

Yes:
Elevate for 

possible 
mitigation





Ecosystem Considerations

Time series of events by gear Time series of spatial pattern of 
bottom contact

EBS Corals - Fishing Effort 
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