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Catch monitoring, ecosystem data, and research
 PDT draft – to be presented June 10
 Ecosystem management is achievable with existing data sources 

and sampling (catch monitoring, bottom-trawl surveys, ecomon, 
remote sensing, etc.)

 Improving precision, reducing bias, and improving timeliness 
promotes better estimation and adaptive management
 But comes at a cost
 Potential for cost tradeoff – electronic monitoring and sensing

 Active participation by fishermen and other marine activity 
participants

 Diet information for marine mammals, birds, and turtles
 Factored into operating models and assessments
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Fishery-dependent data from required reports 
for Northeast Multispecies (O’Keefe et al., 2015)
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Fishery-independent data
 Bottom trawl, dredge, and acoustic surveys
 Cooperative surveys
 Protected species surveys
 Ecomon plankton and larval surveys
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Ecosystem data
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Research
 Consumption to parameterize predator-prey relationships in food-

web models
 Habitat role and function, effects on prey productivity
 Continued improvement in socio-economic indicators
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Draft white paper
 Initial draft developed by Dr. Gaichas and others for 

the EBFM PDT – Jan 2015
Used MAFMC Forage Fish White Paper as a guide –

revised focus on New England area
Some sections need updates and revisions, more New 

England focus and examples
Policy input needed
Useful as an appendix to the eFEP for a MSE

process?
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Example forage 
fish list
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Stock complexes and Fishery functional groups
 Definitions (see also https://s3.amazonaws.com/nefmc.org/Glossary.pdf) 
 Trophic guild - A group of species that feed on similar items or have 

similar dietary requirements and therefore have a similar ecological 
function within the structure of an ecosystem.

 Stock complex - A group of related species at a defined trophic level that 
have similar diets and life-history characteristics. Catch limits for stock 
complexes would be set, their total not to exceed the overall EPU catch 
limit. 

 Fishery functional group - A group of species that are typically caught 
together in a particular type of gear and feed on similar food items. In 
terms of EBFM, a functional group is the intersection of stock complexes 
(see definition below) with a fishery, i.e. they are caught together.
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 Examples
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Questions in White Paper draft
 What are the Council policies with respect to forage fish 

management (Page 2)
 Explicit: Herring, Squid, Menhaden, Mackerel
 Implicit: Regulated Mesh Areas and Exemptions
 Unmanaged or ecosystem component species
 River herring and shad
 Sand lance

 Risk policy
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NEFMC risk 
policy
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“(C) The benefits of protection afforded to marine 
ecosystems are those resulting from maintaining 
viable populations (including those of unexploited 
species), maintaining adequate forage for all 
components of the ecosystem, maintaining 
evolutionary and ecological processes (e.g., 
disturbance regimes, hydrological processes, 
nutrient cycles), maintaining the evolutionary 
potential of species and ecosystems, and 
accommodating human use.”



Questions in White Paper draft
 What are or will be the 

NEFMC definition of 
forage fish (Page 5)?
 MAFMC definition

14



 Data updates and NE 
centric revisions
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 Herring forage base
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 Revise table to focus on 
herring landings, instead 
of squid, mackerel, and 
butter fish?

 Other species?
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Table 5. Communities landing over 100,000 lbs and/or $100,000 of Squid-Mackerel-
Butterfish in 2012 
Community Pounds 

 
Community Value 

North Kingstown/Saunderstown, 
RI 

18,972,71
9 

 
Narragansett/Point Judith, RI $10,953,170 

Cape May, NJ 18,776,93
9 

 
North Kingstown/Saunderstown, 
RI 

$10,495,820 

Narragansett/Point Judith, RI 10,288,04
6 

 
Cape May, NJ $8,564,656 

Montauk, NY 3,903,965 
 

Montauk, NY $4,941,669 

Hampton Bays, NY 3,625,168 
 

Hampton Bays, NY $3,294,589 

New Bedford, MA 3,460,644 
 

New London, CT $2,089,494 

New London, CT 1,656,386 
 

New Bedford, MA $1,506,719 

Gloucester, MA 1,477,881 
 

Stonington, CT $1,417,898 

Stonington, CT 1,357,003 
 

Point Lookout, NY $535,135 

Hampton, VA 682,747 
 

Belford, NJ $514,341 

Point Lookout, NY 567,555 
 

Woods Hole, MA $455,104 

Woods Hole, MA 492,742 
 

Point Pleasant, NJ $268,772 

Belford, NJ 463,610 
 

Gloucester, MA $220,924 

Point Pleasant, NJ 361,013 
 

Hampton, VA $193,469 

Fall River, MA 346,158 
 

Newport, RI $190,148 

Newport, RI 219,726 
 

Sandwich, MA $144,237 

Sandwich, MA 133,950 
 

East Lyme, CT $136,992 

  
 

Falmouth, MA $111,086 

 



Section 6: Forage fish management background
 Page 17

 Section 7:Potential management measures for New 
England forage species
 Targeted and managed forage species
 Page 20
 Update needed for Herring Amendment 8

 Unfished and unmanaged forage species
 Page 22
 Anchovy, Atlantic silverside, sand lance, round herring
 Ecosystem component species, option 2 on page 23?
 Option 3 (prohibiting directed fishing with small mesh gear) is 

the status quo for Regulated Mesh Areas 18



 Page 19
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In the New England region the Atlantic herring and Atlantic 
menhaden are by definition typical forage species, and their 
fisheries are managed with designated ABCs and effort 
controls based on biomass and fishing mortality reference 
points commonly applied in single-species management. At 
present, Atlantic herring has good status relative to these 
reference points. Other forage species like the sand lance are 
not currently fished or managed, but do play a role in 
supporting production of managed fish and other predators 
in the ecosystem. In the next section, we describe potential 
alternative management measures for currently fished and 
unfished New England forage species. 



 Page 21 – More 
conservative 
management strategy for 
managed and targeted 
forage fish?
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 Page 20 - Approaches

Adopt a policy of less risk (P* 
less than 50% probability of 
becoming overfished or 
exceeding the target)
Adopt a P* penalty when 

biomass is below target
Maintain biomass above Bmsy by 

fishing at less than Fmsy

Scale natural mortality (M) to 
predator abundance
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 Page 21 – More 
conservative 
management 
strategy for 
managed and 
targeted forage 
fish?
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Regardless of the approach chosen the Council must be 
mindful of the difference between accounting for scientific 
uncertainty, natural stock size variability, and provision of 
ecosystem services to NEFMC (Georges Bank EPU; 
regardless of management authority?) managed species when 
setting ABCs for fished forage species versus adopting more 
conservative reference points (i.e., to maintain forage stocks 
at levels higher than the MSA standard of Bmsy). 
The Council should include a thorough evaluation of this 
issue and the social and economic tradeoffs between 
alternative levels of forage fish harvest and risks to predator 
production. In addition, the utility of MSE to determine the 
appropriate target biomass levels for forage stocks should be 
explored, and each species should be assessed individually to 
help ensure net benefits to society are maximized.



 Adopt and/or modify 
the MAFMC forage 
fish management 
process?
 Page 22
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Stock complex harvest control rules
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Stock complex



Stock complex harvest control rules
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Worked 
example
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Worked 
example
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