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About Seafood Watch® 
 
Monterey Bay Aquarium’s Seafood Watch® program evaluates the ecological sustainability of wild-

caught and farmed seafood commonly found in the United States marketplace.  Seafood Watch® defines 

sustainable seafood as originating from sources, whether wild-caught or farmed, which can maintain or 

increase production in the long-term without jeopardizing the structure or function of affected 

ecosystems.  Seafood Watch® makes its science-based recommendations available to the public in the 

form of regional pocket guides that can be downloaded from www.seafoodwatch.org.  The program’s 

goals are to raise awareness of important ocean conservation issues and empower seafood consumers 

and businesses to make choices for healthy oceans. 

 

Each sustainability recommendation on the regional pocket guides is supported by a Seafood Report.  

Each report synthesizes and analyzes the most current ecological, fisheries and ecosystem science on a 

species, then evaluates this information against the program’s conservation ethic to arrive at a 

recommendation of “Best Choices,” “Good Alternatives” or “Avoid.”  The detailed evaluation 

methodology is available upon request.  In producing the Seafood Reports, Seafood Watch® seeks out 

research published in academic, peer-reviewed journals whenever possible.  Other sources of 

information include government technical publications, fishery management plans and supporting 

documents, and other scientific reviews of ecological sustainability.  Seafood Watch® Research Analysts 

also communicate regularly with ecologists, fisheries and aquaculture scientists, and members of 

industry and conservation organizations when evaluating fisheries and aquaculture practices.  Capture 

fisheries and aquaculture practices are highly dynamic; as the scientific information on each species 

changes, Seafood Watch’s sustainability recommendations and the underlying Seafood Reports will be 

updated to reflect these changes. 

 

Parties interested in capture fisheries, aquaculture practices and the sustainability of ocean ecosystems 

are welcome to use Seafood Reports in any way they find useful.  For more information about Seafood 

Watch® and Seafood Reports, please contact the Seafood Watch® program at Monterey Bay Aquarium 

by calling 1-877-229-9990. 
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Guiding Principles 
 
Seafood Watch defines sustainable seafood as originating from sources, whether fished1 or farmed, that 
can maintain or increase production in the long-term without jeopardizing the structure or function of 
affected ecosystems.  
 
Based on this principle, Seafood Watch had developed four sustainability criteria for evaluating wild-
catch fisheries for consumers and businesses. These criteria are: 

 How does fishing affect the species under assessment? 

 How does the fishing affect other, target and non-target species? 

 How effective is the fishery’s management? 

 How does the fishing affect habitats and the stability of the ecosystem?  

 
Each criterion includes: 

 Factors to evaluate and score 

 Guidelines for integrating these factors to produce a numerical score and rating  
 
Once a rating has been assigned to each criterion, we develop an overall recommendation. Criteria 
ratings and the overall recommendation are color coded to correspond to the categories on the Seafood 
Watch pocket guide and the Safina Center’s online guide: 
 
Best Choice/Green: Are well managed and caught in ways that cause little harm to habitats or other 
wildlife. 
 
Good Alternative/Yellow: Buy, but be aware there are concerns with how they’re caught. 
 
Avoid/Red:  Take a pass on these for now. These items are overfished or caught in ways that harm other 
marine life or the environment. 

 

                                                           
1 “Fish” is used throughout this document to refer to finfish, shellfish and other invertebrates. 
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Summary 

This report covers the major sources (for the North American market) of wild-captured scup 

(Stenotomus chrysops) caught with otter trawls in the U.S. Mid-Atlantic (federal and state commercial 

catches are managed cooperatively).  

 

Scup is currently at high abundance. The scup stock has recovered since 2005, when it was declared 

overfished, and the current fishery is considered to be sustainable. Scup is often caught along with 

summer flounder and black sea bass, and is on the same management plan as these species. There 

generally is not much bycatch in the fishery, although there may be some bycatch of sensitive skate 

species. 

 

Because scup is migratory and moves between state and federal waters, the scup fishery is 

cooperatively managed by the Mid-Atlantic Fisheries Management Council (MAFMC) and the Atlantic 

States Marine Fisheries Commission (ASFMC). The scup fishery is regulated through output controls 

(catch and landings limits); the commercial fishery receives 78% of the allowable catch. The current 

management plan includes bag limits, size restrictions, gear restrictions, and permit requirements to 

prevent overfishing. Because of the apparent success of the scup rebuilding plan, management for scup 

is considered to be effective. 

 

Otter trawls, which account for at least 80% of the annual catch of scup, contact the seafloor and can 

disturb benthic communities and biogenic habitat, with unknown recovery times. Substantial portions of 

the New England fishing grounds and limited portions of the Mid-Atlantic fishing grounds are off-limits 

to bottom trawling for all or part of the year, and effective effort-control programs are in place. Overall 

ecosystem impacts of the fishery are still poorly understood. Within the stock assessment and 

management process, direct accounting for food web dynamics currently ranges from limited to 

nonexistent. But the MAFMC is currently working on an Ecosystem Approach to Fisheries Management 

guidance document, which will provide guidance for EBFM for the scup fishery in the future. 

Table of Conservation Concerns and Overall Recommendations 

Stock / Fishery Impacts on 
the Stock 

Impacts on 
other Spp. 

Management Habitat and 
Ecosystem 

Overall 
Recommendation 

Scup 
United States US Mid 
Atlantic - Trawl, Bottom 

Green (5.00) Red (1.90) Green (4.00) Yellow (2.60) Good Alternative 
(3.152) 

Scup 
United States US New 
England - Trawl, Bottom 

Green (5.00) Red (1.45) Green (4.00) Yellow (2.60) Good Alternative 
(2.946) 
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Scoring Guide 

 

Scores range from zero to five where zero indicates very poor performance and five indicates the fishing 

operations have no significant impact.  

 

Final Score = geometric mean of the four Scores (Criterion 1, Criterion 2, Criterion 3, Criterion 4).  

 

 Best Choice/Green = Final Score >3.2, and no Red Criteria, and no Critical scores 

 

 Good Alternative/Yellow = Final score >2.2-3.2, and neither Harvest Strategy (Factor 3.1) nor Bycatch 

Management Strategy (Factor 3.2) are Very High Concern1F2, and no more than one Red Criterion, and no 

Critical scores 

 

 Avoid/Red = Final Score <=2.2, or either Harvest Strategy (Factor 3.1) or Bycatch Management Strategy 

(Factor 3.2) is Very High Concern or two or more Red Criteria, or one or more Critical scores.   

                                                           
2 Because effective management is an essential component of sustainable fisheries, Seafood Watch issues an Avoid 
recommendation for any fishery scored as a Very High Concern for either factor under Management (Criterion 3). 
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Introduction 

Scope of the analysis and ensuing recommendation 

This report will cover the major sources (for the North American market) of wild-captured scup 

(Stenotomus chrysops) from the U.S. Mid-Atlantic and New England, caught with bottom trawls. 

Overview of the species and management bodies 

Scup is a schooling, demersal continental shelf species that migrates onshore in the summer and spends 

winter offshore along the outer continental shelf (Steimle et al. 1999). Scup are distributed from Nova 

Scotia in Canada to Florida in the United States. This assessment focuses on the population between 

Cape Cod to Cape Hatteras (Terceiro 2012).  

Scup is generally demersal, with pelagic eggs and larvae. Scup larvae are found in coastal and estuarine 

waters, where they feed on zooplankton. They settle to the seafloor when they are approximately 25 

mm (total length), but this process is poorly documented (Steimle et al. 1999). Adults often school over 

sandy habitat or structured habitats such as reefs and mussel beds, where they feed primarily on 

benthic invertebrates. 

Scup is a temperate species; north of Cape Hatteras, the population remains in water above 6°C, and 

post-larval scup migrate according to their thermal limits as bottom temperatures decline in the winter. 

About 50% of age-2 scup are sexually mature (15.5–17 cm; (Morse 1978)) (Steimle et al. 1999). 

Scup reaches a maximum age of 14 years (fork length of 40 cm; male). The population structure of scup 

is not well known; tag/recapture studies have suggested two potential subpopulations of scup (one in 

Southern New England and one extending south from New Jersey waters), and morphological 

differences between northern (north of Cape Hatteras, NC) and southern (south of Cape Hatteras) 

populations support this hypothesis (Love & Chase 2009). But tag return data from NEFSC surveys are 

inconclusive about stock structure, and distributional data from NEFSC bottom trawl surveys support the 

concept of a single stock extending from Cape Hatteras to New England (Mayo 1982) (NEFSC 2015b). 

Therefore, the current assumption is that scup compose a single population unit. 

The movement, habitats, and food preferences of scup are similar to those of summer flounder 

(Paralichthys dentatus) and black sea bass (Centropristis striata), two species with which it is often 

caught. Currently, all three species are frequently caught together on the same trips, especially in the 

winter on the continental shelf (pers. comm., Terceiro 2015). For this reason, these three species are 

jointly managed. 

 

Scup is distributed along the East Coast of the U.S., from North Carolina to Cape Cod and as far east as 

Eastport, Maine. This report focuses on scup in the mid-Atlantic. Commercial landings of scup in the 

Middle Atlantic Bight peaked in the 1950s and early 1960s at over 20,000 metric tons (MT). Landings 

sharply declined to about 5,000 MT by the late 1960s. Landings increased during the 1980s (Steimle et 

al. 1999), but declined thereafter. Since 1996, quotas for landings have been set by the Mid-Atlantic 
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Fishery Management Council. Scup was declared overfished in 2005 and was under a rebuilding plan 

until 2009. After scup was declared rebuilt, commercial quotas increased, which has allowed landings to 

rise. In 2014, about 7,228 MT (about 15.93 million pounds) of scup were landed by commercial fishers in 

the Mid-Atlantic (NEFSC 2015b) (Figure 1). Because scup is migratory and moves between state and 

federal waters, the scup fishery is cooperatively managed by the Mid-Atlantic Fisheries Management 

Council (MAFMC) and the Atlantic States Marine Fisheries Commission (ASFMC). The current 

management plan includes bag limits, size restrictions, gear restrictions, and permit requirements to 

prevent overfishing. 

 

 

Figure 1: Commercial and recreational landings of scup since 1963. DWF stands for the distance water fleet. Data 

are from NEFSC (2015b). 

 

The scup population is monitored with biannual bottom trawl surveys carried out by the NEFSC, and by 

several state surveys. NEFSC bottom trawl survey data indicate that the number of age 3+ scup has 

increased since the late 1990s. This is likely the result of management measures such as minimum fish 

size regulations and Gear Restricted Areas, which have decreased the mortality of juvenile scup and 

allowed juvenile scup to reach older ages (NEFSC 2015b). 
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Common gear 

The majority of scup are caught using otter trawls (89.5% of landings in 2014; NEFSC 2015b), but they 

can also be caught in floating traps, hand lines, paired trawls, pound nets, and pots. In the recreational 

fishery, they are caught with rod and reel. In 2014, 3.8% of scup landings were from hand lines, and 

2.4% were caught with pots and traps. Less than 1% of scup landings in 2014 were made using other 

types of gear (Table A2; (NEFSC 2015b)) (Figure 2). The recommendations included in this report are 

only for scup caught using trawl gear. 

 

 
Figure 2: Commercial landings by gear type since 1979. Data are from the most recent stock assessment update 

(SAW 60; {NEFSC 2015b}). 
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Production Statistics 

In 2014, when the last stock assessment update was carried out, landings of the commercial scup fishery 

were 7,228 MT (about 77% of the commercial quota and 68% of the total catch; Figure 3). Scup also 

support a recreational fishery: estimated 2014 landings in the recreational fishery were 2,025 MT, or 

about 64% of the recreational harvest limit and 19% of the total catch. Total commercial and 

recreational landings in 2014 were 10,537 MT, and total commercial and recreational discards were 

1,367 MT (NEFSC 2015b). In the northeastern U.S., scup is managed by the Atlantic States Marine 

Fisheries Commission (ASMFC) and the Mid-Atlantic Fisheries Management Council MAFMC). Scup is 

jointly managed under the summer flounder, scup, and black seabass Fishery Management Plan (FMP). 

The majority of scup landings occur off the coast of Rhode Island; more than one-third of the total 

weight of scup landed in 2014 was brought to Point Judith, Rhode Island.  

 

 

 

 
Figure 3: Fully recruited fishing mortality (F) and spawning stock biomass (SSB) since 1994, relative to 2015 SAW 60 
reference points. Figure is from the 60th Northeast Regional SAW. 
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Importance to the U.S./North American market 

Scup is native to the Western Atlantic, and the majority of the scup found in U.S. markets are landed in 

Rhode Island, Massachusetts, New Jersey, or New York. Commercial landings of scup in 2014 were 

valued at $9.54 million (NMFS dealer data; unpublished). 

Common and market names 

Scup is used fresh, smoked, and frozen, or pan-fried. It is sometimes sold as porgy, maiden, ironsides, or 

fair maid. Scup is also sold generically as “sea bream”—a group that includes other fish. 

Primary product forms 

Scup may be marketed as fresh or frozen fillets, or whole. 
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Assessment 

This section assesses the sustainability of the fishery(s) relative to the Seafood Watch Criteria for 

Fisheries, available at http://www.seafoodwatch.org. 

Criterion 1: Stock for which you want a recommendation 

This criterion evaluates the impact of fishing mortality on the species, given its current abundance. The 

inherent vulnerability to fishing rating influences how abundance is scored, when abundance is unknown. 

The final Criterion 1 score is determined by taking the geometric mean of the abundance and fishing 

mortality scores. The Criterion 1 rating is determined as follows:  

• Score >3.2=Green or Low Concern 

• Score >2.2 and <=3.2=Yellow or Moderate Concern 

• Score <=2.2=Red or High Concern 

Rating is Critical if Factor 1.3 (Fishing Mortality) is Critical. 

Criterion 1 Summary 

SCUP 

Region / Method Inherent 
Vulnerability 

Stock Status Fishing 
Mortality 

Subscore 

United States US Mid Atlantic 
Trawl, Bottom 

2.00:Medium 5.00:Very Low 
Concern 

5.00:Very Low 
Concern 

Green (5.000) 

United States US New England 
Trawl, Bottom 

2.00:Medium 5.00:Very Low 
Concern 

5.00:Very Low 
Concern 

Green (5.000) 

 

Criterion 1 Assessment 

SCUP 

Factor 1.1 - Inherent Vulnerability 

Scoring Guidelines 

• Low—The FishBase vulnerability score for species is 0-35, OR species exhibits life history 

characteristics that make it resilient to fishing, (e.g., early maturing ( 

• Medium—The FishBase vulnerability score for species is 36-55, OR species exhibits life history 

characteristics that make it neither particularly vulnerable nor resilient to fishing, (e.g., moderate 

age at sexual maturity (5-15 years), moderate maximum age (10-25 years), moderate maximum size, 

and middle of food chain).  
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• High—The FishBase vulnerability score for species is 56-100, OR species exhibits life history 

characteristics that make is particularly vulnerable to fishing, (e.g., long-lived (>25 years), late 

maturing (>15 years), low reproduction rate, large body size, and top-predator). 

Note: The FishBase vulnerability scores is an index of the inherent vulnerability of marine fishes to 

fishing based on life history parameters: maximum length, age at first maturity, longevity, growth 

rate, natural mortality rate, fecundity, spatial behaviors (e.g., schooling, aggregating for breeding, or 

consistently returning to the same sites for feeding or reproduction) and geographic range.   

 

United States US Mid Atlantic, Trawl, Bottom 

United States US New England, Trawl, Bottom 

Medium 

Scup (Stenotomus chrysops) has a low age at maturity (<5 years), high reproductive potential, and a high 

Von Bertalanffy growth coefficient (k ≈ 0.2). Scup has a FishBase vulnerability score of 38 out of 100 

(Froese and Pauly 2015) so it is ranked as “medium” vulnerability. 

 

Rationale: 

Scup grows to a maximum size of about 41 cm and lives to at least 14 years. There have recently been 

observations of large fish (45 cm) up to age 12 (NEFSC 2015b). About 50% of age-2 scup are sexually 

mature (about 17 cm total length; (Morse 1978)) and nearly all scup of age 3 and older are mature. 

Recent data from the NEFSC spring trawling data showed similar lengths at maturity; L50 was estimated 

at 15.6 cm (95% CI from 13.5 to 18.0 cm) for males and 16.3 cm (95% CI from 14.0 to 18.6 cm) for 

females (NEFSC 2015b). Empirical estimations of natural mortality based on maximum age range 

between 0.1 and 0.6 (NEFSC 2015b). Female scup release about 7,000 eggs every time they spawn, and 

eggs are fertilized externally (Steimle et al. 1999). Their pelagic larvae are consumed by several 

planktivorous fish species, and seabirds prey on age-0 individuals. Adults are demersal and feed mainly 

on benthic invertebrates.  

 

Factor 1.2 - Stock Status 

Scoring Guidelines 

• 5 (Very Low Concern)—Strong evidence exists that the population is above target abundance level 

(e.g., biomass at maximum sustainable yield, BMSY) or near virgin biomass. 

• 4 (Low Concern)—Population may be below target abundance level, but it is considered not 

overfished  

• 3 (Moderate Concern) —Abundance level is unknown and the species has a low or medium inherent 

vulnerability to fishing.  

• 2 (High Concern)—Population is overfished, depleted, or a species of concern, OR abundance is 

unknown and the species has a high inherent vulnerability to fishing.  
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• 1 (Very High Concern)—Population is listed as threatened or endangered. 

 

United States US Mid Atlantic, Trawl, Bottom 

United States US New England, Trawl, Bottom 

Very Low Concern 

Scup in the Western Atlantic is not overfished; the SSB of scup was estimated to be 182,915 MT in 2014 

(90% probability that SSB was between 153,000 and 222,000 MT), which is 210% of SSBMSY (SSB40% = 

87,302 MT; SSB/SSBMSY = 2.10), and four times the level at which it would be considered overfished 

(NEFSC 2015b). 

 

Rationale: 

The MAFMC and the ASMFC established the first management measures for scup in 1997. These 

included landings limits, minimum fish size regulations, and gear restrictions. Scup was designated as 

overfished in 2005 and was under a rebuilding plan until 2009, when the stock was declared rebuilt. SSB 

has increased greatly since the late 1990s, likely as a result of fishing regulations that reduced fishing 

mortality and allowed for increased recruitment. SSB was estimated to be 182,915 MT in 2014, which is 

about 210% of SSB at MSY, and over 400% of the SSB at which scup would be considered overfished 

(NEFSC 2015b) (Figure 3). As of the most recent assessment (NEFSC 2015b), scup was not considered 

overfished or overfishing according to the new biological reference points recommended by the 60th 

Stock Assessment Workshop. Fishers have also reported high catches in recent years, as well as larger 

catches of older individuals (SCeMFS 2015).  

 

To estimate biomass reference points (MSY and SSBMSY), the current stock assessment method uses 

indices of stock abundance from several surveys: NEFSC winter, spring, and fall; Massachusetts Division 

of Marine Fisheries spring and fall; Rhode Island DFW spring and fall; University of Rhode Island 

Graduate School of Oceanography (URIGSO); Connecticut DEEP spring and fall; New York DEC; New 

Jersey DFW; and Virginia Institute of Marine Science (VIMS) Chesapeake Bay (ChesMMAP). These 

surveys are all used for determining abundance, as are the VIMS juvenile fish trawl surveys. These 

surveys were used in 2008 stock assessment model calibration and updates through 2012. In the most 

recent benchmark assessment, the NEFSC spring, MADMF spring, RIDFW spring and fall, and VIMS 

ChesMMAP surveys were removed. The stock assessment samples recruitment from the cumulative 

distribution function of recruitment from 1984–2007 (the period from which data of fishery catches at 

age are available).  
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Factor 1.3 - Fishing Mortality 

Scoring Guidelines 

• 5 (Very Low Concern)—Highly likely that fishing mortality is below a sustainable level (e.g., below 

fishing mortality at maximum sustainable yield, FMSY), OR fishery does not target species and its 

contribution to the mortality of species is negligible (≤ 5% of a sustainable level of fishing mortality). 

• 3.67 (Low Concern)—Probable (>50%) chance that fishing mortality is at or below a sustainable level, 

but some uncertainty exists, OR fishery does not target species and does not adversely affect species, 

but its contribution to mortality is not  negligible, OR fishing mortality is unknown, but the 

population is healthy and the species has a low susceptibility to the fishery (low chance of being 

caught). 

• 2.33 (Moderate Concern)—Fishing mortality is fluctuating around sustainable levels, OR fishing 

mortality is unknown and species has a moderate-high susceptibility to the fishery and, if species is 

depleted, reasonable management is in place. 

• 1 (High Concern)—Overfishing is occurring, but management is in place to curtail overfishing, OR 

fishing mortality is unknown, species is depleted, and no management is in place.  

• 0 (Critical)—Overfishing is known to be occurring and no reasonable management is in place to 

curtail overfishing.   

 

United States US Mid Atlantic, Trawl, Bottom 

United States US New England, Trawl, Bottom 

Very Low Concern 

Fishing mortality was estimated to be 0.127 in 2014, which is below the fishery mortality reference 

point (FMSY = F40% = 0.220). Scup was declared rebuilt in 2009, and is currently not overfished 

(SSB/SSBMSY = 2.095) or in an overfishing state (F/FMSY = 0.577) (NEFSC 2015b). Commercial landings 

between 1981 and 2014 averaged 4,000 MT/year, and recreational landings between 1981 and 2014 

were approximately 2,300 MT/year. In 2014, commercial landings were 7,228 MT (77% of the 

commercial quota), and recreational landings were 2,025 MT (64% of the recreational harvest 

limit). Because fishing mortality is less than FMSY, and because the recreational fishery catches have 

remained within the fishing limit, fishing mortality is rated “very low” concern. 

 

Rationale: 

The Mid-Atlantic Fishery Management Council (MAFMC) and the Atlantic States Marine Fisheries 

Commission (ASMFC) amended the fishery management plan (FMP) to include a recovery plan for scup, 

which would reduce exploitation rates to F = 0.72 in 1997–1999, to F = 0.45 during 2000–2001, and to 

21% (F = 0.26) during 2002–2007 (NEFSC 2015b). These goals were intended to be met through the 

implementation of a TAC that included a commercial quota and recreational harvest limit, a minimum 

mesh size for the commercial fishery, closed seasons, and closed areas/escape vents for fish traps. 

 

Fishing mortality for the fully selected age class (3 years old) varied between F = 0.5 and F = 2 during the 
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1960s and 1970s, peaked at F = 1.5 in the 1990s, and has since decreased to F = 0.15 since 2000 and F = 

0.127 in 2014. 

 

NMFS Fisheries Observer data show that scup discards were relatively high in the 1990s, usually 

approaching or exceeding commercial landings of scup. An analysis of NMFS observer data in 2000 

showed that half the scup discarded during scup-targeted tows were scup below the legal size limit 

(Powell et al. 2000). Scup Gear Restricted Areas (GRAs), regulating the use of small mesh nets at certain 

times of the year, were implemented in 2000 (Figure 5). Since 2001, scup discards have averaged about 

33% of the total commercial catch (NEFSC 2015b). In 2014, live discards from the commercial fishery 

were estimated at 1,140 MT (CV = 14%), which is about 11% of the total commercial catch. There is 

some evidence that lowering the legal size for scup would result in fewer discards for the scup fishery 

while still allowing some proportion of the population to reach maturity before being fished (Bochenek 

et al. 2005). 
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Criterion 2: Impacts on Other Species 

All main retained and bycatch species in the fishery are evaluated in the same way as the species under 

assessment were evaluated in Criterion 1. Seafood Watch® defines bycatch as all fisheries-related 

mortality or injury to species other than the retained catch. Examples include discards, endangered or 

threatened species catch, and ghost fishing.  To determine the final Criterion 2 score, the score for the 

lowest scoring retained/bycatch species is multiplied by the discard rate score (ranges from 0-1), which 

evaluates the amount of non-retained catch (discards) and bait use relative to the retained catch.  The 

Criterion 2 rating is determined as follows: 

• Score >3.2=Green or Low Concern 

• Score >2.2 and <=3.2=Yellow or Moderate Concern 

• Score <=2.2=Red or High Concern 

Rating is Critical if Factor 2.3 (Fishing Mortality) is Critical. 

Criterion 2 Summary 

Only the lowest-scoring main species is/are listed in the table and text in this Criterion 2 section; a full 

list and assessment of the main species can be found in Appendix B. 

Scup: United States US Mid Atlantic, Trawl, Bottom 
 

Subscore:: 2.000  Discard Rate: 0.95  C2 Rate: 1.900 

Species Inherent 
Vulnerability 

Stock Status Fishing Mortality Subscore 

SUMMER FLOUNDER Medium 4.00: Low Concern 1.00: High Concern 2.000 

BARNDOOR SKATE High 4.00: Low Concern 2.33: Moderate 
Concern 

3.053 

WINTER SKATE High 4.00: Low Concern 2.33: Moderate 
Concern 

3.053 

STRIPED SEAROBIN Medium 3.00: Moderate 
Concern 

3.67: Low Concern 3.318 

LITTLE SKATE Medium 5.00: Very Low 
Concern 

2.33: Moderate 
Concern 

3.413 

BLACK SEA BASS Low 4.00: Low Concern 5.00: Very Low 
Concern 

4.472 

SCUP Medium 5.00: Very Low 
Concern 

5.00: Very Low 
Concern 

5.000 

SPINY DOGFISH High 5.00: Very Low 
Concern 

5.00: Very Low 
Concern 

5.000 
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Scup: United States US New England, Trawl, Bottom 
 

Subscore:: 1.526  Discard Rate: 0.95  C2 Rate: 1.450 

Species Inherent 
Vulnerability 

Stock Status Fishing Mortality Subscore 

SKATE (UNSPECIFIED) High 1.00: Very High 
Concern 

2.33: Moderate 
Concern 

1.526 

SUMMER FLOUNDER Medium 4.00: Low Concern 1.00: High Concern 2.000 

WINTER SKATE High 4.00: Low Concern 2.33: Moderate 
Concern 

3.053 

SPOTTED HAKE Medium 3.00: Moderate 
Concern 

3.67: Low Concern 3.318 

LITTLE SKATE Medium 5.00: Very Low 
Concern 

2.33: Moderate 
Concern 

3.413 

LONGFIN SQUID: GEORGES BANK / 
CAPE HATTERAS 

Low 4.00: Low Concern 3.67: Low Concern 3.831 

RED HAKE Medium 4.00: Low Concern 3.67: Low Concern 3.831 

BLACK SEA BASS Low 4.00: Low Concern 5.00: Very Low 
Concern 

4.472 

WHITE HAKE High 4.00: Low Concern 5.00: Very Low 
Concern 

4.472 

BUTTERFISH Low 5.00: Very Low 
Concern 

5.00: Very Low 
Concern 

5.000 

SCUP Medium 5.00: Very Low 
Concern 

5.00: Very Low 
Concern 

5.000 

 

The data sources used to determine the main species for Criteria 2 were catch data for trips targeting 

scup and trips that kept >1,000 lbs of scup between 2001 and 2014 (NMFS Observer Data, accessed 

December 2015) (Figure 6). These data are only from trips that had NOAA observers on board; they are 

not extrapolated to all trips. The species that are included either compose >5% of the total catches, or 

compose >1% of the catches but were considered a stock of concern, endangered, threatened, IUCN 

Near Threatened, U.S. MMPA strategic species, and/or subject to overfishing. These species were 

determined from trips that targeted scup and trips that kept >1,000 lbs of scup. 

 

Total catches (discards and species that were kept) were slightly different for New England and the Mid-

Atlantic: in New England in 2014, total catches comprised scup (40%), little skate (10%), Atlantic longfin 

squid (9%), butterfish (7%), summer flounder (4%), spiny dogfish (3%), winter skate (3%), northern sea 

robin (2%), black sea bass (2.6%), silver hake (“whiting,” 2%), unknown skates (1%), spotted hake (1%), 

and red/white hake (mixed; 1%). In the Mid-Atlantic, total catches comprised scup (56%), spiny dogfish 

(16%), little skate (6%), black sea bass (4%), summer flounder (2%), sea robin (2%), and winter skate 

(1%). The species composition of otter trawls targeting scup is available in Appendix A (Figures A2 & 

A3).  
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The worst scoring species in the Mid-Atlantic otter trawl were summer flounder (2.000) and winter skate 

(2.236). For New England otter trawls, the worst scoring species were unidentified skates (1.000), red 

hake (2.000), and summer flounder (2.000). Summer flounder is currently overfishing both in New 

England and the Mid-Atlantic, and there is evidence that substantial illegal and unreported fishing is 

occurring. Managers have lowered the total allowable catch to try to address this. Winter skate is 

targeted in the northwest Atlantic for human consumption. Although it is not overfished, its life history 

makes it particularly vulnerable to population declines under exploitation. Winter skate has a very high 

inherent vulnerability to fishing because of its slow growth, later age at maturity, and low fecundity. 

Winter skate is overfishing as of the most recent biomass status report, although these survey indices 

can be unreliable and change from one year to the next. 

In surveys in New England, skates are not differentiated by species in the observer data. Often, this is 

because skates are sorted and quantified by weight but are not individually identified. Because skates 

are not identified to species level, Seafood Watch has scored them based on the lowest scoring species 

in the northeast skate complex. Skates have a high inherent vulnerability and are often caught as 

bycatch in groundfish fisheries in the northwest Atlantic. The most vulnerable species within the skate 

complex, barndoor and thorny skates, are both considered overfished and/or overfishing. Red hake is 

overfishing in New England as of the 2014 stock assessment update. Landings in 2014 met or exceeded 

the annual catch limit (ACL) and the acceptable biological catch (ABC). Red hake is caught frequently but 

has a low market value, so it is often discarded. 

There are some species not included in this report that might be of concern. Atlantic cod and halibut are 

two species caught in the same gear as scup (otter trawls in New England and the Mid-Atlantic). The 

fisheries for scup and Atlantic cod are distinct, and the scup fishery accounts for <1% of the total Atlantic 

cod biomass fished in New England and the Mid-Atlantic, but Atlantic cod is currently overfished and 

overfishing. Atlantic cod is unlikely to rebuild in the near future, so it has a high fishing mortality and an 

uncertain rebuilding trajectory. Halibut, also caught in large-mesh otter trawls, is a species of concern 

according to NMFS. Since only a small amount of the annual catch of Atlantic halibut is caught by the 

scup fishery, it is not included as a Criterion 2 species in this report. 

A great deal of bycatch in the scup fishery is scup itself. On scup-targeted trips in 2014, 12% of the total 

discards by weight were scup in New England, and 15% of the discards were scup in the Mid-Atlantic. 

These are likely to be fish that are under the minimum size limit.  
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Criterion 2 Assessment 

SUMMER FLOUNDER 

Factor 2.1 - Inherent Vulnerability 

Scoring Guidelines (same as Factor 1.1 above) 

United States US New England, Trawl, Bottom 

Medium 

Summer flounder (Paralichthys dentatus) has a FishBase vulnerability score of 47 out of 100 (Froese and 

Pauly 2015). It has a young age at maturity (2 years) and high fecundity (females are estimated to 

produce 460,000 to 4,000,000 eggs each, with higher fecundity for larger individuals), and it is mostly 

piscivorous. Because of its medium vulnerability score and piscivorous diet, summer flounder is scored 

as having “medium” inherent vulnerability. 

 

Rationale: 

Male summer flounder reach a maximum size of 61 cm in length and can live to 7 years. Females can 

reach 94 cm (3 ft) in length and can live to 12 years. The average size for this fish typically ranges from 

40 to 56 cm (Collette & Klein-MacPhee 2002). Summer flounder reach maturity at around 2 years of 

age, and at a length of 25–30 cm for males and 30–37 cm for females (Packer et al. 1999). They begin to 

spawn as they move offshore during the fall and winter months, and continue to do so throughout the 

winter (Collette & Klein-MacPhee 2002). It is has been estimated that females can produce between 

460,000 and over 4,000,000 eggs, with egg production increasing with size (Collette & Klein-MacPhee 

2002). Summer flounder is considered an opportunistic feeder and a high-level predator in the food 

chain (Froese and Pauly 2015). It is mainly piscivorous but also consumes a variety of marine worms, 

shrimp, clams, and crabs (Packer et al. 1999). 

 

Factor 2.2 - Stock Status 

Scoring Guidelines (same as Factor 1.2 above) 

United States US New England, Trawl, Bottom 

Low Concern 

A 2015 update estimated the spawning stock biomass of summer flounder to be 40,300 metric tons 

(MT) (90% confidence interval = 35,486 to 49,918 MT), which is 65% of the target abundance level 

(62,400 MT). Although abundance is below the target abundance level, it is above the limit abundance 

level (½ SSBMSY proxy = ½ SSB35% = 31,200 MT), so the population is not considered overfished (Terceiro 

2015). Because it is still above the limit abundance level, it is considered “low” concern. 
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Rationale: 

The abundance of adult summer flounder declined to historical lows in the late 1980s and early 1990s 

but then greatly increased, reaching peak levels of 50,357 MT in 2003 and 47,499 MT in 2010 (NEFSC 

2013). But since 2010, abundance has declined. Recruitment was below average from 2010–2013, but 

was close to the average level in 2014 (41 million fish) (Terceiro 2015). Because the abundance of 

summer flounder is below the target level, but not overfished, it is scored as “low” concern. 

 

Factor 2.3 - Fishing Mortality 

Scoring Guidelines (same as Factor 1.3 above) 

United States US New England, Trawl, Bottom 

High Concern 

The 2015 update assessment of summer flounder indicates that fishing mortality is above the fishing 

mortality at maximum sustainable yield (FMSY), which means that overfishing is occurring. Fishing 

mortality was estimated to be 0.36 in 2014 (90% confidence interval = 0.27 to 0.44), 16% above the 

FMSY proxy (FMSY proxy = F35% = 0.31) (Terceiro 2015). Because overfishing is occurring, we have ranked 

summer flounder as “high” concern. 

 

Rationale: 

Summer flounder made up 2.7% of the total catches on scup-directed trips in New England in 2014. The 

previous 2013 assessment of summer flounder indicated that overfishing on summer flounder was not 

occurring, but there has been a tendency in recent years to underestimate fishing mortality and 

overestimate abundance (NEFSC 2013) (Terceiro 2015). In 2014, commercial landings of summer 

flounder were 4,900 MT and recreational landings were 3,400 MT (MAFMC 2015a). An additional 800 

MT of summer flounder were discarded at sea in the commercial fishery and 900 MT were discarded in 

the recreational fishery (Terceiro 2015). Although catches have equaled or been only slightly above the 

specified catch limits in recent years, there is evidence of substantial illegal and unreported fishing of 

summer flounder, which is likely contributing to the overfishing of this species (ASMFC 2015). To 

address the overfishing of summer flounder, managers reduced the total allowable catch by 29% for the 

2016 fishing season (MAFMC 2015b). 

 

Factor 2.4 - Discard Rate 

United States US New England, Trawl, Bottom 

20-40% 

The estimated ratio of discards to landings in the commercial fishery in the Mid-Atlantic in 2010 was 

39.3% (50% in small mesh otter trawls and 28.7% in large mesh otter trawls). These estimates are based 
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on all the otter trawl fisheries combined, not just the scup fishery (National Bycatch Report Update 

2010). The mortality among commercial discards is assumed to be 100%. 

 

SKATE (UNSPECIFIED) 

Factor 2.1 - Inherent Vulnerability 

Scoring Guidelines (same as Factor 1.1 above) 

United States US New England, Trawl, Bottom 

High 

Because the composition of skate species caught in the New England scup fishery is not always 

recorded, this report addresses skates as a complex. Here, the inherent vulnerability score for this group 

is that of the lowest-scoring species, although there is variation in vulnerability, stock status, and fishing 

mortality within this group. 

 

Skates in general have a large size, mature late, and are oviparous, producing a small number of eggs 

that mature in egg cases. The most vulnerable species in the complex is barndoor skate, which is listed 

as Endangered on the IUCN Red List. Barndoor skate is considered highly vulnerable because it has 

a slow growth rate, low fecundity, large body size (max. length 153 cm; max weight 20 kg), and matures 

late in life (exact age at maturity has not been determined, but its age at maturity is assumed to be 

similar to its closest relative in the North Atlantic, the common skate, which matures at ≈11 years 

(Casey & Myers 1998)). Because the inherent vulnerability of barndoor skate is considered “high,” we 

have given this score to unspecified skates as a whole. 

 

Rationale: 

Skates are not always identified to the species level in observer data. “Unidentified skates” were 

recorded on ≈1% of scup-targeted trips that included observers in 2014, but the composition of skates 

that were caught is unknown, so this report addresses them as a single population unit. The northeast 

skate complex comprises seven species: winter skate (Leucoraja ocellata), barndoor skate (Dipturis 

laevis), thorny skate (Amblyraja radiata), smooth skate (Malacoraja senta), little skate (Leucoraja 

erinacea), clearnose skate (Raja eglanteria), and rosette skate (Leucoraja garmani).  

 

The inherent vulnerabilities of these species are as follows: 

 

Winter skate: High vulnerability (56 of 100). Winter skate is listed as Endangered on the IUCN Red List.  

Barndoor skate: High to very high vulnerability (69 of 100). Barndoor skate is listed as Endangered by 

the IUCN Red List.  

Thorny skate: High vulnerability (59 of 100). Thorny skate is listed as Vulnerable by IUCN and Critically 

Endangered within U.S. waters. Thorny skate is oviparous, laying 10–45 eggs per year, and grows 
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slowly. Its length at maturity is 87.5 cm.  

Smooth skate: High vulnerability (57 of 100). Smooth skate is listed as Endangered by the IUCN Red List. 

Smooth skate is small (females mature at 41–54 cm total length (TL) and between 8 and 9.5 years, and 

males mature at 49–57 cm TL and between 8 and 10 years (Kulka et al. 2006)). Diet studies have 

suggested that smooth skate is highly selective in its diet. 

Little skate: High vulnerability (57 of 100). Little skate is listed as Near Threatened on the IUCN Red List. 

It has a maximum size of 60 cm total length (TL) (Johnson 1979). Males and females mature at 35–50 

cm. Females produce 28–33 eggs per year after a gestation period of 9–12 months (Johnson 1979). 

Clearnose skate: High vulnerability (57 of 100). Females are reported to mature at 4 to 6 years, and 

males at 2 to 4 years (Fitz and Diaber 1963). Clearnose skate lives for more than 5 years and reaches a 

maximum size of 84 cm TL (Fitz and Diaber 1963). 

Rosette skate: Moderate to high vulnerability (54 of 100). Size at maturity for rosette skate (male and 

female combined) is 33.5–43.9 cm TL north of Cape Hatteras and 25.0–31.4 cm TL south of Cape 

Hatteras (McEachran 1977). The maximum observed size is 57 cm TL (Packer et al. 2003). The size at 

maturity and maximum size increase with latitude. 

 

Factor 2.2 - Stock Status 

Scoring Guidelines (same as Factor 1.2 above) 

United States US New England, Trawl, Bottom 

Very High Concern 

The biomass of large size skates (> 100 cm TL max. length: barndoor skate, winter skate and thorny 

skate) has steadily declined since the mid-1980s (Kulka et al. 2009). In this report, skates as a group are 

precautionarily evaluated based on the skate species with the lowest status. The skate species with the 

lowest B/BMSY is thorny skate (B/BMSY = 0.03). The 3-year average (2009–2011) survey biomass (0.24 

kg/tow) for thorny skate was the lowest since the start of the survey time series, at only 6% of the BMSY 

target (4.13 kg/tow (NEFMC 2012)). Since thorny skate is currently overfished and is considered 

Critically Endangered in U.S. waters by the IUCN Red List (globally the species is listed as Vulnerable), it 

is ranked “very high” concern and the group as a whole is ranked “very high” concern. 

 

Rationale: 

According to the most recent biological survey data for the northeast skate in 2012, B/BMSY or B/BMSY 

proxy for each of the northeast skate species are as follows: 

Winter skate: 0.88 (not overfished) 

Barndoor skate: 0.77 (not overfished) 

Thorny skate: 0.03 (overfished) 

Smooth skate: 0.81 (not overfished) 

Little skate: 1.14 (not overfished) 
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Clearnose skate: 1.53 (not overfished) 

Rosette skate: 0.87 (not overfished) 

 

Factor 2.3 - Fishing Mortality 

Scoring Guidelines (same as Factor 1.3 above) 

United States US New England, Trawl, Bottom 

Moderate Concern 

F/FMSY is undefined for all the species in the northeast skate complex; rather, fishing mortality is based 

on a 3-year moving average of survey biomass indices (see the detailed rationale section below). There 

are only two species that are targeted: winter skate, which is harvested for its wings for human 

consumption, and little skate, which is harvested as bait for lobster fisheries. But they are frequently 

caught as bycatch in other fisheries. Fishing mortality is sometimes approximated from changes in 

survey biomass. Because the amount of mortality that is due to fishing is unknown but may be high for 

more sensitive species in the complex, such as thorny skates or barndoor skates (both of which are 

considered as not experiencing overfishing based on a 3-year average rather than FMSY), the complex as 

a whole is classified as “moderate” concern. 

 

Rationale: 

The fishing mortality reference points for skates are based on changes in survey biomass indices. If the 

3-year moving average of the survey biomass index for a skate species declines by more than the 

average coefficient of variation (CV) of the survey time series, then fishing mortality is assumed to be 

greater than FMSY and overfishing is occurring for that skate species (Sosebee 2015). 

 

Factor 2.4 - Discard Rate 

United States US New England, Trawl, Bottom 

20-40% 

The estimated ratio of discards to landings in the commercial fishery in the Mid-Atlantic in 2010 was 

39.3% (50% in small mesh otter trawls and 28.7% in large mesh otter trawls). These estimates are based 

on all the otter trawl fisheries combined, not just the scup fishery (National Bycatch Report Update 

2010). The mortality among commercial discards is assumed to be 100%. 
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Criterion 3: Management effectiveness 

Management is separated into management of retained species (harvest strategy) and management of 

non-retained species (bycatch strategy).  

The final score for this criterion is the geometric mean of the two scores. The Criterion 3 rating is 

determined as follows: 

• Score >3.2=Green or Low Concern 

• Score >2.2 and <=3.2=Yellow or Moderate Concern 

• Score <=2.2 or either the Harvest Strategy (Factor 3.1) or Bycatch Management Strategy (Factor 3.2) 

is Very High Concern = Red or High Concern 

Rating is Critical if either or both of Harvest Strategy (Factor 3.1) and Bycatch Management Strategy 

(Factor 3.2) ratings are Critical. 

Criterion 3 Summary 

Region / Method Management of 
Retained Species 

Management of 
Non-Retained 
Species 

Overall 
Recommendation 

United States US Mid Atlantic 
Trawl, Bottom 

4.000 4.000 Green(4.000) 

United States US New England 
Trawl, Bottom 

4.000 4.000 Green(4.000) 

 

Factor 3.1: Harvest Strategy 

Scoring Guidelines 

Seven subfactors are evaluated: Management Strategy, Recovery of Species of Concern, Scientific 

Research/Monitoring, Following of Scientific Advice, Enforcement of Regulations, Management Track 

Record, and Inclusion of Stakeholders. Each is rated as ‘ineffective,’ ‘moderately effective,’ or ‘highly 

effective.’ 

• 5 (Very Low Concern)—Rated as ‘highly effective’ for all seven subfactors considered. 

• 4 (Low Concern)—Management Strategy and Recovery of Species of Concern rated ‘highly effective’ 

and all other subfactors rated at least ‘moderately effective.’  

• 3 (Moderate Concern)—All subfactors rated at least ‘moderately effective.’  

• 2 (High Concern)—At minimum, meets standards for ‘moderately effective’ for Management 

Strategy and Recovery of Species of Concern, but at least one other subfactor rated ‘ineffective.’  

• 1 (Very High Concern)—Management exists, but Management Strategy and/or Recovery of Species 

of Concern rated ‘ineffective.’ 
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• 0 (Critical)—No management exists when there is a clear need for management (i.e., fishery catches 

threatened, endangered, or high concern species), OR there is a high level of Illegal, unregulated, and 

unreported fishing occurring. 

 

Factor 3.1 Summary 

Factor 3.1: Management of fishing impacts on retained species 

Region / Method Strategy Recovery Research Advice Enforce Track Inclusion 

United States US Mid Atlantic 
Trawl, Bottom 

Highly 
Effective 

Highly 
Effective 

Moderately 
Effective 

Highly 
Effective 

Highly 
Effective 

Highly 
Effective 

Highly 
Effective 

United States US New England 
Trawl, Bottom 

Highly 
Effective 

Highly 
Effective 

Moderately 
Effective 

Highly 
Effective 

Highly 
Effective 

Highly 
Effective 

Highly 
Effective 

 

Subfactor 3.1.1 – Management Strategy and Implementation 

Considerations: What type of management measures are in place? Are there appropriate management 

goals, and is there evidence that management goals are being met? To achieve a highly effective rating, 

there must be appropriate management goals, and evidence that the measures in place have been 

successful at maintaining/rebuilding species. 

United States US Mid Atlantic, Trawl, Bottom 

United States US New England, Trawl, Bottom 

Highly Effective 

Scup is managed under the Summer Flounder, Scup, and Black Sea Bass Fishery Management Plan 

(SFSCBSB FMP). Because scup is migratory and moves between state and federal waters, the scup 

fishery is cooperatively managed by the Atlantic States Marine Fisheries Commission (ASFMC) and the 

Mid-Atlantic Fisheries Management Council (MAFMC). The SFSCBSB FMP includes gear restrictions, bag 

and size limits, and permit requirements in order to prevent overfishing and limit the bycatch of 

immature scup. Under a recent rebuilding plan, scup has recovered, and bycatch in the fishery is limited, 

so the management strategy is considered “highly effective.”  

 

Rationale: 

Because scup is migratory and moves between state waters (0–3 miles offshore) and federal waters (3–

200 miles offshore), the scup fishery is managed cooperatively by the Atlantic States Marine Fisheries 

Commission (ASFMC) and the Mid-Atlantic Fisheries Management Council (MAFMC), which jointly 

develop complementary fishery regulations for state and federal waters, respectively. The National 

Marine Fisheries Service (NMFS) implements and enforces these regulations. The original summer 

flounder FMP was implemented in 1988 when summer flounder stock biomass was at its lowest point 

since the 1960s. Scup was added to the FMP with Amendment 8 in 1996, and black sea bass was 

incorporated into the overall FMP in 1996 through Amendment 9.  
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The SFSCBSB FMP also includes bag and minimum size limits, gear restrictions, and permit requirements 

to prevent overfishing and bycatch of immature scup. Both federal and state permits are available. 

Recreational bag and size limits are determined by each state for state waters, and there is a coastwide 

recreational bag limit and size restriction for federal waters. The commercial quota is divided into three 

quota periods (Winter I, January through March; Summer, May through October; and Winter II, 

November and December), based on historical catches. The Summer Period quota is further allocated 

among states based on historical catch patterns. Landings in excess of the quota for the commercial 

fishery are substracted from the quota for the following fishing period, and quota is added to the 

following period if the quota is not met (CFR 2015).  

In 1997, Amendment 8 to the SFSCBSB FMP established a recovery plan that included a reduction in 

exploitation rates from 1997–2007 and a quota that included commercial and recreational harvest 

limits. This amendment also included fish size limits for commercial and recreational fisheries, and gear 

restrictions for commercial harvest (net mesh, trap vent). Recreational fisheries were also given new 

size limits, possession limits and closed seasons (Terceiro 2012). Three commercially targeted species 

are covered by the SFSCBSB FMP. Management has proved effective in rebuilding or maintaining all 

stocks at high productivity. Since implementation of the original summer flounder FMP in 1988, SSB 

increased from about 7,000 MT in 1989 to over 40,000 MT by 2002 and was estimated at 40,323 MT in 

2014; therefore, the stock was considered to have been rebuilt (NEFSC 2015c). Scup SSBMSY was 

estimated at 92,044 MT in 2010; whereas, since implementation of the SFSCBSB FMP, SSB increased 

from below 5,000 MT in mid-1990s to greater than 100,000 MT since 2004, and it was estimated at 

182,915 MT in 2014 (NEFSC 2015b). The long-term impact of management on this stock has been 

neutral overall. 

 

Subfactor 3.1.2 – Recovery of Species of Concern 

Considerations: When needed, are recovery strategies/management measures in place to rebuild 

overfished/threatened/ endangered species or to limit fishery’s impact on these species and what is their 

likelihood of success? To achieve a rating of Highly Effective, rebuilding strategies that have a high 

likelihood of success in an appropriate timeframe must be in place when needed, as well as measures to 

minimize mortality for any overfished/threatened/endangered species. 

United States US Mid Atlantic, Trawl, Bottom 

United States US New England, Trawl, Bottom 

Highly Effective 

Because scup was declared overfished in 2005, it was under a rebuilding plan until 2009. Scup has since 

been declared rebuilt (NEFSC 2015b). Scup has experienced a rapid recovery relative to historic levels, 

and is unlikely to become overfished in the short term (2016–2018), given the responsiveness of 

management. For this reason, management for the scup stock is considered “highly” effective. 
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Rationale: 

The Magnuson-Stevens Fishery Conservation and Management Act prohibits overfishing and mandates 

the development and implementation of rebuilding plans for overfished stocks. Rebuilding plans are 

required to be as short as possible, generally not exceeding 10 years, and to take into account the status 

and biology of the stock, the needs of fishing communities, the place of the stock within the marine 

ecosystem, other environmental factors, and international agreements in which the United States 

participates (MSA § 304(e)(4)) (Magnuson-Stevens Fishery Conservation and Management Act 1976).  

 

Amendment 8 to the Summer Flounder, Scup, and Black Sea Bass FMP established a recovery plan for 

scup, under which exploitation rates were to decrease from 47% (F = 0.72) in 1997–1999 to 33% (F = 

0.45) in 2000–2001, and 21% (F = 0.26) during 2002–2007. These goals were to be met by setting Total 

Allowable Catch (TAC), which included commercial and recreational quotas and gear restrictions. 

Amendment 12 (1998) established a biomass threshold (a proxy for 1/2 BMSY) for scup based on a 3-year 

moving average of the index for SSB in 1977–1979, when the stock was cosidered to be near 1/2 BMSY. 

Amendment 12 defined overfishing to be when fishing mortality exceeded the threshold fishing 

mortality, Fmax = 0.26. 

 

Broad Gear Restricted Areas (GRAs) were implemented in November 2000, in order to reduce discards 

of scup in the small mesh fisheries for Loligo squid and silver hake, and the size and boundaries of the 

GRAs have been modified in 2000 and 2005 (NEFSC 2015b). Amendment 14 to the FMP defined biomass 

targets, implemented a stock rebuilding plan for scup, and included a framework for adjusting the GRAs. 

Observer data indicate that GRAs have been effective in reducing percentage discards of scup (NEFSC 

2015b). 

 

Amendment 15 to the Summer Flounder, Scup, and Black Sea Bass FMP established Annual Catch Limits 

(ACLs) and Accountability Measures (AMs) for scup in order to comply with the Magnuson-Stevens Act. 

Amendment 16 (2013) revised the AMs for each species, and Amendment 19 further modified AMs for 

recreational fisheries.  
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Subfactor 3.1.3 – Scientific Research and Monitoring 

Considerations: How much and what types of data are collected to evaluate the health of the population 

and the fishery’s impact on the species? To achieve a Highly Effective rating, population assessments 

must be conducted regularly and they must be robust enough to reliably determine the population 

status.  

United States US Mid Atlantic, Trawl, Bottom 

United States US New England, Trawl, Bottom 

Moderately Effective 

Peer-reviewed stock assessments for scup based on abundance and fishing mortality were published in 

1995, 1997, 1999, 2002–2008, and 2012, and a benchmark stock assessment was published in 2015 

(NEFSC 2015b). Assessments incorporate both fishery-dependent data and fishery-independent data 

from research surveys. Fisheries observers are required under all Northeast Region FMPs. The 

Northeast Fishery Observer Program, managed by NOAA’s Northeast Fisheries Science Center, places 

observers onboard fishing vessels to record landings and discards in the commercial fishery. Observers 

also record biological sampling information (tags, lengths, and sometimes age and sex) for all 

commercial species caught, including bycatch of marine mammals, sea turtles, and seabirds (NMFS 

2011b). Among the fisheries primarily responsible for scup landings, observer coverage in 2011 was 

3.5% in the Mid-Atlantic large-mesh otter trawl and 8.0% in the New England large-mesh otter trawl 

(Wigley et al. 2011). Coverage for 2014 is unknown. Because recent stock assessments have 

recommended better observer coverage in order to make better estimates of discards and efforts, the 

scup fishery is rated “moderately effective” for this criterion.  

 

Rationale: 

As of 2012, commercial quota and bag/size limits in the Summer Flounder, Scup, and Black Sea Bass 

FMP are based on a peer-reviewed assessment of the fishery in 2008 by the Northeast Data Poor Stocks 

(DPS) Peer Review Panel. The review panel accepted an Age Structured Assessment Program (ASAP) 

statistical catch at age (SCAA) model as the basis for determining biological reference points and stock 

status, using fishery and survey data through 2007. Amendment 12 to the FMP (1998) used NEFSC 

spring bottom trawl survey indices during 1977–1979 (a time when the stock was thought to be at 

approximately ½ BMSY) to set one-half BMSY—this threshold was used until recently as the biomass 

threshold in assessments. 

 

As of the most recent scup assessment, the biomass reference points are calculated using the same 

non-parametric yield and SSB-per-recruit projection approach adopted for summer flounder and the 

New England groundfish stocks (NEFSC 2015b). Estimates of yield and SSB-per-recruit are based on the 

most recent 5 years for mean weights and fishery partial recruitment. With relatively low fishing 

mortality and improved recruitment, the spawning stock biomass of scup increased to 119,300 MT in 

2007. Following the 2008 DPS stock assessment, NMFS declared in 2009 that scup was rebuilt. 
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The authority of NMFS to place observers onboard fishing vessels comes from the Magnuson-Stevens 

Act, the Marine Mammal Protection Act, and the Endangered Species Act (NMFS 2011b). Observer 

coverage is identical for retained and discarded/bycatch species, because observers monitor both 

retained catch and discards. Among the fisheries primarily responsible for scup landings, observer 

coverage in 2011 was 3.5% in the Mid-Atlantic large-mesh otter trawl. Sampling intensity has increased 

nearly ten-fold since 1995, and has exceeded the informal threshold criterion of 200 MT per 100 lengths 

since 1995. Overall, improved sampling intensity and increased funding for the observer program have 

improved discard sampling in the directed scup fisheries.  

 

Subfactor 3.1.4 – Management Record of Following Scientific Advice 

Considerations: How often (always, sometimes, rarely) do managers of the fishery follow scientific 

recommendations/advice (e.g. do they set catch limits at recommended levels)? A Highly Effective rating 

is given if managers nearly always follow scientific advice.  

United States US Mid Atlantic, Trawl, Bottom 

United States US New England, Trawl, Bottom 

Highly Effective 

There is no recent track record of management exceeding advised commercial quotas in the scup 

fishery, and management follows the recommendations of the MAFMC Scientific and Statistical 

Committee (SSC). The 2015 benchmark stock assessment for scup indicated that catches have remained 

below the commercial quota, and that management follows the best and most recent scientific advice 

available. 

 

Subfactor 3.1.5 – Enforcement of Management Regulations 

Considerations: Do fishermen comply with regulations, and how is this monitored?  To achieve a Highly 

Effective rating, there must be regular enforcement of regulations and verification of compliance.  

United States US Mid Atlantic, Trawl, Bottom 

United States US New England, Trawl, Bottom 

Highly Effective 

The Mid-Atlantic Fishery Management Council and Atlantic States Marine Fisheries Commission obtain 

landings information from observer data, a Days At Sea (DAS) database and vessel trip reports (VTRs 

(NMFS 2011b)) in addition to dealer reports (Title 50 § 648.103). Vessel operators must fill out monthly 

VTRs for every trip taken (NMFS 2011a). Until August 2015, vessels also had to fill out VTRs if no trip was 

taken. VTRs contain information for each trip taken including catch, effort, gear characteristics, and 
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spatial information (NMFS 2011b). Dealers are also required to report total landings by market category 

(NMFS 2011b). 

High agreement between VTRs and dealer records suggests that “misreporting of landings does not 

occur at sizeable levels”(NMFS 2011b). But since 2000, observer program data have generally indicated 

higher discard rates than those reported in VTRs (Terceiro 2011b). Current stock assessments base their 

discard estimates on observer reports (Terceiro 2011b), so the effect of any VTR misreporting is perhaps 

somewhat diminished. If the full quota for the commercial scup fishery is caught in one harvest period, 

the commercial scup fishery is closed until the following season. Landings in excess of the coastwide 

quota are deducted from the allocation for the following year. Gear restrictions minimize the bycatch of 

scup that have not yet reached maturity. Because of the strong record of enforcement in the scup 

fishery, it is ranked “highly effective.” 

 

Subfactor 3.1.6 – Management Track Record 

Considerations: Does management have a history of successfully maintaining populations at sustainable 

levels or a history of failing to maintain populations at sustainable levels? A Highly Effective rating is 

given if measures enacted by management have been shown to result in the long-term maintenance of 

species overtime.  

United States US Mid Atlantic, Trawl, Bottom 

United States US New England, Trawl, Bottom 

Highly Effective 

Management determined that scup were overfished in 2000 and has successfully rebuilt scup to above 

SSBMSY as of 2009. Black sea bass and summer flounder have been similarly rebuilt. Because of the 

apparent success of the rebuilding plan, the scup fishery is scored “highly effective.” 

 

Subfactor 3.1.7 – Stakeholder Inclusion 

Considerations: Are stakeholders involved/included in the decision-making process? Stakeholders are 

individuals/groups/organizations that have an interest in the fishery or that may be affected by the 

management of the fishery (e.g., fishermen, conservation groups, etc.). A Highly Effective rating is given 

if the management process is transparent and includes stakeholder input.  

United States US Mid Atlantic, Trawl, Bottom 

United States US New England, Trawl, Bottom 

Highly Effective 

The MAFMC takes public testimony at all council meetings and accepts written comments as well 

(MAFMC). The MAFMC is required to provide the public with advance notice of recommended 
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adjustments, appropriate justification, economic and biological analyses, and the opportunity to 

comment on the proposed amendments (CFR Title 50 § 648.110). The ASMFC also holds public hearings 

in each state and incorporates this input into management decisions. The 2015 stock assessment 

includes a report of comments on the new ABC recommendations for scup, based on a meeting that 

included managers, MAFMC and ASMFC council members and staff, and representatives from the 

fishing industry and the general public (NEFSC 2015b). NMFS also accepts public comment during the 

rulemaking process. 

 

 

Bycatch Strategy 

Factor 3.2: Management of fishing impacts on bycatch species 

Region / Method All Kept Critical Strategy Research Advice Enforce 

United States US Mid Atlantic 
Trawl, Bottom 

No No Highly 
Effective 

Moderately 
Effective 

Highly 
Effective 

Highly 
Effective 

United States US New England 
Trawl, Bottom 

No No Highly 
Effective 

Moderately 
Effective 

Highly 
Effective 

Highly 
Effective 

 

Overall, the New England otter trawl and Mid-Atlantic otter trawl fisheries have appropriate goals and 

strategies for managing fishing impacts on bycatch species but do not unequivocally meet the standards 

of highly effective implementation and monitoring.  

Subfactor 3.2.1 – Management Strategy and Implementation 

Considerations: What type of management strategy/measures are in place to reduce the impacts of the 

fishery on bycatch species and how successful are these management measures? To achieve a Highly 

Effective rating, the primary bycatch species must be known and there must be clear goals and measures 

in place to minimize the impacts on bycatch species (e.g., catch limits, use of proven mitigation 

measures, etc.).  

United States US Mid Atlantic, Trawl, Bottom 

United States US New England, Trawl, Bottom 

Highly Effective 

In 2008, the Standardized Bycatch Reporting Methodology (SBRM) Omnibus Amendment to the fishery 

management plans in the Northeast was implemented in order to address the requirement in the 

Magnuson-Stevens Act for standardized bycatch reporting. The most recent benchmark stock 

assessment includes SBRM estimates of scup discards and landings for trawl gear, which accounts for 

≈83% of the commercial landings since 1983 (NEFSC 2015b). The other gear types (hand lines, fish pots, 

pound nets, and other traps and pots) have very low discard rates, or low discard mortality (and these 
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gears are not included in this assessment). The main bycatch species for the scup trawl fishery are well 

known. Because of these factors, Bycatch Management Strategy and Implementation are considered 

“highly effective.” 

  

Rationale: 

To comply with the MSA requirement to include a standardized bycatch reporting methodology (SBRM) 

in all FMPs, and prompted by successful lawsuits by Oceana, the Conservation Law Foundation, and the 

Natural Resources Defense Council, the NEFMC and MAFMC jointly developed an omnibus amendment 

corresponding to Amendment 16 to the Summer Flounder, Scup, and Black Sea Bass FMP. The SBRM 

amendment is meant to “establish, maintain and utilize biological sampling programs designed to 

minimize bias to the extent practicable, thus promoting accuracy while maintaining sufficiently high 

levels of precision” (NMFS 2008). This amendment includes a new method for prioritizing the allocation 

of observers when agency funding isn’t sufficient to provide target observer levels, new bycatch 

reporting and monitoring mechanisms, and provisions for industry-funded observers (NMFS 2015c). 

 

Subfactor 3.2.2 – Scientific Research and Monitoring 

Considerations: Is bycatch in the fishery recorded/documented and is there adequate monitoring of 

bycatch to measure fishery’s impact on bycatch species? To achieve a Highly Effective rating, 

assessments must be conducted to determine the impact of the fishery on species of concern, and an 

adequate bycatch data collection program must be in place to ensure bycatch management goals are 

being met. 

United States US Mid Atlantic, Trawl, Bottom 

United States US New England, Trawl, Bottom 

Moderately Effective 

Bycatch in the scup fishery occasionally includes marine mammals (common and white-sided dolphins) 

and seabirds (northern gannets, herring gulls, and one greater shearwater in 2011) but these rates are 

relatively low (there was only one whitesided dolphin caught in 2014, and less than five birds caught 

each year between 2001 and 2014). Catches (including discards) and encounters with protected species 

are recorded by observers. Although the current level of coverage has been sufficient to make some 

conclusions about stock status and discard rates, recent stock assessments have recommended more 

coverage, so the scup fishery is rated to be “moderately effective.”  

 

Rationale: 

Fisheries observers are required under all Northeast Region FMPs. These observers monitor quantity 

and composition of catches, including retained species and discards. Observer coverage rates in the 

northeast bottom trawl fisheries were about 15% in 2013, down from about 25% in 2011 (NEFSC 

2015). The Northeast Fishery Observer Program (NEFOP), which is managed by NOAA’s Northeast 

Fisheries Science Center, places observers onboard fishing vessels to record weights of kept and 
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discarded fish and crustacean species on observed hauls. Observers also record biological sampling 

information (tags, lengths, age, and sex) for all species caught, including bycatch of marine 

mammals and seabirds (NMFS 2011b). The NEFOP has collected this data for the commercial scup 

fishery since 1989.  

 

Subfactor 3.2.3 – Management Record of Following Scientific Advice 

Considerations: How often (always, sometimes, rarely) do managers of the fishery follow scientific 

recommendations/advice (e.g., do they set catch limits at recommended levels)? A Highly Effective rating 

is given if managers nearly always follow scientific advice.  

United States US Mid Atlantic, Trawl, Bottom 

United States US New England, Trawl, Bottom 

Highly Effective 

Scientific advice is followed similarly for bycatch species as it is for scup. Therefore the scup fishery is 

ranked the same (“highly effective”) for both harvest and bycatch. 

 

Subfactor 3.2.4 – Enforcement of Management Regulations 

Considerations: Is there a monitoring/enforcement system in place to ensure fishermen follow 

management regulations and what is the level of fishermen’s compliance with regulations? To achieve a 

Highly Effective rating, there must be consistent enforcement of regulations and verification of 

compliance. 

United States US Mid Atlantic, Trawl, Bottom 

United States US New England, Trawl, Bottom 

Highly Effective 

Vessels in the scup fishery are subject to Gear Restricted Areas (boats fishing within certain areas during 

certain times must have a minimum mesh size), size limits and area limits, with different restrictions for 

federal and state permit holders. Vessel Trip Reports, which must be submitted monthly by vessel 

owners/operators, include information about gear type, amount of gear and effort, catch, and discards. 

NOAA Fisheries implements and enforces these management strategies in federal waters, and states 

enforce these regulations in state waters. Enforcement is not different for scup and for fishery catch, so 

this is the same score that scup has for harvest (Criterion 3.1). Because there is a strong record of 

enforcement for scup, it is ranked “highly effective.”  
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Criterion 4: Impacts on the habitat and ecosystem 

This Criterion assesses the impact of the fishery on seafloor habitats, and increases that base score if 

there are measures in place to mitigate any impacts. The fishery’s overall impact on the ecosystem and 

food web and the use of ecosystem-based fisheries management (EBFM) principles is also evaluated. 

Ecosystem Based Fisheries Management aims to consider the interconnections among species and all 

natural and human stressors on the environment.  

The final score is the geometric mean of the impact of fishing gear on habitat score (plus the mitigation 

of gear impacts score) and the Ecosystem Based Fishery Management score. The Criterion 2 rating is 

determined as follows: 

• Score >3.2=Green or Low Concern 

• Score >2.2 and <=3.2=Yellow or Moderate Concern 

• Score <=2.2=Red or High Concern 

Rating cannot be Critical for Criterion 4.  

Criterion 4 Summary 

Region / Method Gear Type and 
Substrate 

Mitigation of 
Gear Impacts 

EBFM Overall Recomm. 

United States US Mid Atlantic 
Trawl, Bottom 

2.00:Moderate 
Concern 

0.25:Minimal 
Mitigation 

3.00:Moderate 
Concern 

Yellow (2.598) 

United States US New England 
Trawl, Bottom 

2.00:Moderate 
Concern 

0.25:Minimal 
Mitigation 

3.00:Moderate 
Concern 

Yellow (2.598) 

 

Justification of Ranking 

Factor 4.1 – Impact of Fishing Gear on the Habitat/Substrate 

Scoring Guidelines 

• 5 (None)—Fishing gear does not contact the bottom 

• 4 (Very Low)—Vertical line gear  

• 3 (Low)—Gears that contacts the bottom, but is not dragged along the bottom (e.g. gillnet, bottom 

longline, trap) and is not fished on sensitive habitats. Bottom seine on resilient mud/sand habitats. 

Midwater trawl that is known to contact bottom occasionally ( 

• 2 (Moderate)—Bottom dragging gears (dredge, trawl) fished on resilient mud/sand habitats. Gillnet, 

trap, or bottom longline fished on sensitive boulder or coral reef habitat. Bottom seine except on 

mud/sand 

• 1 (High)—Hydraulic clam dredge. Dredge or trawl gear fished on moderately sensitive habitats (e.g., 

cobble or boulder)  

• 0 (Very High)—Dredge or trawl fished on biogenic habitat, (e.g., deep-sea corals, eelgrass and maerl)  
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Note: When multiple habitat types are commonly encountered, and/or the habitat classification is 

uncertain, the score will be based on the most sensitive, plausible habitat type. 

United States US Mid Atlantic, Trawl, Bottom 

United States US New England, Trawl, Bottom 

Moderate Concern 

Adult scup are found in the spring and fall in a broad variety of habitats, from open sandy bottoms to 

more structured habitats such as reefs, mussel bed rubble, and rocky ledges. Smaller adult scup are 

often found in larger bays and estuaries, while large scup are found in deeper water. The gear used in 

the scup fishery depends on the bottom type where catches occur. Otter trawls in the winter account 

for a large proportion of the biomass fished every year (otter trawls account for about 80% of the 

annual catch). The commercial fishery targets scup in complex, rocky habitats using pots and rod and 

reel, but these are not evaluated in this report. This recommendation is made only for scup that are 

caught with trawls. 

 

Otter trawls are mobile and contact the seafloor, which can alter biotic and abiotic benthic habitats and 

associated organisms. The ecological impact of trawls on the habitat and associated species is highly 

context-dependent. Since trawls for scup can be both moderate- and low-impact, they are 

conservatively scored as being of “moderate” concern. 

 

Rationale: 

Otter trawls catch large volumes of scup in the winter in offshore, relatively unstructured habitats. 

Trawling affects sea floor communities by scraping the ocean bottom and causing 1) sediment re-

suspension (turbidity) and smoothing; 2) removal and/or damage to non-target species; and 3) 

destruction of three-dimensional habitats, both biotic and abiotic (Auster and Langton 1999). Otter 

trawls can also remove benthic organisms that affect the physical structure of the environment, such as 

burrowing crabs (Lindholm et al. 2004). The ability of benthic habitats to recover depends on 1) the type 

and weight of gear used; 2) the resilience of the benthic habitat (including habitat type, oceanographic 

conditions (Collie et al. 2000), the surrounding biological community, and the frequency and intensity of 

trawling disturbance (Kaiser 1998)); and 3) the intensity and frequency of disturbance. Several studies 

on the effects of bottom trawling have focused on the heavily trawled fishing grounds in the northwest 

Atlantic (Collie et al. 1997) (Collie et al. 2000). For example, Prena et al. (Prena et al. 1999) conducted an 

experimental trawl study on the Grand Banks off Newfoundland and reported that “otter trawling on a 

sandy bottom ecosystem can produce detectable changes on both benthic habitat and communities, in 

particular a significant reduction in the biomass of large epibenthic fauna.” Watling and Norse (Watling 

& Norse 1998) suggest that below the depth to which storms can penetrate, fishing is the main 

disturbance to the marine environment. Bottom trawl disturbance of the seabed is mainly a function of 

bottom type (rock, sand, mud, etc.) and gear type (dredge, beam, otter trawl, etc.). Some types of 

trawling gear cause less damage (for example, otter trawls are less damaging than scallop dredges), and 

some sediment types and their associated ecosystems are more resilient to the disturbances caused by 
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trawling. In a review of fishing effects, Collie et al. (Collie et al. 2000) found that fauna associated with 

sandy (coarser) sediments were less affected by disturbance than those in soft, muddy (biogenic) 

sediments. Recovery rates appear to be slower in muddy and structurally complex habitats, while 

mobile sandy sediment communities can withstand 2–3 trawl passes per year without significant 

(adverse) changes (Collie et al. 2000).  Otter trawling has been ranked as causing less disturbance to the 

sea floor than other types of trawling such as inter-tidal and scallop dredging (Collie et al. 2000) (NOAA 

2002b), but it is probable that repetitive trawling in these areas causes significant and possibly adverse 

changes to seabed ecosystems along the U.S. East Coast. 

 

It is worth nothing that scup are caught with a diverse set of gear, which have different impacts on the 

seafloor. Methods besides otter trawls include floating traps (≈10% of commercial catches since 1979), 

hand lines (≈5%), and fish pots (≈5%), while paired trawl, pound nets, and other pots and traps 

contribute between 1% and 4%. They are addressed below in descending order of their likely impact on 

benthic habitats. These gears are not assessed in this report. 

 

Floating traps comprise a leading line and a box, attached to an anchor. They are placed in the inshore 

migratory path of scup, and traps are checked and emptied periodically.  

 

Pots and traps used for catching scup are used in shallow water, and can be used on more complex 

substrate than otter trawls. The traps used to catch scup are similar to lobster traps; their interaction 

with the bottom is limited to the space where they land on the substrate, although additional damage 

to the seafloor may occur if they are dragged. At a 2002 workshop on the habitat impacts of fishing gear 

in the northeast on benthic habitat, experts determined that pots and traps had a low impact on 

physical and biological structures, and benthic prey in mud, sand, and gravel. They suggested a recovery 

timeframe of months to years for biological structure, and days to months for both physical structure 

and benthic prey (NEFSC 2002). Handline and/or rod and reel have minimal contact with the seafloor. 

 

Factor 4.2 – Mitigation of Gear Impacts 

Scoring Guidelines 

• +1 (Strong Mitigation)—Examples include large proportion of habitat protected from fishing (>50%) 

with gear, fishing intensity low/limited, gear specifically modified to reduce damage to seafloor and 

modifications shown to be effective at reducing damage, or an effective combination of ‘moderate’ 

mitigation measures.  

• +0.5 (Moderate Mitigation)—20% of habitat protected from fishing with gear or other measures in 

place to limit fishing effort, fishing intensity, and spatial footprint of damage caused from fishing. 

• +0.25 (Low Mitigation)—A few measures are in place (e.g., vulnerable habitats protected but other 

habitats not protected); there are some limits on fishing effort/intensity, but not actively being 

reduced. 

• 0 (No Mitigation)—No effective measures are in place to limit gear impacts on habitats. 
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United States US Mid Atlantic, Trawl, Bottom 

United States US New England, Trawl, Bottom 

Minimal Mitigation 

The MAFMC employs a variety of techniques to mitigate impacts of the fisheries on habitat. The Mid-

Atlantic region has permanent, rolling, and seasonal area closures; gear restrictions; and effort controls. 

Additionally, much of the substrate trawled in the Mid-Atlantic is sandy, and may recover more quickly 

from trawling. Gear Restricted Areas (GRAs) for scup were implemented in 2000 in order to reduce scup 

discards in small mesh fisheries for Loligo squid and silver hake. There are two GRAs; the Northern GRA 

is effective from November to December and the Southern GRA is effective from January 1 through 

March 15. The size and boundaries of the GRAs were modified in December 2000 and 2005 based on 

recommendations from the commercial fishing industry. Because the Mid-Atlantic has a relatively small 

proportion of habitats that are closed to bottom-tending gears, the Mid-Atlantic trawl fishery rates as 

having “minimal” mitigation. 

 

Rationale: 

The Sustainable Fisheries Act of 1996 (SFA), which amended the Magnuson-Stevens Act Fishery 

Conservation and Management Act (MSA), greatly strengthened habitat protections for marine, 

estuarine, and anadromous finfish, mollusks, and crustaceans. Emphasizing the importance of habitat 

protection for healthy fisheries, the SFA charged NMFS and the Fishery Management Councils with 

taking stronger actions to protect and conserve essential fish habitat (EFH), which the MSA defines as 

“those waters and substrate necessary to fish for spawning, breeding, feeding, or growth to maturity” 

(NEFMC & NMFS 1998). Consequently, the NEFMC implemented Amendment 11 to identify and 

describe EFH for all its managed species, to identify all major fishing and non-fishing related threats to 

EFH, and to identify existing and potential mechanisms to protect, conserve, and enhance EFH (NEFMC 

& NMFS 1998). 

 

With regard to direct protection of EFH, there are restrictions on trawling in approximately 20% of 

representative habitats in the Mid-Atlantic, but only a portion of these are closed to mobile fishing 

gears; other areas allow trawl gear based on mesh size. These protections include the Northern and 

Southern Scup GRAs (Figure 5), which set a minimum mesh size of 5.0 in (NOAA) to reduce discards of 

scup in the small mesh fisheries for Loligo squid and silver hake (Terceiro 2012) (Figure 5). 

 

Much of the trawling in the Mid-Atlantic tends to be on sand or mud bottoms (pers. comm., Bochenek 

2015), which may sustain less long-term damage from trawling than do more complex benthic habitats 

(Kaiser et al. 2002).  

 

Although this report covers scup caught with trawl gear only, it is worth noting that scup is also caught 

commercially using hand lines, traps, and pots. Scup pots and traps are required to have degradable 
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hinges and escape hatches to allow bycatch to leave the traps and prevent lost traps from catching 

additional fish or lobster (“ghost fishing”). 

 

Factor 4.3 – Ecosystem-Based Fisheries Management 

Scoring Guidelines 

• 5 (Very Low Concern)—Substantial efforts have been made to protect species’ ecological roles and 

ensure fishing practices do not have negative ecological effects (e.g., large proportion of fishery area 

is protected with marine reserves, and abundance is maintained at sufficient levels to provide food to 

predators). 

• 4 (Low Concern)—Studies are underway to assess the ecological role of species and measures are in 

place to protect the ecological role of any species that plays an exceptionally large role in the 

ecosystem. Measures are in place to minimize potentially negative ecological effect if hatchery 

supplementation or fish aggregating devices (FADs) are used. 

• 3 (Moderate Concern)—Fishery does not catch species that play an exceptionally large role in the 

ecosystem, or if it does, studies are underway to determine how to protect the ecological role of 

these species, OR negative ecological effects from hatchery supplementation or FADs are possible 

and management is not place to mitigate these impacts.  

• 2 (High Concern)—Fishery catches species that play an exceptionally large role in the ecosystem and 

no efforts are being made to incorporate their ecological role into management.  

• 1 (Very High Concern)—Use of hatchery supplementation or fish aggregating devices (FADs) in the 

fishery is having serious negative ecological or genetic consequences, OR fishery has resulted in 

trophic cascades or other detrimental impacts to the food web.  

 

United States US Mid Atlantic, Trawl, Bottom 

United States US New England, Trawl, Bottom 

Moderate Concern 

Scup has not been demonstrated to play a disporportionately important role in the ecosystem relative 

to its biomass. No sweeping ecosystem-wide impacts have been shown to result from a decline in 

biomass, and since scup biomass is currently increasing, ecosystem-wide impacts of the scup fishery are 

unlikely. 

 

The NEFMC is beginning to implement a 5-year strategy to transition to an ecosystem approach to 

fisheries management. Although the MAFMC has not yet framed a comparable strategy, it initiated the 

development of a guidance document in 2011 and has convened an Ecosystem Approach to Fisheries 

Management (EAFM) working group to address this. An EAFM would replace individual management 

plans with holistic integrated plans for defined ecological regions, with considerations for predator-prey 

relationships, competition, habitat status, and gear impacts. Protected species will all be taken into 
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account under the umbrella plan. 

 

The MAFMC is currently working on further developing their guidance document to enhance the 

current single-species management plans with broader ecosystem considerations, more ecosystem 

science, and policies that coordinate Council management across FMPs and ecosystems (MAFMC 2016). 

The guide is intended to provide a framework for considering policy choices and trade-offs as they 

affect FMP species and the broader ecosystems. 
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Appendix A 

 

 

  

Figure 4. Catches and discards of main species from vessels targeting scup from 2000-2015 from NMFS. 
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Figure 5. Proportions of catches of the main species in scup-directed trips between 2000-2014. Data are from 
NOAA NMFS. 
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Appendix B 

BARNDOOR SKATE 

Factor 2.1 - Inherent Vulnerability 

Scoring Guidelines (same as Factor 1.1 above) 

United States US Mid Atlantic, Trawl, Bottom 

High 

Barndoor skate (Dipturus laevis) has a FishBase vulnerability score of 77 out of 100 (Froese and Pauly 

2015), so it is ranked “high” vulnerability. 

 

Rationale: 

Barndoor skate has a slow growth rate, reaches maturity late, and has a large body size. These factors 

make it vulnerable to declines under fishing, and likely to be slow to recover from exploitation.  

 

Factor 2.2 - Stock Status 

Scoring Guidelines (same as Factor 1.2 above) 

United States US Mid Atlantic, Trawl, Bottom 

Low Concern 

As of the most recent monitoring report in 2012, the 3-year average (2011–2013) survey biomass (1.21 

kg/tow) was 55% above the overfished threshold (0.78 kg/tow), and 77% of BMSY (1.57 kg/tow). 

Although barndoor skate is not overfished, it has been under a rebuilding plan for several years and 

has not experienced significant rebuilding since 2006 (Brown et al. 2013). Because it is not overfished 

but is rebuilding, barndoor skate is considered “low” concern rather than very low concern. 

 

Rationale: 

Biomass reference points are based entirely on NEFSC survey data because reliable landings and discard 

information are not available by species. For all species but barndoor, the BMSY proxy is defined as the 

75th percentile of the appropriate survey biomass index time series for that species. For barndoor 

skate, the BMSY proxy is the average of 1963–1966 autumn survey biomass indices, because the survey 

did not catch barndoor for an extended period (Brown et al. 2014). The rebuilding plan for barndoor 

skate does not have a deadline because of uncertainties about basic life history parameters. 
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Factor 2.3 - Fishing Mortality 

Scoring Guidelines (same as Factor 1.3 above) 

United States US Mid Atlantic, Trawl, Bottom 

Moderate Concern 

Barndoor skate is caught at low levels in boats that catch scup (2% of catches in boats that catch >1,000 

lbs of scup), but they are included precautionarily here because of their unknown status. The 2010–

2012 average survey biomass index of 1.22kg/tow was higher than the previous 3-year average index 

(2009–2011) by 13%, and overfishing was not occurring (Brown et al. 2013). But barndoor skate is 

currently in the 11th year of its rebuilding plan and has not shown significant rebuilding so far. The exact 

rebuilding time period is unspecified in the Northeast Skate Complex FMP because of uncertainties 

about barndoor skate life history; however, based on the long-lived, late maturing, and low fecundity 

nature of this species, rebuilding may take decades (NMFS 2012d). Annual catch limits should prevent 

fishing from increasing to unsustainable levels. All landings of barndoor skates are currently prohibited 

(NEFMC 2011a). According to NMFS, overfishing is not occurring, but there is uncertainty in the 

estimate (which is based on a 3-year moving average rather than FMSY; see detailed rationale) and 

rebuilding is not occurring, so we consider fishing mortality to be a “moderate” concern. 

 

Rationale: 

The fishing mortality reference points for skates are based on changes in survey biomass indices. If the 

3-year moving average of the survey biomass index for a skate species declines by more than the 

average coefficient of variation (CV) of the survey time series, then fishing mortality is assumed to be 

greater than FMSY and overfishing is occurring for that skate species (Sosebee 2015).  

 

Factor 2.4 - Discard Rate 

United States US Mid Atlantic, Trawl, Bottom 

20-40% 

The estimated ratio of discards to landings in the commercial fishery in the Mid-Atlantic in 2010 was 

31.6% (13.9% in small mesh otter trawls and 49.3% in large mesh otter trawls). These estimates are 

based on all the otter trawl fisheries combined, not just the scup fishery (National Bycatch Report 

Update 2010). The mortality among commercial discards is assumed to be 100%. 
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BLACK SEA BASS 

Factor 2.1 - Inherent Vulnerability 

Scoring Guidelines (same as Factor 1.1 above) 

United States US Mid Atlantic, Trawl, Bottom 

United States US New England, Trawl, Bottom 

Low 

Black sea bass (Centropristis striata) has a FishBase vulnerability score of 31 out of 100 (Froese and 

Pauly 2015), so it is ranked as “low” vulnerability. 

 

Rationale: 

Black sea bass are protogynous hermaphrodites, which means they are born as females and can 

transition to males later in life. Females reach sexual maturity at around 18 cm in length and 1 year of 

age (SEDAR 2011). Sexual transformation from female to male occurs between 2 and 5 years of age and 

22 to 33 cm in length (ASMFC 2009). Black sea bass can grow to a maximum of 52–66 cm. They live for a 

maximum of 11 years in the South Atlantic, but may potentially live to older ages in northern areas 

(SEDAR 2011) (NEFSC 2012a). Females are capable of producing between 30,000 and 500,000 eggs, and 

they are broadcast spawners (SEDAR 2011). Black sea bass is considered a high-level predator within the 

food web (Froese and Pauly 2014). For these reasons, black sea bass has a “low” vulnerability score. 

 

Factor 2.2 - Stock Status 

Scoring Guidelines (same as Factor 1.2 above) 

United States US Mid Atlantic, Trawl, Bottom 

United States US New England, Trawl, Bottom 

Low Concern 

B/BMSY for black sea bass is 1.02, and black sea bass is considered not overfished by NMFS as of the most 

recent stock assessment update (NMFS 2015a). Estimates for 2011 spawning stock biomass (SSB2011 = 

24.6 million lb) were above SSBMSY and above the biomass threshold but below the biomass target (27.6 

million lb). But the reference points for black sea bass are somewhat uncertain because of their unique 

life history characteristics (for example, they are protogynous hermaphrodites, and females often 

change to males after first spawning), so there is some uncertainty in the status of the stock (stock 

status may be lower than currently thought). Because it is above the biomass threshold with significant 

uncertainty, abundance is considered “low” concern rather than very low concern. 
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Factor 2.3 - Fishing Mortality 

Scoring Guidelines (same as Factor 1.3 above) 

United States US Mid Atlantic, Trawl, Bottom 

United States US New England, Trawl, Bottom 

Very Low Concern 

FMSY for black sea bass is 0.42, and based on a 1999 assessment of catch on vessels targeting scup, black 

sea bass composed 4% of landings, and 7.8% of the black sea bass that were caught were discarded. 

Fishing mortality as of 2011 (F = 0.21) was lower than the previous year (F2010) and well below the 

overfishing threshold of F = 0.44. However, the natural mortality estimate for black sea bass is highly 

uncertain, so the most recent assessment noted that the reference points and current stock status 

should be used with caution. The Mid-Atlantic Fishery Management Council’s Scientific and Statistical 

Committee did not accept this threshold, and is currently basing the annual catch limit for black sea 

bass on a more conservative constant-catch approach, rather than this fishing target (MAFMC 2013). 

Because fishing mortality on black sea bass is below a sustainable level, this is scored as “very low” 

concern.  

 

Rationale: 

Scup and black sea bass are often caught together. A study by Bochenek et al. (2005) found that 39 of 

40 tows targeting scup caught both scup and black sea bass, and 7 out of 10 black sea bass trips caught 

scup and sea bass together (Bochenek et al. 2005). Bochenek et al. concluded that the scup- and black 

sea bass-targeting tows are effective at targeting one species over the other. In 2014, on ships with 

NOAA observers, black sea bass composed 4% of the total catch of vessels targeting scup in the Mid-

Atlantic and 2% of the catch on trips targeting scup in New England. 

 

Factor 2.4 - Discard Rate 

United States US Mid Atlantic, Trawl, Bottom 

20-40% 

The estimated ratio of discards to landings in the commercial fishery in the Mid-Atlantic in 2010 was 

31.6% (13.9% in small mesh otter trawls and 49.3% in large mesh otter trawls). These estimates are 

based on all the otter trawl fisheries combined, not just the scup fishery (National Bycatch Report 

Update 2010). The mortality among commercial discards is assumed to be 100%. 
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United States US New England, Trawl, Bottom 

20-40% 

The estimated ratio of discards to landings in the commercial fishery in the Mid-Atlantic in 2010 was 

39.3% (50% in small mesh otter trawls and 28.7% in large mesh otter trawls). These estimates are based 

on all the otter trawl fisheries combined, not just the scup fishery (National Bycatch Report Update 

2010). The mortality among commercial discards is assumed to be 100%. 

 

BUTTERFISH 

Factor 2.1 - Inherent Vulnerability 

Scoring Guidelines (same as Factor 1.1 above) 

United States US New England, Trawl, Bottom 

Low 

Butterfish (Peprilus triacanthus) has a FishBase vulnerability score of 19 out of 100 (Froese and Pauly 

2015), so it is ranked “low” vulnerability. 

 

Rationale: 

Butterfish is a fast growing species that begins schooling at around 60 mm total length (TL), and 

matures at age 1 during its second summer. The diet consists mostly of urochordates, ctenophores, and 

thecosome mollusks. It moves inshore and north during the summer when it spawns. 

 

Factor 2.2 - Stock Status 

Scoring Guidelines (same as Factor 1.2 above) 

United States US New England, Trawl, Bottom 

Very Low Concern 

B/BMSY proxy = 1.74, and NMFS lists butterfish as not overfished (NEFSC 2014), so its abundance is 

considered “very low” concern. 

 

Rationale: 

The accepted biomass reference point for butterfish SSBMSY proxy is 45,616 MT (CV = 0.25). SSBTHRESHOLD 

is one half the SSBMSY proxy, or 22,808 MT. SSB2012 was estimated to be 79,451 MT, well above the 

SSBTHRESHOLD. The stock is currently not overfished, and overfishing is not occurring. 
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Factor 2.3 - Fishing Mortality 

Scoring Guidelines (same as Factor 1.3 above) 

United States US New England, Trawl, Bottom 

Very Low Concern 

According to the most recent butterfish stock assessment, F was estimated to be 0.02 in 2012, which is 

well below FMSY proxy (FMSY proxy = 0.81; NEFSC 2014). Because of this, fishing mortality on Atlantic 

butterfish is considered “very low” concern.  

 

Factor 2.4 - Discard Rate 

United States US New England, Trawl, Bottom 

20-40% 

The estimated ratio of discards to landings in the commercial fishery in the Mid-Atlantic in 2010 was 

39.3% (50% in small mesh otter trawls and 28.7% in large mesh otter trawls). These estimates are based 

on all the otter trawl fisheries combined, not just the scup fishery (National Bycatch Report Update 

2010). The mortality among commercial discards is assumed to be 100%. 

 

LITTLE SKATE 

Factor 2.1 - Inherent Vulnerability 

Scoring Guidelines (same as Factor 1.1 above) 

United States US Mid Atlantic, Trawl, Bottom 

United States US New England, Trawl, Bottom 

Medium 

Little skate (Leucoraja erinacea) has a FishBase vulnerability score of 44 out of 100 (Froese and Pauly 

2015), so it is ranked “medium” vulnerability. 

 

Rationale: 

Resilience to fishing appears to vary among skate species, and little skate is assumed to be less 

vulnerable because of a long-term abundance in the northeast (Frisk 2002). Previous research (Johnson 

1979) (Waring 1984) indicated that little skate lives to ≈8 years old, that 50% of little skate are mature at 

age 4, and fecundity per year is around 30/year for females only. 
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Factor 2.2 - Stock Status 

Scoring Guidelines (same as Factor 1.2 above) 

United States US Mid Atlantic, Trawl, Bottom 

United States US New England, Trawl, Bottom 

Very Low Concern 

B/BMSY = 1.16, and NMFS lists little skate as not overfished (Brown et al. 2014). 

 

Rationale: 

Biomass reference points are based entirely on NEFSC survey data because reliable landings and discard 

information is not available by species. For all species but barndoor skate, the BMSY proxy is defined as 

the 75th percentile of the appropriate survey biomass index time series for that species. For barndoor 

skate, the BMSY proxy is the average of 1963–1966 autumn survey biomass indices, because the survey 

did not catch barndoor for a protracted period (Sosebee 2006). 

 

Factor 2.3 - Fishing Mortality 

Scoring Guidelines (same as Factor 1.3 above) 

United States US Mid Atlantic, Trawl, Bottom 

United States US New England, Trawl, Bottom 

Moderate Concern 

The 2011–2013 average survey biomass index of 7.11 kg/tow was less than 20% below the 2010–2012 

average of 8.35 kg/tow, so NMFS did not consider overfishing to be occurring for little skate in 2013 

(Brown et al. 2013). Although the survey index indicates a decline in biomass by 15%, it is possible that 

fishing mortality is at or below a level that will allow the stock to maintain current abundance. Because 

of the decline in the survey index, and the uncertainty in the fishing mortality estimation method (based 

on a 3-year moving average rather than FMSY; see detailed rationale below), fishing mortality is ranked as 

“moderate” concern. 

 

Rationale: 

The fishing mortality reference points for skates are based on changes in survey biomass indices. If the 

3-year moving average of the survey biomass index for a skate species declines by more than the 

average coefficient of variation (CV) of the survey time series, then fishing mortality is assumed to be 

greater than FMSY and overfishing is occurring for that skate species (Sosebee 2015). 
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Factor 2.4 - Discard Rate 

United States US Mid Atlantic, Trawl, Bottom 

20-40% 

The estimated ratio of discards to landings in the commercial fishery in the Mid-Atlantic in 2010 was 

31.6% (13.9% in small mesh otter trawls and 49.3% in large mesh otter trawls). These estimates are 

based on all the otter trawl fisheries combined, not just the scup fishery (National Bycatch Report 

Update 2010). The mortality among commercial discards is assumed to be 100%. 

 

United States US New England, Trawl, Bottom 

20-40% 

The estimated ratio of discards to landings in the commercial fishery in the Mid-Atlantic in 2010 was 

39.3% (50% in small mesh otter trawls and 28.7% in large mesh otter trawls). These estimates are based 

on all the otter trawl fisheries combined, not just the scup fishery (National Bycatch Report Update 

2010). The mortality among commercial discards is assumed to be 100%. 

 

LONGFIN SQUID: GEORGES BANK/CAPE HATTERAS 

Factor 2.1 - Inherent Vulnerability 

Scoring Guidelines (same as Factor 1.1 above) 

United States US New England, Trawl, Bottom 

Low 

Longfin squid (Doryteuthis pealeii) is ranked “low” vulnerability. Longfin squid has a short lifespan, fast 

growth to maturity, and rapid recruitment into the fishery. 

 

Rationale: 

Inherent vulnerability for longfin squid was determined based on average age at maturity, average 

maximum age, reproductive strategy, and degree of density dependence. These were evaluated based 

on a literature search (see (Frey 2012) for details). 
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Factor 2.2 - Stock Status 

Scoring Guidelines (same as Factor 1.2 above) 

United States US New England, Trawl, Bottom 

Low Concern 

Longfin squid on the East Coast is currently not overfished; based on the proposed BTHRESHOLD of 21,203 

MT, in 2009 the longfin squid stock was believed to be well above the level of being overfished (NEFSC 

2011a) (MAFMC 2011), and has remained above the biomass threshold since the mid-1970s. Although 

the status is “not overfished,” it is worth noting that multiple generations of longfin squid have turned 

over since the latest stock assessment. Additionally, there was some scientific dissent about the 

appropriateness of the approach used in the stock assessment. Therefore, Seafood Watch considers the 

abundance of longfin squid to be “low” concern rather than very low concern. 

 

Rationale: 

Longfin squid exhibits seasonal migration based upon water temperature, and spawns throughout the 

year. It winters in offshore waters on the continental slope (about 400 m deep) and migrates inshore to 

the continental shelf during spring and summer in “microcohorts” (NMFS 2005). The stock is roughly 

divided into a summer- and winter-spawned cohort. Although those spawned in the summer are 

believed to show a greater growth rate than those spawned in winter, winter spawning has not been 

well studied (Hanlon et al. 2012). Within the range of commercial exploitation, the population is 

considered to be a single stock unit; however, recent genetic research has opened the debate on the 

possibility of multiple stocks (Buresch et al. 2006) (Hanlon et al. 2012). The stock exhibits very large 

fluctuations in abundance due to varying reproductive success and recruitment, and survey biomass is 

often characterized by large interannual changes, on the level of twofold to threefold (NEFSC 2011a). 

 

Factor 2.3 - Fishing Mortality 

Scoring Guidelines (same as Factor 1.3 above) 

United States US New England, Trawl, Bottom 

Low Concern 

Longfin squid is considered a “lightly exploited” stock and there is a lack of certainty about the fishing 

mortality reference point. Estimates of predator consumption of longfin squid have been consistently 

higher than the take by fisheries (including the directed fishery for this species). Fishing mortality for 

longfin squid in the scup fishery is scored as “low” concern because the contribution of the scup fishery 

to longfin squid mortality is unknown, but the population is not depleted and susceptibility to the 

fishery is low. 
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Rationale: 

The current FMSY proxy was most recently calculated as the 75th percentile of quarterly exploitation 

indices during 1987–2000. The fishing reference point is not considered appropriate for the stock, but 

fishing mortality reference points were not recommended in the most recent assessment (SAW 51) 

because of the apparent lack of a strong relationship between fishing and subsequent biomass 

estimates during 1975–2009. 

 

Factor 2.4 - Discard Rate 

United States US New England, Trawl, Bottom 

20-40% 

The estimated ratio of discards to landings in the commercial fishery in the Mid-Atlantic in 2010 was 

39.3% (50% in small mesh otter trawls and 28.7% in large mesh otter trawls). These estimates are based 

on all the otter trawl fisheries combined, not just the scup fishery (National Bycatch Report Update 

2010). The mortality among commercial discards is assumed to be 100%. 

 

RED HAKE 

Factor 2.1 - Inherent Vulnerability 

Scoring Guidelines (same as Factor 1.1 above) 

United States US New England, Trawl, Bottom 

Medium 

Red hake (Urophycis chuss) has a FishBase vulnerability score of 51 out of 100 (Froese and Pauly 2015), 

so it is ranked “medium” vulnerability.  

 

Rationale: 

Red hake has a relatively low age at maturity; in the northern red hake stock, the age at 50% maturity is 

1.4 years for males and 1.8 years for females, and the size at 50% maturity is 22 cm (8.7 in.) for males 

and 27 cm (10.6 in.) for females. Red hake does not grow to be as large as white hake; its maximum size 

is 50 cm and 4.4 lbs (NEFSC 2011a). Red hake often does not live longer than 8 years, although it has 

been recorded up to 14 years old. Hake is migratory and moves from nearshore to offshore areas in the 

fall. Fecundity for red hake is not known, and has been cited as a necessary piece of information to 
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conduct better stock assessments. However, because of their moderate score from FishBase and their 

rapid growth rate, they are classified as having “medium” vulnerability. 

 

Factor 2.2 - Stock Status 

Scoring Guidelines (same as Factor 1.2 above) 

United States US New England, Trawl, Bottom 

Low Concern 

The northern stock of red hake is not overfished according to the 2011 stock assessment and the 2015 

assessment update (NEFSC 2011) (GARFO & NEFSC 2015). This means that the average spring trawl 

survey biomass index of the 3 most recent years for which the index is available is over the threshold 

level of 1.27 kg/tow. In the 2011 stock assessment, the 2008–2010 average index was 2.42 kg/tow, 

which is over the threshold level and close to the target level of 2.53 kg/tow (NEFSC 2011). In the 2015 

update, the average index for 2012–2014 is higher, at approximately 3.55 kg/tow (GARFO & NEFSC 

2015). In the stock assessment, catches are a major souce of uncertainty because of misidentification 

with white hake and possible hybridization of the two species, and natural mortality is unknown. 

Because the biomass is estimated to be above both the threshold level and the target level but there 

are uncertainties with the stock assessment, Seafood Watch considers abundance of northern red hake 

to be “low” concern instead of very low concern.  

 

Rationale: 

Based on new recommended biological reference points from SAW/SARC-51, the northern stock of red 

hake is not overfished. The 3-year arithmetic mean biomass index, based on NEFSC spring bottom trawl 

survey data in Albatross units for 2008_2010 (2.42 kg/tow), was above the proposed management 

threshold (1.27 kg/tow) and close to the target (2.53 kg/tow) (NEFSC 2011). According to the 2015 stock 

status update, the 3-year average (2013–15) was approximately 3.55 kg/tow, and the northern stock of 

red hake is not overfished (GARFO & NEFSC 2015). 

 

Factor 2.3 - Fishing Mortality 

Scoring Guidelines (same as Factor 1.3 above) 

United States US New England, Trawl, Bottom 

Low Concern 

Overfishing is not occurring on the northern stock of red hake (GARFO & NEFSC 2015). This means that 

the exploitation index (the ratio of catch to the spring survey index) for the last of the 3 years (2014) 

was below the threshold level. It was 0.09 kt/kg and the threshold level is 0.16 kt/kg (GARFO & NEFSC 

2015). Because it is probable that overfishing is not occurring but there is some uncertainty with 
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estimating fishing mortality, Seafood Watch considers red hake to be “low” concern instead of very low 

concern. 

 

Rationale: 

The red hake assessment update indicates that overfishing is not occurring on the northern stock. The 

terminal year (2014) exploitation index based on the ratio of catch to the spring survey index for the 

northern stock (0.09 kt/kg) was below the management threshold (0.16 kt/kg) in the north (GARFO & 

NEFSC 2015). 

 

Factor 2.4 - Discard Rate 

United States US New England, Trawl, Bottom 

20-40% 

The estimated ratio of discards to landings in the commercial fishery in the Mid-Atlantic in 2010 was 

39.3% (50% in small mesh otter trawls and 28.7% in large mesh otter trawls). These estimates are based 

on all the otter trawl fisheries combined, not just the scup fishery (National Bycatch Report Update 

2010). The mortality among commercial discards is assumed to be 100%. 

 

SKATE (UNSPECIFIED) 

Factor 2.1 - Inherent Vulnerability 

Scoring Guidelines (same as Factor 1.1 above) 

United States US New England, Trawl, Bottom 

High 

Because the composition of skate species caught in the New England scup fishery is not always 

recorded, this report addresses skates as a complex. Here, the inherent vulnerability score for this group 

is that of the lowest-scoring species, although there is variation in vulnerability, stock status, and fishing 

mortality within this group. 

 

Skates in general have a large size, mature late, and are oviparous, producing a small number of eggs 

that mature in egg cases. The most vulnerable species in the complex is barndoor skate, which is listed 

as Endangered on the IUCN Red List. Barndoor skate is considered highly vulnerable because it has 

a slow growth rate, low fecundity, large body size (max. length 153 cm; max weight 20 kg), and matures 

late in life (exact age at maturity has not been determined, but its age at maturity is assumed to be 

similar to its closest relative in the North Atlantic, the common skate, which matures at ≈11 years 

(Casey & Myers 1998)). Because the inherent vulnerability of barndoor skate is considered “high,” we 

have given this score to unspecified skates as a whole. 
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Rationale: 

Skates are not always identified to the species level in observer data. “Unidentified skates” were 

recorded on ≈1% of scup-targeted trips that included observers in 2014, but the composition of skates 

that were caught is unknown, so this report addresses them as a single population unit. The northeast 

skate complex comprises seven species: winter skate (Leucoraja ocellata), barndoor skate (Dipturis 

laevis), thorny skate (Amblyraja radiata), smooth skate (Malacoraja senta), little skate (Leucoraja 

erinacea), clearnose skate (Raja eglanteria), and rosette skate (Leucoraja garmani).  

 

The inherent vulnerabilities of these species are as follows: 

 

Winter skate: High vulnerability (56 of 100). Winter skate is listed as Endangered on the IUCN Red List.  

Barndoor skate: High to very high vulnerability (69 of 100). Barndoor skate is listed as Endangered by 

the IUCN Red List.  

Thorny skate: High vulnerability (59 of 100). Thorny skate is listed as Vulnerable by IUCN and Critically 

Endangered within U.S. waters. Thorny skate is oviparous, laying 10–45 eggs per year, and grows 

slowly. Its length at maturity is 87.5 cm.  

Smooth skate: High vulnerability (57 of 100). Smooth skate is listed as Endangered by the IUCN Red List. 

Smooth skate is small (females mature at 41–54 cm total length (TL) and between 8 and 9.5 years, and 

males mature at 49–57 cm TL and between 8 and 10 years (Kulka et al. 2006)). Diet studies have 

suggested that smooth skate is highly selective in its diet. 

Little skate: High vulnerability (57 of 100). Little skate is listed as Near Threatened on the IUCN Red List. 

It has a maximum size of 60 cm total length (TL) (Johnson 1979). Males and females mature at 35–50 

cm. Females produce 28–33 eggs per year after a gestation period of 9–12 months (Johnson 1979). 

Clearnose skate: High vulnerability (57 of 100). Females are reported to mature at 4 to 6 years, and 

males at 2 to 4 years (Fitz and Diaber 1963). Clearnose skate lives for more than 5 years and reaches a 

maximum size of 84 cm TL (Fitz and Diaber 1963). 

Rosette skate: Moderate to high vulnerability (54 of 100). Size at maturity for rosette skate (male and 

female combined) is 33.5–43.9 cm TL north of Cape Hatteras and 25.0–31.4 cm TL south of Cape 

Hatteras (McEachran 1977). The maximum observed size is 57 cm TL (Packer et al. 2003). The size at 

maturity and maximum size increase with latitude. 

 

Factor 2.2 - Stock Status 

Scoring Guidelines (same as Factor 1.2 above) 

United States US New England, Trawl, Bottom 

Very High Concern 

The biomass of large size skates (> 100 cm TL max. length: barndoor skate, winter skate and thorny 

skate) has steadily declined since the mid-1980s (Kulka et al. 2009). In this report, skates as a group are 
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precautionarily evaluated based on the skate species with the lowest status. The skate species with the 

lowest B/BMSY is thorny skate (B/BMSY = 0.03). The 3-year average (2009–2011) survey biomass (0.24 

kg/tow) for thorny skate was the lowest since the start of the survey time series, at only 6% of the BMSY 

target (4.13 kg/tow (NEFMC 2012)). Since thorny skate is currently overfished and is considered 

Critically Endangered in U.S. waters by the IUCN Red List (globally the species is listed as Vulnerable), it 

is ranked “very high” concern and the group as a whole is ranked “very high” concern. 

 

Rationale: 

According to the most recent biological survey data for the northeast skate in 2012, B/BMSY or B/BMSY 

proxy for each of the northeast skate species are as follows: 

Winter skate: 0.88 (not overfished) 

Barndoor skate: 0.77 (not overfished) 

Thorny skate: 0.03 (overfished) 

Smooth skate: 0.81 (not overfished) 

Little skate: 1.14 (not overfished) 

Clearnose skate: 1.53 (not overfished) 

Rosette skate: 0.87 (not overfished) 

 

Factor 2.3 - Fishing Mortality 

Scoring Guidelines (same as Factor 1.3 above) 

United States US New England, Trawl, Bottom 

Moderate Concern 

F/FMSY is undefined for all the species in the northeast skate complex; rather, fishing mortality is based 

on a 3-year moving average of survey biomass indices (see the detailed rationale section below). There 

are only two species that are targeted: winter skate, which is harvested for its wings for human 

consumption, and little skate, which is harvested as bait for lobster fisheries. But they are frequently 

caught as bycatch in other fisheries. Fishing mortality is sometimes approximated from changes in 

survey biomass. Because the amount of mortality that is due to fishing is unknown but may be high for 

more sensitive species in the complex, such as thorny skates or barndoor skates (both of which are 

considered as not experiencing overfishing based on a 3-year average rather than FMSY), the complex as 

a whole is classified as “moderate” concern. 

 

Rationale: 

The fishing mortality reference points for skates are based on changes in survey biomass indices. If the 

3-year moving average of the survey biomass index for a skate species declines by more than the 

average coefficient of variation (CV) of the survey time series, then fishing mortality is assumed to be 

greater than FMSY and overfishing is occurring for that skate species (Sosebee 2015). 
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Factor 2.4 - Discard Rate 

United States US New England, Trawl, Bottom 

20-40% 

The estimated ratio of discards to landings in the commercial fishery in the Mid-Atlantic in 2010 was 

39.3% (50% in small mesh otter trawls and 28.7% in large mesh otter trawls). These estimates are based 

on all the otter trawl fisheries combined, not just the scup fishery (National Bycatch Report Update 

2010). The mortality among commercial discards is assumed to be 100%. 

 

SPINY DOGFISH 

Factor 2.1 - Inherent Vulnerability 

Scoring Guidelines (same as Factor 1.1 above) 

United States US Mid Atlantic, Trawl, Bottom 

High 

Spiny dogfish (Squalus acanthias) has a FishBase vulnerability score of 69 out of 100 (Froese and Pauly 

2015), so it is ranked “high” vulnerability. 

 

Rationale: 

Spiny dogfish reaches maturity late in life (females mature at 12 years and ≈29.5 inches, males at 6 

years and ≈23.6 inches) and has a low reproductive capacity (females give birth every 2 years, with 

litters of 2–15 pups and gestation periods around 18–24 months). Generation times are around 25–40 

years, and although spiny dogfish is abundant, its intrinsic rate of population growth is only around 2%–

7% per year (Fordham et al. 2006).  

 

Factor 2.2 - Stock Status 

Scoring Guidelines (same as Factor 1.2 above) 

United States US Mid Atlantic, Trawl, Bottom 

Very Low Concern 

B/BMSY = 1.025 as of 2010, and NMFS lists spiny dogfish as not overfished (NMFS 2012d). Therefore, it is 

considered “very low” concern. 

 

Rationale: 

A stock assessment update from 2015 indicated that spiny dogfish was not overfished and not 

experiencing overfishing. This update was based on 2 years of survey data (instead of the usual 3) 
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because some important spiny dogfish areas were skipped in the most recent survey. Abundance 

estimates have declined since 2012, but the stock is still considered in good condition overall. 

 

Factor 2.3 - Fishing Mortality 

Scoring Guidelines (same as Factor 1.3 above) 

United States US Mid Atlantic, Trawl, Bottom 

Very Low Concern 

The estimated fishing mortality rate for spiny dogfish in 2010 was 0.093, with sampling distributions 

suggesting there was almost no chance that the fishing mortality threshold rate, which had been revised 

to 0.325, was exceeded. The fishing mortality rate was also lower than the revised target fishing 

mortality rate of 0.207. Moreover, fishing pressure has shifted away from its mid-1990s bias toward 

female dogfish, further reducing the impact of fishing mortality on the population (Rago & Sosebee 

2011). In the fourth quarter of 2011, NMFS listed spiny dogfish as not experiencing overfishing (NMFS 

2012d). Therefore, it is considered “very low” concern. 

 

Factor 2.4 - Discard Rate 

United States US Mid Atlantic, Trawl, Bottom 

20-40% 

The estimated ratio of discards to landings in the commercial fishery in the Mid-Atlantic in 2010 was 

31.6% (13.9% in small mesh otter trawls and 49.3% in large mesh otter trawls). These estimates are 

based on all the otter trawl fisheries combined, not just the scup fishery (National Bycatch Report 

Update 2010). The mortality among commercial discards is assumed to be 100%. 

 

SPOTTED HAKE 

Factor 2.1 - Inherent Vulnerability 

Scoring Guidelines (same as Factor 1.1 above) 

United States US New England, Trawl, Bottom 

Medium 

Spotted hake (Urophycis regia) has a FishBase vulnerability score of 38 out of 100 (Froese and Pauly 

2015), so it is ranked “medium” vulnerability. 
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Rationale: 

Spotted hake has a max length of 41.0 cm TL for males and a common length of 17.0 cm TL. It is a 

demersal species that is found onshore near soft bottoms. Spotted hake eats crustaceans, fish, and 

squid.  

 

Factor 2.2 - Stock Status 

Scoring Guidelines (same as Factor 1.2 above) 

United States US New England, Trawl, Bottom 

Moderate Concern 

There has been no stock assessment for spotted hake, so stock status is unknown. Due to unknown 

abundance and moderate inherent vulnerability, spotted hake is ranked as “moderate” concern. 

 

Factor 2.3 - Fishing Mortality 

Scoring Guidelines (same as Factor 1.3 above) 

United States US New England, Trawl, Bottom 

Low Concern 

There is no targeted fishery for spotted hake. Overall bycatch of spotted hake in the New England scup 

fishery is 1% of the total catch by boats targeting scup. Since there has been no stock assessment for 

spotted hake, fishing mortality for this species is unknown. Fishing mortality for spotted hake scores as 

Low Concern because fishery contribution is unknown, but population is not depleted and susceptibility 

to the fishery is low.  

 

Factor 2.4 - Discard Rate 

United States US New England, Trawl, Bottom 

20-40% 

The estimated ratio of discards to landings in the commercial fishery in the Mid-Atlantic in 2010 was 

39.3% (50% in small mesh otter trawls and 28.7% in large mesh otter trawls). These estimates are based 

on all the otter trawl fisheries combined, not just the scup fishery (National Bycatch Report Update 

2010). The mortality among commercial discards is assumed to be 100%. 
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STRIPED SEAROBIN 

Factor 2.1 - Inherent Vulnerability 

Scoring Guidelines (same as Factor 1.1 above) 

United States US Mid Atlantic, Trawl, Bottom 

Medium 

The striped searobin (Prionotus evolans) has a FishBase vulnerability score of 36 out of 100 (Froese and 

Pauly 2015) so it is ranked “medium” vulnerability.  

 

Rationale: 

Striped searobin has a max length of 45.0 cm TL (male) and a max weight of 1.6 kg. Its diet comprises 

shrimps, crabs clams, and other fish. Females lay eggs in sandy habitats. Striped searobin is thought to 

reside mostly in warmer, nearshore habitats, including estuaries, and to move offshore or to warmer 

water during the winter. Very little is known about its life history. 

 

Factor 2.2 - Stock Status 

Scoring Guidelines (same as Factor 1.2 above) 

United States US Mid Atlantic, Trawl, Bottom 

Moderate Concern 

Recent population trends of searobin in the Northwest Atlantic are unknown. It is considered a species 

of Least Concern by IUCN. Due to unknown abundance and moderate inherent vulnerability, striped 

searobin abundance ranks as “moderate” concern. 

 

Factor 2.3 - Fishing Mortality 

Scoring Guidelines (same as Factor 1.3 above) 

United States US Mid Atlantic, Trawl, Bottom 

Low Concern 

There is no targeted fishery for striped searobin. It is mainly caught as bycatch in bottom trawls, and 

there is a small gamefish fishery for it. Because there is no fishery for it and no stock assessment, no 

estimates of F are available. There is some chance that the scup fishery is contributing to overall 

mortality, but because striped searobin makes up a small proportion (< 2%) of the catch of trips that 
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catch scup, and there is very little information available on fishing mortality, striped searobin is 

considered to be “low” concern. 

 

Factor 2.4 - Discard Rate 

United States US Mid Atlantic, Trawl, Bottom 

20-40% 

The estimated ratio of discards to landings in the commercial fishery in the Mid-Atlantic in 2010 was 

31.6% (13.9% in small mesh otter trawls and 49.3% in large mesh otter trawls). These estimates are 

based on all the otter trawl fisheries combined, not just the scup fishery (National Bycatch Report 

Update 2010). The mortality among commercial discards is assumed to be 100%. 

 

SUMMER FLOUNDER 

Factor 2.1 - Inherent Vulnerability 

Scoring Guidelines (same as Factor 1.1 above) 

United States US Mid Atlantic, Trawl, Bottom 

Medium 

Summer flounder (Paralichthys dentatus) has a FishBase vulnerability score of 47 out of 100 (Froese and 

Pauly 2015). It has a young age at maturity (2 years) and high fecundity (females are estimated to 

produce 460,000 to 4 million eggs each, with higher fecundity for larger individuals), and is mostly 

piscivorous. Because of its medium vulnerability score and piscivorous diet, summer flounder is scored 

as having “medium” inherent vulnerability. 

 

Rationale: 

Male summer flounder reaches a maximum size of 61 cm in length and can live to 7 years. Females can 

reach 94 cm (3 ft) in length and can live to 12 years. The size for this fish typically ranges from 40 to 56 

cm (Collette & Klein-MacPhee 2002). Summer flounder reaches maturity at around 2 years, and at a 

length of 25–30 cm for males and 30–37 cm for females (Packer et al. 1999). They begin to spawn as 

they move offshore during the fall and winter months, and continue to do so throughout the winter 

(Collette & Klein-MacPhee 2002). It is has been estimated that females can produce between 460,000 

and over 4,000,000 eggs, with egg production increasing with size (Collette & Klein-MacPhee 2002). 

Summer flounder is considered an opportunistic feeder and a high-level predator in the food chain 

(Froese and Pauly 2015). It is mainly piscivorous but also consumes a variety of marine worms, shrimp, 

clams, and crabs (Packer et al. 1999). 
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Factor 2.2 - Stock Status 

Scoring Guidelines (same as Factor 1.2 above) 

United States US Mid Atlantic, Trawl, Bottom 

Low Concern 

A 2015 update of the summer flounder estimated the spawning stock biomass of summer flounder to 

be 40,300 metric tons (MT) (90% confidence interval = 35,486 to 49,918 MT), which is 65% of the target 

abundance level (62,400 MT). Although abundance is below the target abundance level, it is above the 

limit abundance level (½ SSBMSY proxy = ½ SSB35% = 31,200 MT), so the population is not considered 

overfished (Terceiro 2015). Because it is still above the limit abundance level, it is considered “low” 

Concern. 

 

Rationale: 

The abundance of adult summer flounder declined to historical lows in the late 1980s and early 1990s 

but then greatly increased, reaching peak levels of 50,357 MT in 2003 and 47,499 MT in 2010 (NEFSC 

2013). But since 2010, abundance has declined. Recruitment was below average from 2010–2013, but 

was close to the average level in 2014 (41 million fish) (Terceiro 2015). Because the abundance of 

summer flounder is below the target level but not overfished, it is scored as “low” concern. 

 

Factor 2.3 - Fishing Mortality 

Scoring Guidelines (same as Factor 1.3 above) 

United States US Mid Atlantic, Trawl, Bottom 

High Concern 

The 2015 update assessment of summer flounder indicates that fishing mortality is above the fishing 

mortality at maximum sustainable yield (FMSY), which means that overfishing is occurring. Fishing 

mortality was estimated to be 0.36 in 2014 (90% confidence interval = 0.27 to 0.44), 16% above the FMSY 

proxy (FMSY proxy = F35% = 0.31) (Terceiro 2015). Because overfishing is occurring, we have ranked 

summer flounder as “high” concern. 

 

Rationale: 

Summer flounder made up 2.7% of the total catches on scup-directed trips in the Mid-Atlantic in 2014. 

The previous 2013 assessment of summer flounder indicated that overfishing on summer flounder was 

not occurring, but there has been a tendency in recent years to underestimate fishing mortality and 

overestimate abundance (NEFSC 2013) (Terceiro 2015).  
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In 2014, commercial landings of summer flounder were 4,900 MT and recreational landings were 3,400 

MT (MAFMC 2015a). An additional 800 MT of summer flounder were discarded at sea in the commercial 

fishery and 900 MT were discarded in the recreational fishery (Terceiro 2015). Although catches have 

equaled or been only slightly above the specified catch limits in recent years, there is evidence of 

substantial illegal and unreported fishing of summer flounder, which is likely contributing to the 

overfishing of this species (ASMFC 2015). To address the overfishing of summer flounder, managers 

reduced the total allowable catch by 29% for the 2016 fishing season (MAFMC 2015b). 

 

Factor 2.4 - Discard Rate 

United States US Mid Atlantic, Trawl, Bottom 

20-40% 

The estimated ratio of discards to landings in the commercial fishery in the Mid-Atlantic in 2010 was 

31.6% (13.9% in small mesh otter trawls and 49.3% in large mesh otter trawls). These estimates are 

based on all the otter trawl fisheries combined, not just the scup fishery (National Bycatch Report 

Update 2010). The mortality among commercial discards is assumed to be 100%. 

 

WHITE HAKE 

Factor 2.1 - Inherent Vulnerability 

Scoring Guidelines (same as Factor 1.1 above) 

United States US New England, Trawl, Bottom 

High 

White hake (Urophycis tenuis) has a FishBase vulnerability score of 65 out of 100 (Froese and Pauly 

2015), so it is ranked “high” vulnerability. 

 

Rationale: 

White hake is an eurythermal and eurybathic fish with a maximum length of 135 cm TL and maximum 

weight of 22 kg. It lives to be at least 20 years old, with female fish living longer than males. Length at 

maturity is 40 cm for males and 43 cm for females; in the Georges Bank/Middle Atlantic Bight, the 

median age at sexual maturity is 1.5 years. Adult white hake are demersal, found mostly on fine-grained 

or muddy substrates (MacDonald et al. 1984). 

 

  



72 
 

Factor 2.2 - Stock Status 

Scoring Guidelines (same as Factor 1.2 above) 

United States US New England, Trawl, Bottom 

Low Concern 

The most recent assessment of white hake was the 56th SAW assessment in 2013, which indicated 

that spawning stock biomass (SSB2011 = 26,877 MT) was greater than BMSY (BMSY proxy = 32,400 MT) and 

the stock was not overfished (SSB2011/BMSY proxy = 0.83) (NEFSC 2013a). The stock was also projected to 

be at 100% of SSBMSY in 2013. Therefore, it is ranked “low” concern. 

 

Rationale: 

At the time of the last white hake stock assessment, spawning stock biomass had been increasing from 

14,205 MT in 2007 to 26,877 MT in 2011. During this period, fishing mortality was relatively low and 

recruitment was around the long-term average. This increase in abundance was believed at the time to 

be a genuine increase and not the result of a change in stock assessment methods or assumptions 

about recruitment (NEFSC 2013a). 

 

Factor 2.3 - Fishing Mortality 

Scoring Guidelines (same as Factor 1.3 above) 

United States US New England, Trawl, Bottom 

Very Low Concern 

As of the 56th SAW assessment in 2013, F2011 = 0.130 and FMSY proxy = F40% = 0.2, so overfishing was not 

occurring (F2011/FMSY proxy = 0.65) (NEFSC 2013a). Since white hake fishing mortality is far below the 

reference point, it is considered “very low” concern. 

 

Factor 2.4 - Discard Rate 

United States US New England, Trawl, Bottom 

20-40% 

The estimated ratio of discards to landings in the commercial fishery in the Mid-Atlantic in 2010 was 

39.3% (50% in small mesh otter trawls and 28.7% in large mesh otter trawls). These estimates are based 

on all the otter trawl fisheries combined, not just the scup fishery (National Bycatch Report Update 

2010). The mortality among commercial discards is assumed to be 100%. 
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WINTER SKATE 

Factor 2.1 - Inherent Vulnerability 

Scoring Guidelines (same as Factor 1.1 above) 

United States US Mid Atlantic, Trawl, Bottom 

United States US New England, Trawl, Bottom 

High 

Winter skate is a moderately long-lived species, reaching a maximum age of 21 years. It has a low 

fecundity, laying a small number of egg cases on the seabed each year. Winter skate has a 

FishBase vulnerability score of 62 out of 100 (Froese and Pauly 2015) so it is ranked as “high” 

vulnerability.  

 

Factor 2.2 - Stock Status 

Scoring Guidelines (same as Factor 1.2 above) 

United States US Mid Atlantic, Trawl, Bottom 

United States US New England, Trawl, Bottom 

Low Concern 

The 2015 update to the skate stock assessment indicates that winter skate average biomass index (5.06 

kg/tow) is above the biomass threshold reference point of 2.83 kg/tow, but below the BMSY proxy (5.66 

kg/tow) (Sosebee 2015). Hence, winter skate is not overfished, but is currently below BMSY. Due to this, 

abundance is scored as “low” concern. 

 

Rationale: 

Biomass reference points for all skates are based entirely on NEFSC survey data, since landings and 

discard data are not reliable. The biomass proxy (BMSY proxy) is defined as the 75th percentile of the 

survey biomass index time series for that species (Brown et al. 2013). 
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Factor 2.3 - Fishing Mortality 

Scoring Guidelines (same as Factor 1.3 above) 

United States US Mid Atlantic, Trawl, Bottom 

United States US New England, Trawl, Bottom 

Moderate Concern 

The 2015 update to the skate stock assessment indicates that the 2012–2014 NEFSC autumn average 

biomass index for winter skate is above the 2011–2013 index by 2% (Sosebee 2015). We have scored 

fishing mortality of the stock as “moderate” concern, because there is uncertainty in the biomass 

assessment (based on the 3-year average survey biomass) that results in unknown fishing mortality 

relative to fishing at maximum sustainable yield (FMSY). 

 

Rationale: 

The fishing mortality reference points for skates are based on changes in survey biomass indices. If the 

3-year moving average of the survey biomass index for a skate species declines by more than the 

average coefficient of variation (CV) of the survey time series, then fishing mortality is assumed to be 

greater than FMSY and overfishing is occurring for that skate species (Sosebee 2015). 

 

Factor 2.4 - Discard Rate 

United States US Mid Atlantic, Trawl, Bottom 

20-40% 

The estimated ratio of discards to landings in the commercial fishery in the Mid-Atlantic in 2010 was 

31.6% (13.9% in small mesh otter trawls and 49.3% in large mesh otter trawls). These estimates are 

based on all the otter trawl fisheries combined, not just the scup fishery (National Bycatch Report 

Update 2010). The mortality among commercial discards is assumed to be 100%. 

 

United States US New England, Trawl, Bottom 

20-40% 

The estimated ratio of discards to landings in the commercial fishery in the Mid-Atlantic in 2010 was 

39.3% (50% in small mesh otter trawls and 28.7% in large mesh otter trawls). These estimates are based 

on all the otter trawl fisheries combined, not just the scup fishery (National Bycatch Report Update 

2010). The mortality among commercial discards is assumed to be 100%. 

 


