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M E M O R A N D U M  

Date:  May 24, 2017 

To: Council 

From:  Jessica Coakley and José Montañez, Staff 

Subject:  Atlantic Surfclam and Ocean Quahog Specifications (2018-2020) 

 
The following are included for consideration by the Council on the above subject: 
 
1) May 2017 SSC Report – See Committee Report Tab 
2) Surfclam Staff Memo dated April 28, 2017 
3) Quahog Staff Memo dated April 28, 2017 
4) Atlantic Surfclam and Ocean Quahog Fishery Performance Report 
5) Atlantic Surfclam Fishery Information Document 
6) Ocean Quahog Fishery Information Document 
7) Atlantic Surfclam Summary Report of SAW/SARC 61 
8) Ocean Quahog Summary Report of SAW/SARC 63 
 
More detailed Atlantic Surfclam SAW/SARC 61 and Ocean Quahog SAW/SARC 63 Reports are available 
at the following website: https://www.nefsc.noaa.gov/saw/reports.html 
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Michael P. Luisi, Chairman ǀ G. Warren Elliott, Vice Chairman 

Christopher M. Moore, Ph.D., Executive Director 
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M E M O R A N D U M  

Date:  April 28, 2017 

To: Chris Moore, Executive Director 

From:  Jessica Coakley and José Montañez, Staff 

Subject:  Surfclam Management Measures (2018-2020) 

 

Executive Summary                                                                                                                                                     

 

The Atlantic surfclam resource in the US exclusive economic zone (EEZ) is not overfished and overfishing 

is not occurring in 2015 (NEFSC 2016). The Atlantic surfclam stock was assessed and peer reviewed in 

July 2016 at Stock Assessment Workshop (SAW 61). In addition to the stock assessment reports, the 

Northeast Fishery Science Center (Dan Hennen Pers. Comm., NEFSC 2017) has provided a data update 

that provides more recent fishery data available. These reports can be referenced for additional detail and 

are available at: http://www.mafmc.org/ssc-meetings/2017/may-17-18. 
 

Last year, specifications were developed for 2017-2018, with the expectation that a new stock assessment 

could allow 2018 measures to be revised as needed. This year, staff recommend specifications be set for 

3 years (2018-2020) based on the new assessment. The staff recommendation for acceptable biological 

catches (ABCs) for 2018, 2019, and 2020 is 29,363 mt each year. The fishery management plan specifies 

that the annual catch limit (ACL) equals the ABC. Staff recommend an annual catch target (ACT) = 29,363 

mt and a commercial quota of 26,218 mt (3.4 million bushels) for each year, 2018, 2019, and 2020. This 

is the same ACT and commercial quota that was implemented for the 2014-2018 fishing years. Staff 

recommend the surfclam minimum size be suspended in 2018, but also recommend that the Council 

consider the issue of large numbers of small clams appearing in the landings from the Delmarva area.  

 

Introduction                                                                                                                                                      

The Magnuson Stevens Act requires each Council's Scientific and Statistical Committee (SSC) to provide, 

among other things, ongoing scientific advice for fishery management decisions, including 

recommendations for ABC, preventing overfishing, and maximum sustainable yield. The Council's catch 

limit recommendations for the upcoming fishing year(s) cannot exceed the ABC recommendation of the 

SSC. In this memorandum, information is presented to assist the development of measures for the Council 

to consider for the 2018-2020 fishery for surfclams. The SSC will recommend an ABC for the surfclam 

fishery that addresses scientific uncertainty. Based on the SSC recommendations, the Council will make 

recommendations for ACLs, ACTs, and other implemented measures, and provide those 

recommendations to the NMFS Northeast Regional Administrator.  
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Review of SSC Recommendations for Fishing Years 2014-2018  

 

In May 2013, the SSC recommended ABCs for surfclam for fishing years 2014-2016 based on the stock 

assessment from SAW 56 (February 2013). The SSC recommended that the assessment be considered 

Level 3 (SSC-modified overfishing limit (OFL) probability distribution) because it provided an acceptable 

OFL estimate, included estimates of pertinent life history parameters, and explicitly incorporated a 

substantial amount of available data and also permits uncertainty in input parameters. At that time, the 

SSC concluded the reference points were proxies (not internally estimated) and the uncertainty estimates 

of the OFL in the assessment could not be used directly to represent all key sources of uncertainty. The 

SSC considered surfclam to be a “typical” stock and applied the Council’s risk policy to generate ABCs 

assuming the uncertainty around the OFL is lognormally distributed with a CV=100%. The SSC met in 

May 2016 and recommended ABCs for 2017-2018 using the same approaches to extend the fishing year 

specification until a new stock assessment could be conducted.  

 

Year 
OFL 

(mt) 

ABC 

(mt) 

Biomass 

(mt) 

P 

(overfishing) 

2014 81,150 60,313 886,251 36% 

2015 75,178 51,804 813,077 33% 

2016 71,512 48,197 792,205 32% 

2017 69,925 44,469 739,359 29% 

2018 70,102 45,524 757,738 30% 

 

At that May 2016 meeting, the SSC noted the principle sources of scientific uncertainty identified in May 

2013 still applied: 

  

a) The F = M foundation for establishing OFL; 

b) Estimates of M used in the assessment are uncertain; 

c) Uncertainty over the scales at which regional replenishment occurs and the potential  

            impact of localized depletion; 

d) Absolute biomass is not known, and biomasses are currently scaled to presumed  

            abundance in 1999 to develop reference points; and, 

e) Uncertainty in the fishing mortality rates (F), as identified by the SARC external review 

            panel (Houde, et al. 2013). In particular, the comparison of catch to the scaled abundance 

            (see point c above) introduces unquantified uncertainty in estimates of F. Also, incidental 

            mortality estimates, which are used, in part, to generate fishing mortality rates are poorly 

            described and are not current. 

 

Stock Status and Biological Reference Points  

 

The Atlantic surfclam stock assessment was peer reviewed and approved for management at SAW 61 

(NEFSC 2016, 2017). A statistical catch at age and length model called SS3 was used and incorporated 

age and length structure, and was conducted as two assessment area pieces and then combined (NEFSC 

2016, 2017). More detailed descriptions of the stock assessment are available in the SAW 61 documents 

(i.e., summary, report, SARC panel reviews) available at:  http://www.nefsc.noaa.gov/saw. 

 

http://www.nefsc.noaa.gov/saw
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New SAW 61 biological reference points were developed and revised from the prior SAW. The new 

reference points are ratios rather than absolute values. This approach allows for conclusions about the 

status of the surfclam stock despite substantial uncertainty in the actual biomass of the stock. 

 

• SSB/SSBTarget = 2 is the new biomass target (or SSBMSY-Proxy), where SSBTarget is calculated as 

SSB0/2,  

• SSB/SSBThreshold = 1 is the new minimum stock size threshold which defines overfished status, 

where SSBThreshold is calculated as SSB0/4, 

• F/FThreshold = 1 is the new fishing mortality threshold which defines overfishing, where Fthreshold is 

calculated as 4.136 times the mean F during 1982-2015.  

 

The Atlantic surfclam stock was not overfished in 2015 (NEFSC 2016). Based on recommended reference 

points for the whole stock which use spawning stock biomass (SSB), estimated SSB2015/SSBThreshold = 2.54 

(probability overfished < 0.01). Overfishing did not occur in 2015 (NEFSC 2016). Based on new 

recommended reference points, estimated F2015/FThreshold = 0.295 (probability overfished < 0.01). 

 

Basis for 2018-2020 ABC Recommendation  

 

Staff recommend measures be developed for 3-years.  

 

Projections from the SAW 61 report (NEFSC 2016) provided estimates of OFLs for 2018-2020 (NEFSC 

2016). If the SSC considered surfclam to be a typical stock and applied the previous methods that include 

an SSC-modified OFL probability distribution and an assumed lognormal OFL distribution with a CV = 

100%, the ABCs would be calculated as given here. 

 

 

Year 
OFL 

(mt) 

ABC 

(mt) 

SSB/SSBThreshold 

(ratio) 

P 

(overfishing) 

2018 74,859 60,623 2.9 40% 

2019 74,260 60,138 3.0 40% 

2020 74,131 60,034 3.2 40% 

 

 

However, staff does not recommend using the prior approaches to determine the OFL and ABC because 

the absolute estimates of spawning stock biomass, fishing mortality, and recruitment, are not considered 

reliable based on this assessment, and there is additional uncertainty due to combining these estimates for 

the northern and southern areas to produce whole stock estimates. 

 

The assessment results are robust with respect to stock status, and suggest that the current catch levels are 

reasonable. Therefore, staff recommends setting the ABC based on maintaining catch levels that allow for 

the 26,218 mt quota which has been in place since 2004. Staff recommend an ABC = 29,363 each year 

for 2018-2020, which is the commercial quota of 26,218 mt plus an additional 12% for incidental 

mortality. Since 2010, the fishery has landed between 68% and 72% of the total commercial quota, and 



  
 

Page 4 of 10 

 

the fishery has not landed 100% of the quota since 2003. The industry has indicated they are market 

limited.  

 

Staff Recommended 

Year OFL (mt) 
ABC 

(mt) 

SSB/SSBThreshold 

(ratio) 

P       

(overfishing) 

2018 
Not 

Specified1 

29,363 

Not possible to provide 2019 29,363 

2020 29,363 

 

 

Other Management Measures 

 

Catch and Landings Limits 

 

In the FMP, the ABC=ACL=TAC and the Council specifies an ACT that accounts for management 

uncertainty and other relevant factors (Figure 1). Discards are assumed to be zero; however, there is an 

incidental fishing mortality rate of 12% that applies to landings (commercial quota).  

 

Management uncertainty is comprised of two parts: uncertainty in the ability of managers to control catch 

and uncertainty in quantifying the true catch (i.e., estimation errors). Because this is an ITQ fishery, and 

clams cannot be landed without cage tags, the implementation uncertainty is generally considered to be 

insignificant.   

 

Catch is defined as the sum of landings, a 12% incidental mortality applied to landings, and discards 

(which are assumed to be 0). The ACL is equal to the ABC as prescribed in the FMP.  

 

Staff recommend the ACT for each year of 2018-2020, be set at 29,363 mt, which results in a commercial 

quota of 26,218 mt (3.40 million bushels). This is the same ACT and commercial quota that was 

implemented for the 2014-2018 fishing years. 

                                                
1 OFL cannot be specified given current state of knowledge.  
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Figure 1. Atlantic surfclam catch limit structure. 

 

Surfclam Minimum Size 

 

In the regulations it states that, "Upon recommendation of the MAFMC, the [NMFS] Regional 

Administrator [RA] may suspend annually, by publication in the Federal Register, the minimum shell-

length standard, unless discard, catch, and survey data indicate that 30 percent of the surfclams are smaller 

than 4.75 inches (12.065 cm) and the overall reduced shell length is not attributable to beds where the 

growth of individual surfclams has been reduced because of density dependent factors."  

 

Each year an analysis of the size composition of the landings is developed to inform the RA regarding 

minimum size regulations. The report titled, "Estimated Proportion of Undersized Surfclam Landings for 

2016” (Hermsen 2016), indicates that: 

 

An estimated 14.4% of the coast wide surfclam landings to date in 2016 were undersized. The lower and 

upper 95% confidence intervals (CI) for this estimate were 13.5% and 15.3%. However, it should be noted 

that there are regional differences. In the Delmarva statistical areas, the estimated percent of undersized 

clams in the landings is 31.3% (95% CI of 30.0-31.8%), New Jersey is 10.7% (95% CI of 10.6-10.7%), 

and Georges Bank is 8.7% (95% CI of 8.6-8.8%). 

 

Staff recommend continued suspension of the minimum shell-length standard for 2018 given that the 

coastwide 30% threshold for suspension was not triggered. However, the Council should carefully review 

this information next year and consider issues related to the large numbers of undersized clams that are 

appearing in the landings in the Delmarva area.  
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Small Surfclam Areas 

 

The regulations state that, the "[NMFS] Regional Administrator [RA] may close an area to surfclams and 

ocean quahog fishing if he/she determines, based on logbook entries, processors' reports, survey cruises, 

or other information, that the area contains surfclams of which: 

(i) Sixty percent or more are smaller than 4.5 inches (11.43 cm); and 

(ii) Not more than 15 percent are larger than 5.5 inches (13.97 cm) in size." 

 

The last time this provision was applied was during the 1980's with three area closures (Atlantic City, NJ, 

Ocean City, MD, and Chincoteague, VA), with the last of the three areas reopening in 1991.  

 

An analysis of surfclam size distribution has been provided by the NEFSC (Dan Hennen Pers. Comm., 

NEFSC 2017). Because the commercial fishing gear selects for larger clams and does not sample small 

clams well, fishery-dependent data would not be representative of the proportions at size in an area. The 

fishery-independent clam survey conducted by the NEFSC uses a dredge design which captures smaller 

surfclams, has randomly selected stations within each survey strata, and provide a sample of the 

proportions of small (<4.5 inches), large (> 4.5 inches and <5.5 inches), and extra-large clams (>5.5 

inches) in the sampling strata. Stations within each strata that were candidates for the criteria listed in the 

regulations (see i and ii above) from the 2011, 2012-2014, and 2015-2016 clam surveys were mapped 

(Figures 2, 3, and 4).  

 

In addition, industry has indicated that in 2015 they implemented two large, voluntary closures off Ocean 

City, MD and Point Pleasant, NJ (250 square miles) to protect small surfclams and to maximize their use 

of the resource. Details on the location of these closures have not been provided by industry and are 

unknown. 

 

This information is presented so the Council can monitor changes in the distribution of surfclam size 

composition over time and determine if a closure is appropriate. Staff recommend the Council continue 

to monitor these spatial differences in the fishery.  
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Figure 2. 2011 NEFSC Clam survey stations where surfclams sampled met the small clam area criteria. Source: Dan Hennen Pers. 

Comm., NEFSC 2017.  
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Figure 3. 2012-2014 NEFSC Clam survey stations where surfclams sampled met the small clam area criteria. Note: Although the 

selectivity was corrected for the new survey vessel/dredge used starting in 2012, this may not be exactly comparable to 2011 (Figure 1). 

Source: Dan Hennen Pers. Comm., NEFSC 2017. 
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Figure 4. 2015-2016 NEFSC Clam survey stations where surfclams sampled met the small clam area criteria. Note: Although the 

selectivity was corrected for the new survey vessel/dredge used starting in 2012, this may not be exactly comparable to 2011 (Figure 1). 

Source: Dan Hennen Pers. Comm., NEFSC 2017. 
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M E M O R A N D U M  

Date:  April 28, 2017 

To: Chris Moore, Executive Director 

From:  Jessica Coakley and José Montañez, Staff 

Subject:  Ocean Quahog Management Measures (2018-2020) 

 

Executive Summary                                                                                                                                                     

 

The ocean quahog resource in the US exclusive economic zone (EEZ) is not overfished and overfishing 

is not occurring in 2016 (NEFSC 2017). The ocean quahog stock was assessed and peer reviewed in 

February 2017 at Stock Assessment Workshop (SAW 63). These reports are available at: 

http://www.mafmc.org/ssc-meetings/2017/may-17-18. 

Last year, specifications were developed for 2017-2018, with the expectation that a new stock assessment 

could allow 2018 measures to be revised as needed. This year, staff recommend specifications be set for 

3 years (2018-2020) based on the new assessment. The staff recommendation for acceptable biological 

catches (ABCs) for 2018, 2019, and 2020 is 25,924 mt each year. The fishery management plan specifies 

that the annual catch limit (ACL) equals the ABC. Staff recommend a non-Maine fishery ACT (annual 

catch target) of 25,400 mt with a Maine ACT of 524 mt for each year, 2018, 2019, and 2020; combined 

these are equal to the ABC=ACL. This results in a commercial quota of 24,190 mt (5.3 million bushels) 

and a quota for the Maine quahog fishery of 499 mt (100,000 Maine bushels). These are the same quotas 

that have been implemented since 2005.  

 

Introduction                                                                                                                                                      

 

The Magnuson Stevens Act requires each Council's Scientific and Statistical Committee (SSC) to provide, 

among other things, ongoing scientific advice for fishery management decisions, including 

recommendations for ABC, preventing overfishing, and maximum sustainable yield. The Council's catch 

limit recommendations for the upcoming fishing year(s) cannot exceed the ABC recommendation of the 

SSC. In this memorandum, information is presented to assist the development of measures for the Council 

to consider for the 2018-2020 fishery for ocean quahogs. The SSC will recommend an ABC for the ocean 

quahog fishery that addresses scientific uncertainty. Based on the SSC recommendations, the Council will 

make recommendations for ACLs, ACTs, and other implemented measures, and provide those 

recommendations to the NMFS Northeast Regional Administrator.  
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Review of SSC Recommendations for Fishing Years 2014-2018  

 

In May 2013, the SSC met to recommend ABCs for ocean quahog for fishing years 2014-2016. The SSC 

recommended the ocean quahog assessment be considered Level 4 (OFL cannot be specified given current 

state of knowledge) and noted, “that the survey and assessment model provides reliable information on 

the trends in stock biomass. As a result, given the information on catches, it is possible to develop indices 

of relative exploitation that likely provide reliable indications of the trend in exploitation. In contrast, the 

SSC deemed the OFL to be non-credible because few recruitment pulses have been observed in the survey, 

due to the extreme longevity of quahog, and it appears to be incompatible with the observed stock 

dynamics. The SSC also determined that the species has an “atypical” life history.” The SSC also, 

“deemed that it lacked credible scientific information on which to base a change in ABC.” 

 

The SSC recommended setting an ABC equivalent to status quo (26,100 mt) for 2014-2016. It was noted 

that, “It is the SSC’s expectations that catches will remain relatively unchanged during this period. 

Moreover, the SSC wishes to recommend to the Council, in the strongest possible terms that a benchmark 

assessment be conducted that focuses on establishing credible biological reference points for a species 

that is extremely long lived and has a highly uncertain recruitment pattern.” 

 

Year 
OFL 

(mt) 

ABC 

(mt) 

Biomass 

(mt) 

P 

(overfishing) 

2014 

Not 

Specified1 

26,100 

Not possible to provide 

2015 26,100 

2016 26,100 

2017 26,100 

2018 26,100 

 

At that May 2013 meeting, the SSC stated that the principle sources of scientific uncertainty are: 

a) The fishing mortality rate reference point is deemed to be non-credible, both because of the 

               species to which quahogs were compared were inappropriate and because the details of the 

 calculations of spawning-per-recruit for any particular level were poorly justified. 

b) Forecasts over 40-50 years were provided to SSC. Although these forecasts were not used 

 in the ABC determination, the SSC notes that forecasts over this duration should be 

 continued. 

c) It is not known whether the low recent recruitments were reflective of a change in 

 underlying stock productivity or a consequence of the life history of a long-lived species 

 with highly uncertain recruitment. 

d) The nature of historical recruitments is poorly known. 

e) The SSC notes that it identified other substantial sources of uncertainty in its report in  

 2010. 

 

At that May 2016 meeting, the SSC noted the principle sources of scientific uncertainty identified in May 

2013 applied.  

                                                
1 OFL cannot be specified given current state of knowledge.  



 

 

Stock Status and Biological Reference Points  

 

The ocean quahog stock assessment was peer reviewed and approved for management at SAW 63 (NEFSC 

2017). A statistical catch at age and length model called SS3 was used and incorporated length structure, 

and was conducted as two assessment area pieces and then combined (NEFSC 2017). More detailed 

descriptions of the stock assessment are available in the SAW 63 documents (i.e., summary, report, SARC 

panel reviews) available at:  http://www.nefsc.noaa.gov/saw. 

 

New SAW 63 biological reference points were developed and revised from the prior SAW. The new 

reference points are ratios rather than absolute values. This approach allows for conclusions about the 

status of the ocean quahog stock despite substantial uncertainty in the actual biomass of the stock. 

 

• SSB/SSBTarget = 1.25 is the new biomass target (or SSBMSY-Proxy), where SSBTarget is calculated as 

0.5*SSB0,  

• SSB/SSBThreshold = 1 is the new minimum stock size threshold which defines overfished status, 

where SSBThreshold is calculated as 0.4*SSB0, 

• F/FThreshold = 1 is the new fishing mortality threshold (FMSY-Proxy) which defines overfishing, where 

FThreshold is 0.019.  

 

The ocean quahog stock was not overfished in 2016 (NEFSC 2017). Based on recommended reference 

points for the whole stock which use spawning stock biomass (SSB), estimated SSB2016/SSBThreshold = 2.04 

(probability overfished < 0.01). Overfishing did not occur in 2016 (NEFSC 2017). Based on new 

recommended reference points, estimated F2016/FThreshold = 0.207 (probability overfished < 0.01). 

 

Basis for 2018-2020 ABC Recommendation  

 

Staff recommend measures be developed for 3-years.  

 

Projections from the SAW 63 report provided estimates of OFLs for 2018-2020 (NEFSC 2017). If the 

SSC considered ocean quahog to be an atypical stock and applied an SSC-modified OFL probability 

distribution and an assumed lognormal OFL distribution with a CV = 100%, the ABCs would be calculated 

as given here. 

 

Year 
OFL 

(mt) 

ABC 

(mt) 

SSB/SSBThreshold 

(ratio) 

P 

(overfishing) 

2018 61,647 44,729 2.0 35% 

2019 63,642 46,177 2.0 35% 

2020 63,116 45,795 2.0 35% 

 

 

However, staff does not recommend using this approach to determine the OFL and ABC because the 

absolute estimates of spawning stock biomass, fishing mortality, and recruitment, are uncertain. The 

SARC 63 reviewers agreed, “that the focus on trends and ratios in the assessment, especially for assessing 

http://www.nefsc.noaa.gov/saw


 

stock status, was appropriate. First, almost all of the information on biomass scale was from the priors on 

survey catchability and there is reason to believe that the depletion estimates of catchability (q) are not 

equivalent to catchability during the survey. Second, sensitivity and retrospective analyses show that the 

model’s estimates of trends in biomass and fishing mortality were much more stable than the estimates of 

absolute values.” 

 

The assessment results are robust with respect to stock status, and suggest that the current catch levels are 

reasonable. Therefore, staff recommends setting the ABC based on maintaining catch levels that allow for 

the current quota levels for the Maine and non-Maine fisheries. Staff recommend an ABC = 25,924 mt 

each year for 2018-2020, which is the current commercial quota plus an additional 5% for incidental 

mortality. Since 2005, the fishery has landed between 56% and 67% of the total commercial quota, and 

hasn’t been close to landing the entire quota since 1998 (99% of quota landed). The industry has indicated 

they are market limited.  

 

 

Staff Recommended 

Year OFL (mt) 
ABC 

(mt) 

SSB/SSBThreshold 

(ratio) 

P       

(overfishing) 

2018 
Not 

Specified2 

25,9243 

Not possible to provide 2019 25,9244 

2020 25,9244 

 

Other Management Measures 
 

In the FMP, the ABC=ACL=TAC and the Council specifies an ACT that accounts for management 

uncertainty and other relevant factors (Figure 1). Discards are assumed to be zero; however, there is an 

incidental fishing mortality rate of 5% that applies to landings (commercial quota).  

 

Management uncertainty is comprised of two parts: uncertainty in the ability of managers to control catch 

and uncertainty in quantifying the true catch (i.e., estimation errors). Because this is an ITQ fishery, and 

ocean quahogs cannot be landed without cage tags, the implementation uncertainty is generally considered 

to be insignificant.  

Catch is defined as the sum of landings, a 5% incidental mortality applied to landings, and discards (which 

are assumed to be 0). The ACL is equal to the ABC as prescribed in the FMP.  

 

Staff recommend a non-Maine fishery ACT of 25,400 mt, and a Maine ACT of 524 mt. This results in a 

commercial quota of 24,190 mt (5.3 million bushels) and a quota for the Maine quahog fishery of 499 mt 

(100,000 Maine bushels). These are the same quotas that have been implemented since 2005.  

 

                                                
2 OFL cannot be specified given current state of knowledge.  
3 25,400 mt for non-Maine fishery and 524 mt for Maine fishery.  



 

  

 

Figure 1. Ocean quahog catch limit structure. 
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Surfclam and Ocean Quahog Advisory Panel 

Fishery Performance Report (FPR) May 2017 

 

The Mid-Atlantic Fishery Management Council's Surfclam and Ocean Quahog (SCOQ) Advisory 

Panel met on April 18, 2017 in-person in Philadelphia, PA to review updates to the surfclam and 

ocean quahog fishery information documents and revise the 2017 fishery performance report based 

on advisor perspectives on these fisheries. 

 

Council Advisors: Thomas Alspach, Thomas Dameron, Peter Himckak, Samuel Martin, Joseph 

Myers, and David Wallace.  

 

Public: Thomas Hoff. 

 

Staff and Council Members: Jessica Coakley (Staff), Peter DeFur (SCOQ Committee Chair), and 

José Montañez (Staff). 

 

Surfclam and Ocean Quahog 

 

Quotas 

 

The advisors would like to see status quo quotas for the upcoming fishing years; the stability in 

the quota translates into stability in the fishery and market. 

 

Critical Issues (not in any priority order) 

 

A critical current challenge to the surfclam and ocean quahog fishery is the New England Council's 

Omnibus Habitat Amendment which has the potential to ban bottom tending mobile gear 

(including clam dredges) from high energy sand environments, where the surfclam and ocean 

quahogs fishery is the only fishery being prosecuted. This action has the potential to impact the 

spatial distribution of the fishery, which will result in biological impacts as well as social and 

economic impacts. It also impacts the Mid-Atlantic Council's ability to manage its jurisdictional 

fishery for surfclam and ocean quahogs. The industry needs the support of the Council and 

National Marine Fisheries Service (NMFS) in addressing these concerns. The Mid-Atlantic 

Council needs to be more involved in habitat issues (and other issues) that are being proposed 

through the New England Council process.  

 

The Council is developing an excessive shares amendment to adopt an excessive share regulation, 

potentially as a percent cap, on individual transferrable quotas (ITQ) ownership. This is a concern 

for industry because it could interfere with the efficient operation of industry plants and fleets, 

because of issues related to possible divestment or limitations on further consolidation because of 

the high volume needed to be lucrative in this fishery. The industry is also concerned because 

NMFS has indicated that this issue must be addressed before other pressing issues, such as the 

mixed clam harvesting issue, can be addressed through an amendment action.  
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The mixing of surfclams and ocean quahogs, because of increased co-occurrence, during 

harvesting operations is an issue from a regulatory perspective. Regulations do not allow flexibility 

or a minimal tolerance for mixing, and could result in violations and fines if a few of the other 

species are mixed in with the landings. The industry would like the Council to address this issue. 

 

Market Issues 

 

For surfclams and ocean quahogs, there are occasional landings in Ocean City, MD. It used to be 

significant but is no longer. Cape May and Wildwood, NJ are no longer significant. Most of the 

fleet is fishing out of Pt. Pleasant and Atlantic City, NJ, Oceanview, NY, Hyannis, MA (surfclams 

only), and New Bedford, MA. Vessels have been moving North and shifting effort. For more 

details, see the Surfclam and Quahog Fishery Information Documents.  

 

For Maine quahogs, the quahogs have increased to sizes larger than the preferred small size for 

the market, which explains the decline in the catch rates and prices for Maine quahogs. This fishery 

could be due to a large set of clams that have grown out of marketable size, or the markets have 

changes.  

 

Trucking costs and the distance needed to travel to harvest clams has put greater economy on scale 

and location. Fuel prices declined and stabilized in recent years giving some relief to industry 

participants.  

 

The cost of complying with regulatory function has generally increased. The Cost Recovery 

process has been implemented and is a source on increased costs to the industry.  

 

Vessels built after July 2013 and over 79 feet in length will need to be “classed,” and then 

subsequently kept in that class by inspections. This has created significant cost considerations that 

could be many times greater than what it construction cost prior to 2013 (2-3 times greater). 

Operations and inspection costs have also increased. This will result in vessels being kept in 

operation much longer than they should be.  

 

The push to comply with global food safety requirements/initiatives and sustainability certification 

lead to additional costs. The global food safety ratings are being required by buyers, and if not 

satisfied could lead to buyers choosing not to use specific suppliers. The surfclam and ocean 

quahog fisheries are presently Marine Stewardship Council (MSC) certificated for Federal 

surfclam and non-Maine ocean quahogs (see MSC website for details). Some of the larger clients 

of processors are demanding the MSC certification. Many of the processors are undergoing chain 

of custody audits to enable use of MSC logo.  

 

The seafood imported into the US needs to be compliant with hazard analysis and critical control 

points (HACCP) but may not have to meet the third-party audits, which makes the domestic 

seafood more expensive. During a recertification process, it becomes more stringent than the initial 

certification ("keep raising the bar"); the facility could be found not compliant.  

 

Increasing foreign imports and foreign competition puts a constraint on price, and the price cannot 

be increased to absorb all the additional costs and still be competitive in the market place. The 
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limit in demand for clams in the market is driven by many market factors including foreign seafood 

competition, other products in the marketplace (chicken, etc.), shifting toward healthier market 

products (e.g., clam sushi, etc. versus a fried or cream based product), and competition with other 

ingredients, as clams typically are not a center of the plate product. The overall retail market 

demand has been steady.  

 

If just comparing landed value of surfclams and ocean quahogs to landed value of other fish 

seafood products, you would tend to underestimate the total economic value of that fishery. There 

is limited information on the multipliers for this industry. There is a large multiplier from the 

shucking plant to further processing. A study has been completed by SCeMFiS to examine these 

factors in more detail.  

 

Environmental and Ecological Issues 

  

Many species (including surfclams and ocean quahogs) are moving toward the poles or into deeper 

waters. This movement is temperature driven. Historically, about half the quota for quahogs used 

to be taken in the area off the Southern area. The surfclams are increasing in these Southern areas, 

possibly because of the faster growth rates for surfclams settling when compared to quahogs. Some 

of the Southern beds that used to be quahog beds now have surfclam recruitments, which is 

contributing to mixing of species during harvesting operations (see Critical Issues section).  

 

The natural shift in the stocks distribution northwards has driven the movement of the fishery. For 

more details, see the Surfclam Fishery Information Document. 

 

There are proposed spatial closures that are being considered to address bottom tending mobile 

gear impacts on habitat (see Critical Issues section). The spatial area for the fishery is small and 

the gear impacts are considered to be minimal and temporary in nature, due to the high energy 

sand environments. 

 

Energy Issues  

 

Advisors ask the Council to provide the Bureau of Ocean Energy Management (BOEM) all 

relevant data on surfclam and ocean quahog habitat and highlight the devastating effect a BP like 

disaster would have on our fishery if oil and gas leases were given out in the waters to the south 

[in Mid-Atlantic] that are now under consideration. 

 

The clam advisors are concerned about the BOEM wind farm leasing process and potential impacts 

to historically important fishing areas. The industry wants opportunities to engage with developers 

on wind array siting relative to the most productive clam fishing beds. Siting is critical in terms of 

ensuring reasonable fishing access.  

 

General Fishing Trends 

 

The landings per unit effort (LPUE) is not indicative of stock abundance because it only reflects 

the fishing occurring in a few ten-minute squares (see Fishery Information Documents). The LPUE 
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has leveled off in recent years. The LPUE continues to be high on Georges Bank and there are 6 

permitted vessels (4 currently fishing) in the open portion of the Georges Banks closed area.  

 

Industry have voluntarily implemented closed areas for small surfclams to maximize use of the 

resource.  

 

OY 

 

The industry was comfortable with a maximum OY of 3.4 million bushels for surfclams in terms 

of production. For ocean quahogs a maximum OY of 6 million bushels is reasonable in terms of 

production. Landings for quahogs have been below the OY range because of demand for quahogs.  

 

Also of Interest 

 

The clam fishery is the first fishery doing electronic reporting on a per vessel and trip basis (“e-

Clams”) and this voluntary program is being used by nearly all vessels. It is still being evaluated 

and tested by NMFS, so both paper and electronic logs are being used and matched. The 

information should be available in more real time once implemented. 

 

A new vessel Seawatcher II has just been launched (159 feet) and another processor is close to 

signing contracts to build another vessel.  

 

Science and Research Initiatives 

The Science Center for Marine Fisheries (SCeMFiS) is an industry, university, and National 

Science Foundation (NSF) supported research center and has several completed, ongoing and 

recently funded research projects:  

• SCeMFiS, with contributions from NMFS NEFSC, has completed research into data 

corrections for the breakage of clams in survey mode. This research was taken up 

because of the additional breakage since switching over to an industry vessel for surveys. 

If any size clam, large or small, experienced disproportionate breakage the age 

demographic of the population would not be accurately represented in the assessment. 

The final report is available on the SCeMFiS website: http://scemfis.org/.  

• SCeMFiS has completed the fabrication of a dredge for the collection of juvenile (pre- 

recruit size) ocean quahog and surfclams. The new Dameron-Kubiak dredge, to be used 

for selectivity sampling typically conducted during survey operations, has been tested by 

the NEFSC, NMFS, and found to improve selectivity experiments. The final report is 

available on the SCeMFiS website.  

• SCeMFiS has evaluated an area management strategy for the surfclam fishery as one of 

its projects. The final report is available on the SCeMFiS website.  

• SCeMFiS has funded ocean quahog recruitment and life history dynamics research. This 

research does not agree with the long-held belief that major quahog recruitment events 

appear to be separated by decades, that ocean quahogs are relatively unproductive with 

infrequent recruitment thus vulnerable to overfishing and potential contribution of 

recruitment to stock biomass and productivity is unknown. The Dameron – Kubiak 

http://scemfis.org/
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dredge has shown regular recruitment from the last 60 years down to 10 years of age 

where the dredge efficiently captures animals. (Recruitment of the ocean quahog (Arctica 

islandica): size and age structure in collections with the Dameron-Kubiak dredge in 

summer 2014. A final report to Industry Advisory Board (IAB) of the SCeMFiS project 

number: 2014-02- RM-VIMS is now on the SCeMFiS website. Ongoing studies of age 

structure from 60 – 180 years of age show regular recruitment with lower reports of very 

old animals probably due to natural mortality. Major recruitment events appear to be 

more by chance of larval survival and the fact that the stock is near carrying capacity. A 

publication has been developed and is available on the SCeMFiS website. 

• SCeMFiS has funded a surfclam and ocean quahog assessment team made up of Drs. 

Daphne Munroe, Eric Powell and Roger Mann. The team will attend meetings of the 

Invertebrate Subcommittee, SAW and MAFMC SSC and support the academic 

commitment to the ocean quahog benchmark assessments. The team will provide new 

information through the Invertebrate Subcommittee process on historical and recent 

recruitment to address SSC concerns. The SCeMFiS team will interface with and provide 

support to the NMFS assessment team during the assessment process with the goal of 

reducing uncertainty in the assessment process.  

• SCeMFiS has generated GIS layers for the Nantucket and Georges Bank Closed Areas in 

response to fishing restrictions by the creation of Habitat Management Areas in the 

regions.  The surfclam fishery is seeking an exemption because the bottom type occupied 

by surfclams is primarily sand and so is not the type of bottom identified as important 

habitat for protection under the closure. Information on bottom type, however, is spotty 

relative to the scale of the closed areas and the locations potentially fishable using 

hydraulic dredges. The SCeMFiS team will analyze NMFS survey data and data from the 

fishing fleet operating in the NS/GB region to provide improved differentiation between 

habitat of concern and high-energy sands supporting surfclam production. These analyses 

will provide information on sub-regions in the HMAs supporting live market-size 

surfclams and regions of complex habitat as evidenced by the presence of un-towable 

bottom, location of reported dredge damage (by inference bottom with boulders or other 

obstructions), and locations where the survey dredge caught cobbles, rocks, and boulders. 

• At the April 27, 2017 SCeMFiS Industry Advisory Board meeting an ocean quahog 

project was funded to validate estimation procedures for an age-at-length key.  This 

research will provide the basis for development of an age-dependent assessment model 

and a better understanding of the uncertainties and an improved ability to manage risk 

and achieve maximum sustainable yield from the ocean quahog biomass. 

• At the April 27, 2017 SCeMFiS Industry Advisory Board meeting a survey of surfclams 

southeast of Nantucket was funded.  The surfclam fishery southeast of Nantucket remains 

outside of the area surveyed by NEFSC due to shallow depths, strong tides and bottom 

topography that makes operation of a large survey vessel intractable. The objective is to 

survey the active fishery area and provide information to the EFH discussion on surfclam 

stock status, habitat and economic impact to the local fleet. 

• At the April 27, 2017 SCeMFiS Industry Advisory Board meeting a project was funded 

to evaluate alternative approaches to risk-based catch advice.  Methods for risk based 

catch advice will be reviewed to evaluate the alternative control rules for determining 

Acceptable Biological Catch (ABC) for shellfish fisheries. Results can inform a 

subsequent management strategy evaluation tailored to Mid-Atlantic shellfish stocks. 
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• At the April 27, 2017 SCeMFiS Industry Advisory Board meeting an ocean quahog 

project was funded to support population modeling to interpret population age 

frequencies.  The project will address the concerns that the present model tends to 

underestimate asymptotic abundance and that the present model cannot interpret New 

Jersey and Long Island ocean quahogs because growth rates vary over the time history of 

the population.  This project will build on previous SCeMFiS funded work by Roger 

Mann and Sara Pace and will be supported by additional data provided by a S-K grant to 

Mann. 
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Mid-Atlantic Fishery Management Council  

Atlantic Surfclam Information Document – April 2017 

 

Note: The Atlantic surfclam stock was assessed and peer reviewed in July 2016. In addition to 

the stock assessment reports, the Northeast Fishery Science Center (Dan Hennen Pers. Comm., 

NEFSC 2017) has provided a data update that provides more recent fishery data available. The 

following summarizes some of the information from the stock assessment and data update, but 

not all; the full reports can be referenced for additional details and are available at:  

http://www.mafmc.org/ssc-meetings/2017/may-17-18. 

 

Management System 

 

The Fishery Management Plan (FMP) for Atlantic surfclam (Spisula solidissima) became 

effective in 1977. The FMP established the management unit as all Atlantic surfclams in the 

Atlantic Exclusive Economic Zone (EEZ). The FMP is managed by the Mid-Atlantic Fishery 

Management Council (Council), in conjunction with the National Marine Fisheries Service 

(NMFS) as the Federal implementation and enforcement entity. The primary management tool is 

the specification of an annual quota, which is allocated to the holders of allocation shares 

(Individual Transferable Quotas - ITQs) at the beginning of each calendar year as specified in 

Amendment 8 to the FMP (1988). In addition to the Federal waters fishery, there is a small 

fishery prosecuted in the state waters of New York, New Jersey, and Massachusetts. The FMP, 

including subsequent Amendments and Frameworks, is available on the Council website at: 

http://www.mafmc.org. 

 

Basic Biology 
 

Information on Atlantic surfclam biology can be found in the document titled, “Essential Fish 

Habitat Source Document: Surfclam, Spisula solidissima, Life History and Habitat 

Requirements” (Cargnelli et al. 1999). An electronic version is available at the following 

website: http://www.nefsc.noaa.gov/nefsc/habitat/efh. Additional information on this species is 

available at the following website: http://www.fishwatch.gov. A summary of the basic biology is 

provided below. 

 

Atlantic surfclams are distributed along the western North Atlantic Ocean from the southern Gulf 

of St. Lawrence to Cape Hatteras. Surfclams occur in both the state territorial waters (≤ 3 mi 

from shore) and within the EEZ (3-200 miles from shore). Commercial concentrations are found 

primarily off New Jersey, the Delmarva Peninsula, and on Georges Bank. In the Mid-Atlantic 

region, surfclams are found from the intertidal zone to a depth of about 60 meters (197 ft), but 

densities are low at depths greater than 40 meters (131 ft).  

 

The maximum size of surfclams is about 22.5 cm (8.9 inches) shell length, but surfclams larger 

than 20 cm (7.9 inches) are rare. The maximum age exceeds 30 years and surfclams of 15-20 

years of age are common in many areas. Surfclams are capable of reproduction in their first year 

of life, although full maturity may not be reached until the second year. Eggs and sperm are shed 

directly into the water column. Recruitment to the bottom occurs after a planktonic larval period 

of about three weeks. 

http://www.mafmc.org/ssc-meetings/2017/may-17-18
http://www.mafmc.org/
http://www.nefsc.noaa.gov/nefsc/habitat/efh
http://www.fishwatch.gov/
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Atlantic surfclams are suspension feeders on phytoplankton, and use siphons which are extended 

above the surface of the substrate to pump in water. Predators of surfclams include certain 

species of crabs, sea stars, snails, and other crustaceans, as well as fish predators such cod and 

haddock.   

 

Status of the Stock 
 

The Atlantic surfclam stock assessment was peer reviewed and approved for use by management 

at Stock Assessment Workshop 61 (SAW 61; July 2016). A statistical catch at age and length 

model called Stock Synthesis was used. Reports on “Stock Status,” including assessment and 

reference point updates, SAW reports, and Stock Assessment Review Committee (SARC) 

panelist reports are available online at the NEFSC website: http://www.nefsc.noaa.gov/saw. 

 

New reference points were developed for SAW 61 which are more justified scientifically. The 

new biomass reference points and measures of stock biomass are ratios rather than absolute 

biomass in weight. This approach allows for conclusions about the status of the surfclam stock 

despite substantial uncertainty in the actual biomass of the stock. 

 

The Atlantic surfclam stock was not overfished in 2015 (Figure 1; NEFSC 2016). Based on 

recommended reference points for the whole stock which use spawning stock biomass (SSB), 

estimated SSB2015/SSBThreshold = 2.54 (probability overfished < 0.01). For surfclam, SSB is 

almost equal to total biomass. Trends expressed as the ratio SSB/SSBThreshold are more reliably 

estimated than SSB. For the whole stock, relative SSB (SSB/SSBThreshold) declined during the last 

fifteen years but is still above the target. 

 

Overfishing did not occur in 2015 (Figure 2; NEFSC 2016). Based on new recommended 

reference points, estimated F2015/FThreshold = 0.295 (probability overfished < 0.01). Trends 

expressed as the ratio F/FThreshold are more reliably estimated than absolute fishing mortality rates. 

For the whole stock the trend in relative F (F/FThreshold) generally increased during the last fifteen 

years (despite recent declines in the south) but is still below the threshold. 

 

Trends expressed as the ratio of recruitment (R) and mean recruitment in an unfished stock (R0) 

are more reliably estimated than absolute recruitment (Figure 3; NEFSC 2016). The trend in 

relative recruitment is measured using the ratio R/R0. Recruitment generally increased over the 

last decade, and in 2015 R/R0 was 0.57 in the north, 0.97 in the south, and 0.75 for the stock as a 

whole, indicating recruitment in 2015 was about 57%, 97% and 75% of the maximum long term 

average in the three regions. These recruitment patterns are probably normal in a surfclam stock 

at relatively high biomass and with low fishing mortality. Recruitment for the whole stock is 

measured as the geometric mean of R/R0 in the northern and southern areas and is more 

uncertain than estimates for either area. 

 

 

 

 

 

 

http://www.nefsc.noaa.gov/saw
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Figure 1. Trends in relative spawning stock biomass (SSB/SSBThreshold) for the whole Atlantic 

surfclam stock during 1984-2015 (NEFSC 2016). The solid line shows estimates from this 

assessment with approximate 50, 80, 90, and 95th percentile lognormal confidence intervals in 

shades of grey. The green short-dash line at SSB/SSBThreshold = 2 is the management target. The red 

long-dash line at SSB/SSBThreshold = 1 is the level that defines an overfished stock. 

 

 
 

Figure 2. Trends in relative fishing mortality F/FThreshold for the whole Atlantic surfclam stock 1984-

2015 (NEFSC 2016). The solid line shows estimates from this assessment with approximate 50, 80, 

90, and 95th percentile lognormal confidence intervals in shades of grey. The solid line at F/FThreshold 

= 1 is the new fishing mortality threshold reference point. 
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Figure 3. Trends in relative recruitment (R/R0 for age zero recruits) for the whole Atlantic 

surfclam stock during 1984-2015 (NEFSC 2016). The solid line shows estimates from this 

assessment with approximate 50, 80, 90, and 95th percentile lognormal confidence intervals 

in shades of grey. The horizontal line is mean recruitment in an unfished stock. 

 

 

Description of the Fishery and Market 
 

The commercial fishery for surfclam in Federal waters is prosecuted with large vessels and 

hydraulic dredges. Surfclam landings and commercial quotas are given in Table 1 and Figure 4. 

The distribution of the fishery has changed over time, as shown in Figures 5-9, with a shift to 

increased landings in Southern New England and Georges Bank areas.  

 

Figures 10-12 provide the distribution of surfclam landings, fishing effort, and landings per unit 

effort (LPUE) in “important” ten minute squares (TMSQ). Important means that a square ranked 

in the top 10 TMSQ for total landings during any five-year period (1980-1984, 1985-1989, 1990-

1994, 1995-1999, 2000-2004, 2005-2009, 2010-2016). Data for 2016 are incomplete and 

preliminary, and is included in the last time block.  

 

Additional information of the length composition of port sampled surfclams, and their associated 

sample sizes by area, are available in the stock assessment reports and data update (Dan Hennen 

Pers. Comm., NEFSC 2017) at: http://www.mafmc.org/ssc-meetings/2017/may-17-18. 

 

 

 

 

 

 

http://www.mafmc.org/ssc-meetings/2017/may-17-18
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Table 1. Federal surfclam quotas and landings: 1998-2018. Landings for state waters are 

approximated as total landings - EEZ landings and may not accurately reflect state 

landings.  

 

Year 

Total 

Landings 

(mt meats; 

includes 

state waters) 

EEZ 

Landings   

(mt meats) 

EEZ 

Landingsa 

('000 bu) 

EEZ Quota         

('000 bu) 
% Harvested 

1998 24,506 18,234 2,365 2,565 92% 

1999 26,677 19,577 2,539 2,565 99% 

2000 31,093 19,788 2,566 2,565 100% 

2001 31,237 22,017 2,855 2,850 100% 

2002 32,645 24,006 3,113 3,135 99% 

2003 31,526 24,994 3,241 3,250 100% 

2004 26,463 24,197 3,138 3,400 92% 

2005 22,734 21,163 2,744 3,400 81% 

2006 25,779 23,573 3,057 3,400 90% 

2007 27,091 24,915 3,231 3,400 95% 

2008 25,038 22,510 2,919 3,400 86% 

2009 22,396 20,065 2,602 3,400 77% 

2010 19,941 17,984 2,332 3,400 69% 

2011b 20,044 18,839 2,443 3,400 72% 

2012b 18,393 18,054 2,341 3,400 69% 

2013b 18,924 18,551 2,406 3,400 71% 

2014c 18,834 18,227 2,364  3,400 70% 

2015c 18,478 18,154 2,354 3,400 69% 

2016c 14,123e 17,885e 2,319e 3,400 68%e 

2017d NA NA NA 3,400 NA 

2018d NA NA NA 3,400 NA 
a 1 surfclam bushel is approximately 17 lb. b The Scientific and Statistical Committee (SSC) recommended an overfishing limit 

(OFL) for 2010, 2011, 2012, and 2013 of 129,300 mt, 114,00 mt, 102,300 mt, and 93,400 mt, respectively, and an acceptable 

biological catch (ABC) of 96,600 mt (2011-2013). c For 2014-2016, the SSC recommended an OFL of 81,150 mt, 75,178 mt, 

71,512 mt, respectively, and an acceptable biological catch (ABC) of 60,313 mt, 51,804 mt, and 48,197 mt, respectively. d For 

2017-2018, the SSC recommended an OFL of 69,925 mt and 70,102 mt, respectively, and an acceptable biological catch (ABC) 

of 44,469 mt and 45,524 mt, respectively. e Preliminary, incomplete 2016 data. Source: NMFS clam vessel logbook reports. Dan 

Hennen Pers. Comm., NEFSC 2017. 
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Port and Community Description 

 

When Amendment 13 to the FMP was developed, the Council hired Dr. Bonnie McCay and her 

associates at Rutgers University to describe the ports and communities that are associated with 

the surfclam and ocean quahog fisheries. The researchers did an extensive job characterizing the 

three main fisheries (non-Maine ocean quahog, Maine ocean quahog, and surfclam). The McCay 

team characterizations of the ports and communities are based on government census and labor 

statistics and on observations and interviews carried out during the late 1990s and in the fall of 

2001. The description of the fishing gear, areas fished, etc. are fully described in Amendment 13. 

Communities from Maine to Virginia are involved in the harvesting and processing of surfclams 

and ocean quahogs. Ports in New Jersey and Massachusetts handle the most volume and value, 

particularly Atlantic City and Point Pleasant, New Jersey, and New Bedford, Massachusetts. 

There are also landings in Ocean City, Maryland, and the Jonesport and Beals Island areas of 

Maine. 

 

Additional information on "Community Profiles for the Northeast US Fisheries" can be found at: 

http://www.nefsc.noaa.gov/read/socialsci/communityProfiles.html. 
 

 

 

 

 
 

Figure 4. Surfclam landings (total and EEZ) during 1965-2015, and preliminary 2016. 
Source: Dan Hennen Pers. Comm., NEFSC 2017. 

http://www.nefsc.noaa.gov/read/socialsci/communityProfiles.html
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Figure 5. Surfclam stock assessment regions and NEFSC shellfish survey strata. The 

shaded strata are where surfclams are found. Source: Dan Hennen Pers. Comm., NEFSC 

2017. 

 
 

Figure 6. Surfclam landings from the US EEZ during 1979-2015, and preliminary 2016, by 

stock assessment region. Source: Dan Hennen Pers. Comm., NEFSC 2017. 
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Figure 7. Nominal landings per unit effort (LPUE in bushels landed per hour fished) for 

surfclam, by region, during 1981-2015, and preliminary 2016. LPUE is total landings in 

bushels divided by total fishing effort. Source: Dan Hennen Pers. Comm., NEFSC 2017. 
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Figure 8. Average surfclam landings by ten-minute squares over time, 1981-2000. Only 

squares where more the 5 kilo bushels were caught are shown. Source: Dan Hennen Pers. 

Comm., NEFSC 2017. 
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Figure 9. Average surfclam landings by ten-minute squares over time, 2001-2015, and 

preliminary 2016. Only squares where more the 5 kilo bushels were caught are shown. 

Source: Dan Hennen Pers. Comm., NEFSC 2017. 
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Figure 10. Annual surfclam landings in "important" ten minute squares (TNMS) during 1980-2016 based on logbook data. 

Important means that a square ranked in the top 10 TNMS for total landings during any five-year period (1980-1984, 1985-

1989, ..., 2000-2004, 2005-2009, 2010-2016). Data for 2016 are incomplete and preliminary. To protect the privacy of individual 

firms, data are not plotted if the number of vessels is less than 2. Instead, a "^" is shown on the x-axis to indicate where data 

are missing. The solid dark line is a spline intended to show trends. The spline was fit too all available data, including data not 

plotted. Source: Dan Hennen Pers. Comm., NEFSC 2017. 
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Figure 11. Annual surfclam effort (hours y-1) in "important" ten minute squares (TNMS) during 1980-2016 based on logbook 

data. Important means that a square ranked in the top 10 TNMS for total landings during any five-year period (1980-1984, 

1985-1989, ..., 2000-2004, 2005-2009, 2010- 2016). Data for 2016 are incomplete and preliminary. To protect the privacy of 

individual firms, data are not plotted if the number of vessels is less than 2. Instead, a "^" is shown on the x-axis to indicate 

where data are missing. The solid dark line is a spline intended to show trends. The spline was fit too all available data, 

including data not plotted. Source: Dan Hennen Pers. Comm., NEFSC 2017. 
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Figure 12. Annual surfclam LPUE (bu h-1) in "important" ten minute squares (TNMS) during 1980-2016 based on logbook 

data. Important means that a square ranked in the top 10 TNMS for total landings during any five-year period (1980-1984, 

1985-1989, ..., 2000-2004, 2005-2009, 2010- 2016). Data for 2016 are incomplete and preliminary. To protect the privacy of 

individual firms, data are not plotted if the number of vessels is less than 2. Instead, a "^" is shown on the x-axis to indicate 

where data are missing. The solid dark line is a spline intended to show trends. The spline was fit too all available data, 

including data not plotted. Source: Dan Hennen Pers. Comm., NEFSC 2017. 
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Federal Fleet Profile 

 

The total number of vessels participating in the surfclam fishery has remained relatively stable 

from 2007 through 2016, and has ranged from 32 vessels in 2008 to 42 vessels in 2012 (Table 2). 

The average ex-vessel price of surflcams reported by processors was $13.25 in 2016, slightly 

higher than the $12.61 per bushel seen in 2015. The total ex-vessel value of the 2016 federal 

harvest was approximately $31 million, slightly higher than $30 million in 2015. Industry has 

described several factors that have affected their industry. Major users of clam meats have 

reduced their purchases from industry and stopped advertising products like clam chowder in the 

media. Industry members reported that imported meat from Canada and Vietnam contributed to 

an oversupply of clam meats in the marketplace. The costs to vessels harvesting clams has 

increased due to the rising costs of insurance; industry has also indicated price of diesel fuel in 

conjunction with distance traveled to fish is a big factor determining trip cost. Trips harvesting 

surfclams have increased in length as catch rates have declined. The distribution of LPUE in 

bushels per hour over time is shown in Figures 7 and 12-14.  

 

Processing Sector 

 

Even though this document describes the surfclam fishery, the information presented in this 

section regarding the processing sector is for both surfclams and ocean quahogs as some of these 

facilities purchase/process both species. In 2016, there were 9 companies reporting purchases of 

surfclams and/or ocean quahogs from the industrial fisheries outside of Maine. They were 

distributed by state as indicated in Table 3. Employment data for these specific firms are not 

available. In 2016, these companies bought approximately $31 million worth of surfclam and 

$22 million worth of ocean quahogs. 

 

Area Closures 

 

Areas can be closed to surfclam fishing if the abundance of small clams in an area meets certain 

threshold criteria. This small surfclam closure provision was applied during the 1980's with three 

area closures (off Atlantic City, NJ, Ocean City, MD, and Chincoteague, VA), with the last of 

the three areas reopening in 1991. Industry has indicated that in 2015 they implemented two 

large, voluntary closures off Ocean City, MD and Point Pleasant, NJ (250 square miles) to 

protect  small surfclams and to maximize their use of the resource. Details on the location of 

these closures have not been provided by industry and are unknown.   

 

Fishing areas can also be closed for public health related issues due to environmental degradation 

or the toxins that cause parayltic shellfish poisoning (PSP). PSP is a public health concern for 

surfclams. PSP is caused by saxitoxins, produced by the alga Alexandrium fundyense (red tide). 

Surfclams on Georges Bank were not fished from 1990 to 2008 due to the risk of PSP. There was 

light fishing on Georges Bank in years 2009-2011 under an exempted fishing permit and LPUE 

in that area was substantially higher (5-7 times higher) than in other traditional fishing grounds. 

The Greater Atlantic Regional Fisheries Office reopened a portion of Georges Bank to the 

harvest of surfclam and ocean quahogs beginning January 1, 2013 (77 FR 75057, December 19, 

2012) under its authority in 50 CFR 648.76. Harvesting vessels must adhere to the adopted 

testing protocol from the National Shellfish Sanitation Program.  
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Figure 13. Average surfclam landings per unit effort (LPUE; bu. h-1) by ten-minute squares 

over time, 1981-2000. Only squares where more the 5 kilo bushels were caught are shown. 

Source: Dan Hennen Pers. Comm., NEFSC 2017. 
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Figure 14. Average surfclam landings per unit effort (LPUE; bu. h-1) by ten-minute 

squares over time, 2001-2015 and preliminary 2016. Only squares where more the 5 kilo 

bushels were caught are shown. Source: Dan Hennen Pers. Comm., NEFSC 2017. 
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Table 2. Federal fleet profile, 2007 through 2016. 

 

 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 

Harvesting BOTH 

surfclams & ocean 

quahogs 

9 8 8 12 12 13 7 7 6 8 

Harvesting only 

surfclams 
24 24 28 22 24 29 33 31 31 30 

Total Vessels 33 32 36 34 36 42 40 38 37 38 

Source: NMFS clam vessel logbooks. 

 

Table 3. Companies that reported buying surfclams and ocean quahogs (from NMFS 

surfclam/ocean quahog dealer report database) in 2016. 

 

Number of 

Companies 

MA Other 

7 2 
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Mid-Atlantic Fishery Management Council  

Ocean Quahog Information Document - April 2017 

 

Note: The ocean quahog stock was assessed and peer reviewed in February 2017. The following 

summarizes some of the information from the stock assessment, but not all; the full assessment 

reports can be referenced for additional details and are available at:  

http://www.mafmc.org/ssc-meetings/2017/may-17-18. 

 

Management System 

 

The Fishery Management Plan (FMP) for ocean quahog (Arctica islandica) became effective in 

1977. The FMP established the management unit as all ocean quahog in the Atlantic Exclusive 

Economic Zone (EEZ). The FMP is managed by the Mid-Atlantic Fishery Management Council 

(Council), in conjunction with NMFS as the Federal implementation and enforcement entity. The 

primary management tool is the specification of an annual quota, which is allocated to the 

holders of allocation shares (Individual Transferable Quotas - ITQs) at the beginning of each 

calendar year as specified in Amendment 8 to the FMP (1988). In addition to the Federal waters 

fishery, there is a small fishery prosecuted in the state waters of Maine. The FMP, including 

subsequent Amendments and Frameworks, is available on the Council website at: 

http://www.mafmc.org. 

 

Basic Biology 
 

Information on ocean quahog biology can be found in the document titled, “Essential Fish 

Habitat Source Document: Ocean Quahog, Arctica islandica, Life History and Habitat 

Requirements” (Cargnelli et al. 1999). An electronic version is available at the following 

website: http://www.nefsc.noaa.gov/nefsc/habitat/efh. Additional information on this species is 

available at the following website: http://www.fishwatch.gov. A summary of the basic biology is 

provided below. 

 

The ocean quahog is a bivalve mollusk distributed in temperate and boreal waters on both sides 

of the North Atlantic Ocean. In the Northeast Atlantic, quahogs occur from Newfoundland to 

Cape Hatteras from depths of about 8 to 400 meters. Ocean quahogs further north occur closer to 

shore. The US stock resource is almost entirely within the EEZ (3-200 miles from shore), outside 

of state waters, and at depths between 20 and 80 meters. However, in the northern range, ocean 

quahogs inhabit waters closer to shore, such that the state of Maine has a small commercial 

fishery which includes beds within the state's territorial sea (< 3 miles). Ocean quahogs burrow 

in a variety of substrates and are often associated with fine sand. 

 

Ocean quahogs are one of the longest-living, slowest growing marine bivalves in the world. 

Under normal circumstances, they live to more than 100 years old. Ocean quahogs have been 

aged well in excess of 200 years. Growth tends to slow after age 20, which corresponds to the 

size currently harvested by the industry (approximately 3 inches). Size and age at sexual maturity 

are variable and poorly known. Studies in Icelandic waters indicate that 10, 50, and 90 percent of 

female ocean quahogs were sexually mature at 40, 64 and 88 mm (1.5, 2.5 and 3.5 inches) shell 

length or approximately 2, 19 and 61 years of age. Spawning occurs over a protracted interval 

http://www.mafmc.org/ssc-meetings/2017/may-17-18
http://www.mafmc.org/
http://www.nefsc.noaa.gov/nefsc/habitat/efh
http://www.fishwatch.gov/
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from summer through autumn. Free-floating larvae may drift far from their spawning location 

because they develop slowly and are planktonic for more than 30 days before settling. Major 

recruitment events appear to be separated by periods of decades. 

 

Based on their growth, longevity and recruitment patterns, ocean quahogs are relatively 

unproductive and able to support only low levels of fishing. The current resource consists of 

individuals that accumulated over many decades. 

 

Ocean quahogs are suspension feeders on phytoplankton, and use siphons which are extended 

above the surface of the substrate to pump in water. Predators of ocean quahogs include certain 

species of crabs, sea stars, and other crustaceans, as well as fish species such as sculpins, ocean 

pout, cod, and haddock. 

 

Status of the Stock 
 

The ocean quahog stock assessment was peer reviewed and approved for use by management at 

Stock Assessment Workshop 61 (SAW 63; February 2017). A statistical catch at length model 

called Stock Synthesis was used. Reports on “Stock Status,” including assessment and reference 

point updates, SAW reports, and Stock Assessment Review Committee (SARC) panelist reports 

are available online at the NEFSC website: http://www.nefsc.noaa.gov/saw. 

 

The ocean quahog was not overfished in 2016 (Figure 1; NEFSC 2017). Based on SAW/SARC-

63 reference points from the 2017 assessment for the stock, estimated SSB2016/SSBThreshold = 2.04 

(probability overfished < 0.01), where SSB is spawning stock biomass.  

 

Overfishing did not occur in 2016 (Figure 2; NEFSC 2017). Based on SAW/SARC-63 reference 

points, estimated F2016/FThreshold = 0.246 (probability overfishing < 0.01), where F is fishing 

mortality rate.  
 

There is little information about annual recruitment variability for ocean quahog. Model 

estimated recruitment has been stable and near unfished recruitment levels since 2000 (NEFSC 

2017). 

 

http://www.nefsc.noaa.gov/saw
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Figure 1. Trends in relative spawning stock biomass (SSB/SSBThreshold) for the whole ocean quahog 

stock during 1982-2016 (NEFSC 2017). The solid line shows estimates from this assessment with 

approximate 50, 80, 90, and 95th percentile lognormal confidence intervals in shades of grey. The 

green short-dash line at SSB/SSBThreshold = 1.25 is the management target. The red long-dash line at 

SSB/SSBThreshold = 1 is the level that defines an overfished stock. 
 
 

 
 
Figure 2. Trends in relative fishing mortality F/FThreshold for ocean quahog stock 1982-2016 (NEFSC 

2017). The solid line shows estimates from this assessment with approximate 50, 80, 90, and 95th 

percentile lognormal confidence intervals in shades of grey. The solid line at F/FThreshold = 1 is the 

new fishing mortality threshold reference point. 
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Description of the Fishery and Market 
 

The commercial fishery for ocean quahog in Federal waters is prosecuted with large vessels and 

hydraulic dredges, and is very different from the small Maine fishery prosecuted with small 

vessels (35-45 ft) targeting quahogs for the local fresh, half shell market. Ocean quahog landings 

and commercial quotas are given below in Table 1 and Figure 3.  

 
Table 1. Federal Ocean Quahog Quotas and Landings: 1998 - 2018. 

Year 

EEZ 

Landings   

(mt meats) 

EEZ 

Landingsa 

('000 bu) 

EEZ Quota         

('000 bu) 
% Harvested 

1998 17,897 3,946 4,000 99% 

1999 17,381 3,832 4,500 85% 

2000 14,723 3,246 4,500 72% 

2001 17,069 3,763 4,500 84% 

2002 17,947 3,957 4,500 88% 

2003 18,815 4,148 4,500 92% 

2004 17,655 3,892 5,000 78% 

2005 13,635 3,006 5,333 56% 

2006 14,273 3,147 5,333 59% 

2007 15,564 3,431 5,333 64% 

2008 15,727 3,467 5,333 65% 

2009 15,710 3,463 5,333 65% 

2010 16,289 3,591 5,333 67% 

2011b 14,332 3,160 5,333 59% 

2012b 15,864 3,497 5,333 66% 

2013b 14,721 3,245 5,333 61% 

2014c 14,498 3,196 5,333 60% 

2015c 13,639 3,007 5,333 56%  

2016c 9,542e 2,104e 5,333 39% e 

2017d NA NA 5,333 NA 

2018d NA NA 5,333 NA 
a 1 ocean quahog bushel is approximately 10 lb. b The Scientific and Statistical Committee (SSC) recommended an overfishing 

limit (OFL) for 2011-2013 = 34,800 mt, and an acceptable biological catch (ABC) = 26,100 mt. c For 2014-2016, the SSC did not 

recommend an OFL. They recommended a constant ABC of 26,100 mt, for 2014-2016. d For 2017-2018, the SSC did not 

recommend an OFL. They recommended a constant ABC of 26,100 mt, for 2017-2018. e Preliminary 2016 data. Source: NMFS 

clam vessel logbook reports (NEFSC 2017).  
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The distribution of the fishery has changed over time, with the bulk of the fishery from 1980-

1990 being prosecuted off the Delmarva, to now being prosecuted in more Northern areas 

(Figures 3). Surfclams on Georges Bank were not fished from 1990 to 2008 due to the risk of 

paralytic shellfish poisoning (PSP).1 

 

 
 

Figure 3. Landings for ocean quahogs by region during 1980-2016 (NEFSC 2017). Regions 

from north to south are abbreviated with MNE for Maine, GBK for Georges Bank, SNE 

for Southern New England, LI for Long Island, NJ for New Jersey, DMV for Delmarva, 

and SVA for Southern Virginia. 

 

Port and Community Description 

 

When Amendment 13 to the FMP was developed, the Council hired Dr. Bonnie McCay and her 

associates at Rutgers University to describe the ports and communities that are associated with 

the surfclam and ocean quahog fisheries. The researchers did an extensive job characterizing the 

three main fisheries (non-Maine ocean quahog, Maine ocean quahog, and surfclam). The McCay 

team characterizations of the ports and communities are based on government census and labor 

statistics and on observations and interviews carried out during the late 1990s and in the fall of 

2001. The description of the fishing gear, areas fished, etc. are fully described in Amendment 13. 

Communities from Maine to Virginia are involved in the harvesting and processing of surfclams 

and ocean quahogs. Ports in New Jersey and Massachusetts handle the most volume and value, 

particularly Atlantic City and Point Pleasant, New Jersey, and New Bedford, Massachusetts. 

There are also landings in Ocean City, Maryland, and the Jonesport and Beals Island areas of 

Maine. The small scale Maine fishery is entirely for ocean quahogs, which are sold as shellstock 

for the half-shell market. The other fisheries are industrialized ones for surfclams and ocean 

                                                           
1 See Area Closure section for additional information. 
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quahogs, which are hand shucked or steam-shucked and processed into fried, canned, and frozen 

products. 

 

Additional information on "Community Profiles for the Northeast US Fisheries" can be found at:   

http://www.nefsc.noaa.gov/read/socialsci/communityProfiles.html. 

 

Federal Fleet Profile 

 

The total number of vessels participating in the ocean quahog fisheries outside the state of Maine 

has experienced a downward trend as the fisheries moved beyond a market crisis in 2005 where 

major users of clam meats reduced their purchases from industry and stopped advertising 

products like clam chowder in the media. Industry members reported that imported meat from 

Canada and Vietnam contributed to an oversupply of clam meats in the marketplace. The costs to 

vessels harvesting clams has increased due to the rising costs of insurance; industry has also 

indicated price of diesel fuel in conjunction with distance traveled to fish is a big factor 

determining trip cost. Trips harvesting quahogs have also increased in length as catch rates have 

declined steadily. The 30 or so vessels that reported landings during 2004 and 2005 has 

consolidated over time into fewer vessels. The Maine ocean quahog fleet numbers started to 

decline when fuel prices soared in mid-2008, and a decline in the availability of smaller clams 

consistent with the market demand (i.e., half-shell market), and totaled 8 vessels in 2016 (Table 

2). 

 

Table 2. Federal Fleet Profile, 2007 through 2016. 

 

 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 

Non-Maine Vessels 

Harvesting BOTH 

surfclams & ocean 

quahogs 

9 8 8 12 12 13 7 7 6 8 

Non-Maine Vessels 

Harvesting only ocean 

quahogs 

8 10 7 9 7 6 9 9 10 9 

Total Non-Maine 

Vessels  
17 18 15 21 19 19 16 16 16 17 

Maine Ocean Quahog 

Vessels 
24 22 19 15 13 12 11 9 8 8 

Source: NMFS clam vessel logbooks. 
 

The average ex-vessel price of non-Maine ocean quahogs reported by processors in 2016 was 

$7.17 per bushel, a few cents higer than the 2015 price ($7.12 per bushel). In 2016, about 3.0 

million bushels of non-Maine ocean quahog, almost identical to 2015. The total ex-vessel value 

of the 2016 federal harvest outside of Maine was approximately $22 million, slightly higher than 

the $21 million in 2015.  

 

 

http://www.nefsc.noaa.gov/read/socialsci/communityProfiles.html


7 

 

In 2016, the Maine ocean quahog fleet harvested a total of 36,760 Maine bushels, a 68% 

decrease from the 121,373 bushels harvested in 2006, and an 12% decrease from the prior year 

(2015; 41,611 bushels). Average prices for Maine ocean quahogs have declined substantially 

over the past 10 years. In 2003, there were very few trips that sold for less than $37.00 per Maine 

bushel, and the mean price was $40.66. Prices have since been lower; industry has indicated it 

was the result of aggressive price cutting. In 2016, the mean price was $31.90 per Maine bushel. 

The value of the 2016 harvest reported by the purchasing dealers totaled $1.18 million, a 

decrease of 76% when compared to 2003. 

 

Processing Sector 

 

Even though this document describes the ocean quahog fisheries, the information presented in 

this section regarding the processing sector is for both surfclams and ocean quahogs as some of 

these facilities purchase/process both species. In 2016, there were 9 companies reporting 

purchases of surfclams and/or ocean quahogs from the industrial fisheries outside of Maine. 

They were distributed by state as indicated in Table 3. Employment data for these specific firms 

are not available. In 2016, these companies bought approximately $22 million worth of ocean 

quahogs and $31 million worth of surfclams. 

 

Area Closures 

 

Fishing areas can also be closed for public health related issues due to environmental degradation 

or the toxins that cause PSP. PSP is a public health concern for surfclams. PSP is caused by 

saxitoxins, produced by the alga Alexandrium fundyense (red tide). Surfclams on Georges Bank 

were not fished from 1990 to 2008 due to the risk of PSP. There was light fishing on Georges 

Bank in years 2009-2011 under an exempted fishing permit. The Greater Atlantic Regional 

Fisheries Office reopened a portion of Georges Bank to the harvest of surfclams and ocean 

quahogs beginning January 1, 2013 (77 FR 75057, December 19, 2012) under its authority in 50 

CFR 648.76. Harvesting vessels must adhere to the adopted testing protocol from the National 

Shellfish Sanitation Program.  

 

Table 3. Companies that reported buying ocean quahogs and surfclams (from NMFS 

surfclam/ocean quahog dealer report database) in 2016. 
 

Number of 

Companies 

MA Other 

7 2 
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SAW-61 ASSESSMENT SUMMARY REPORT 

 Introduction 
The 61st SAW Assessment Summary Report contains summary and detailed technical 

information on one stock assessment reviewed during July 19-21, 2016 at the Stock Assessment 
Workshop (SAW) by the 61st Stock Assessment Review Committee (SARC-61): Atlantic 
surfclam (Spisula solidissima). The SARC-61 consisted of three external, independent reviewers 
appointed by the Center for Independent Experts [CIE], and an external SARC chairman from 
the MAFMC SSC. The SARC evaluated whether each Term of Reference (listed in the 
Appendix) was completed successfully based on whether the work provided a scientifically 
credible basis for developing fishery management advice. The reviewers’ reports for 
SAW/SARC-61 are available at website: http://www.nefsc.noaa.gov/nefsc/saw/ under the 
heading “SARC 61 Panelist Reports.” 

An important aspect of any assessment is the determination of current stock status. The 
status of the stock relates to both the rate of removal of fish from the population – the 
exploitation rate – and the current stock size.  The exploitation rate is the proportion of the stock 
alive at the beginning of the year that is caught during the year. When that proportion exceeds 
the amount specified in an overfishing definition, overfishing is occurring.  Fishery removal rates 
are usually expressed in terms of the instantaneous fishing mortality rate, F, and the maximum 
removal rate is denoted as FTHRESHOLD.

Another important factor for classifying the status of a resource is the current stock level, 
for example, spawning stock biomass (SSB) or total stock biomass (TSB). Overfishing 
definitions, therefore, characteristically include specification of a minimum biomass threshold as 
well as a maximum fishing threshold.  If the biomass of a stock falls below the biomass threshold 
(BTHRESHOLD) the stock is in an overfished condition. The Sustainable Fisheries Act mandates 
that a stock rebuilding plan be developed should this situation arise.  

As there are two dimensions to stock status – the rate of removal and the biomass level – 
it is possible that a stock not currently subject to overfishing in terms of exploitation rates is in an 
overfished condition; that is, has a biomass level less than the threshold level. This may be due to 
heavy exploitation in the past, or a result of other factors such as unfavorable environmental 
conditions. In this case, future recruitment to the stock is very important and the probability of 
improvement may increase greatly by increasing the stock size. Conversely, fishing down a stock 
that is at a high biomass level should generally increase the long-term sustainable yield. Stocks 
under federal jurisdiction are managed on the basis of maximum sustainable yield (MSY). The 
biomass that produces this yield is called BMSY and the fishing mortality rate that produces MSY 
is called FMSY. 

Given this, federally managed stocks under review are classified with respect to current 
overfishing definitions.  A stock is overfished if its current biomass is below BTHRESHOLD and 
overfishing is occurring if current F is greater than FTHRESHOLD.  The table below depicts status 
criteria. 

http://www.nefsc.noaa.gov/nefsc/saw/
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BIOMASS 

B <BTHRESHOLD BTHRESHOLD < B < BMSY B > BMSY 

EXPLOITATION 
RATE 

F>FTHRESHOLD 

Overfished, overfishing is     
occurring; reduce F, adopt and 
follow rebuilding plan 

Not overfished, overfishing is 
occurring; reduce F, rebuild 
stock 

F = FTARGET <= 
FMSY 

F<FTHRESHOLD 
Overfished, overfishing is not 
occurring;  adopt and follow 
rebuilding plan 

Not overfished, overfishing is 
not occurring; rebuild stock 

F = FTARGET <= 
FMSY 

Fisheries management may take into account scientific and management uncertainty, and 
overfishing guidelines often include a control rule in the overfishing definition.  Generically, the 
control rules suggest actions at various levels of stock biomass and incorporate an assessment of 
risk, in that F targets are set so as to avoid exceeding F thresholds. 

Outcome of Stock Assessment Review Meeting   
Text in this section is based on SARC-61 Review Panel reports (available at 
http://www.nefsc.noaa.gov/nefsc/saw/ under the heading “SARC-61 Panelist Reports”).  

The Atlantic surfclam stock assessment was accepted by the SARC-61 panel.  In 2015 
overfishing was not occurring and the stock was not overfished. Population projections suggest 
that the population is unlikely to become overfished and that overfishing is unlikely to occur by 
2025. Nine of the ten assessment Terms of Reference were met. The assessment was based on 
the Stock Synthesis III model (SS3). Commercial LPUE values show mostly declining trends, 
appearing to contradict increasing survey trends.  Stock depletion may be real at a local level, but 
the limited coverage of the fishery suggests that the LPUE trends are not indicative of the stock 
as a whole.  

The Panel endorsed the redefinition of the BRPs based on relative stock status.  The new BRPs 
can be used to provide catch limit advice.  The Panel noted that the fishing mortality threshold 
calculation uses an estimate of FMSY.  This value was derived from a simulation study, the details 
of which were not discussed by the Panel at the review meeting.     

The assessment did not determine whether the surfclam resource should be considered as one 
unit stock throughout the species’ range in US federal waters or if regional stocks should be 
recognized. However, not meeting this ToR did not impact the overall acceptability of the 
assessment.  

Due to the importance of the clam survey in this assessment, the Panel recommends caution in 
making any changes to the gear and survey vessel. 

http://www.nefsc.noaa.gov/nefsc/saw/
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Glossary 

ADAPT. A commonly used form of 
computer program used to optimally fit a 
Virtual Population Assessment (VPA) to 
abundance data. 

ASAP. The Age Structured Assessment 
Program is an age-structured model that uses 
forward computations assuming separability 
of fishing mortality into year and age 
components to estimate population sizes 
given observed catches, catch-at-age, and 
indices of abundance. Discards can be 
treated explicitly. The separability 
assumption is relaxed by allowing for fleet-
specific computations and by allowing the 
selectivity at age to change smoothly over 
time or in blocks of years. The software can 
also allow the catchability associated with 
each abundance index to vary smoothly with 
time. The problem’s dimensions (number of 
ages, years, fleets and abundance indices) 
are defined at input and limited by hardware 
only. The input is arranged assuming data is 
available for most years, but missing years 
are allowed. The model currently does not 
allow use of length data nor indices of 
survival rates. Diagnostics include index 
fits, residuals in catch and catch-at-age, and 
effective sample size calculations. Weights 
are input for different components of the 
objective function and allow for relatively 
simple age-structured production model type 
models up to fully parameterized models. 

ASPM. Age-structured production models, 
also known as statistical catch-at-age 
(SCAA) models, are a technique of stock 
assessment that integrate fishery catch and 
fishery-independent sampling information. 
The procedures are flexible, allowing for 
uncertainty in the absolute magnitudes of 
catches as part of the estimation.  Unlike 
virtual population analysis (VPA) that tracks 
the cumulative catches of various year 
classes as they age, ASPM is a forward 
projection simulation of the exploited 

population.  ASPM is similar to the NOAA 
Fishery Toolbox applications ASAP (Age 
Structured Assessment Program) and SS2 
(Stock Synthesis 2). 

Availability. Refers to the distribution of 
fish of different ages or sizes relative to that 
taken in the fishery. 

Biological reference points. Specific values 
for the variables that describe the state of a 
fishery system which are used to evaluate its 
status. Reference points are most often 
specified in terms of fishing mortality rate 
and/or spawning stock biomass. The 
reference points may indicate 1) a desired 
state of the fishery, such as a fishing 
mortality rate that will achieve a high level 
of sustainable yield, or 2) a state of the 
fishery that should be avoided, such as a 
high fishing mortality rate which risks a 
stock collapse and long-term loss of 
potential yield. The former type of reference 
points are referred to as “target reference 
points” and the latter are referred to as “limit 
reference points” or “thresholds.” Some 
common examples of reference points are 
F0.1, FMAX, and FMSY, which are defined later 
in this glossary. 

B0.  Virgin stock biomass, i.e., the long-term 
average biomass value expected in the 
absence of fishing mortality. 

BMSY.  Long-term average biomass that 
would be achieved if fishing at a constant 
fishing mortality rate equal to FMSY.  

Biomass Dynamics Model. A simple stock 
assessment model that tracks changes in 
stock using assumptions about growth and 
can be tuned to abundance data such as 
commercial catch rates, research survey 
trends or biomass estimates. 

Catchability. Proportion of the stock 
removed by one unit of effective fishing 
effort (typically age-specific due to 
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differences in selectivity and availability by 
age).  

Control Rule.  Describes a plan for pre-
agreed management actions as a function of 
variables related to the status of the stock. 
For example, a control rule can specify how 
F or yield should vary with biomass.  In the 
National Standard Guidelines (NSG), the 
“MSY control rule” is used to determine the 
limit fishing mortality, or Maximum Fishing 
Mortality Threshold (MFMT).  Control rules 
are also known as “decision rules” or 
“harvest control laws.”  

Catch per Unit of Effort (CPUE).  
Measures the relative success of fishing 
operations, but also can be used as a proxy 
for relative abundance based on the 
assumption that CPUE is linearly related to 
stock size.  The use of CPUE that has not 
been properly standardized for temporal-
spatial changes in catchability should be 
avoided. 

Exploitation pattern. The fishing mortality 
on each age (or group of adjacent ages) of a 
stock relative to the highest mortality on any 
age. The exploitation pattern is expressed as 
a series of values ranging from 0.0 to 1.0. 
The pattern is referred to as “flat-topped” 
when the values for all the oldest ages are 
about 1.0, and “dome-shaped” when the 
values for some intermediate ages are about 
1.0 and those for the oldest ages are 
significantly lower. This pattern often varies 
by type of fishing gear, area, and seasonal 
distribution of fishing, and the growth and 
migration of the fish. The pattern can be 
changed by modifications to fishing gear, 
for example, increasing mesh or hook size, 
or by changing the proportion of harvest by 
gear type. 

Mortality rates. Populations of animals 
decline exponentially. This means that the 
number of animals that die in an "instant" is 
at all times proportional to the number 

present. The decline is defined by survival 
curves such as:  Nt+1 = Nte-z  

where Nt is the number of animals in the 
population at time t and Nt+1 is the number 
present in the next time period; Z is the total 
instantaneous mortality rate which can be 
separated into deaths due to fishing (fishing 
mortality or F) and deaths due to all other 
causes (natural mortality or M) and e is the 
base of the natural logarithm (2.71828). To 
better understand the concept of an 
instantaneous mortality rate, consider the 
following example. Suppose the 
instantaneous total mortality rate is 2 (i.e., Z 
= 2) and we want to know how many 
animals out of an initial population of 1 
million fish will be alive at the end of one 
year. If the year is apportioned into 365 days 
(that is, the 'instant' of time is one day), then 
2/365 or 0.548% of the population will die 
each day.  On the first day of the year, 5,480 
fish will die (1,000,000 x 0.00548), leaving 
994,520 alive. On day 2, another 5,450 fish 
die (994,520 x 0.00548) leaving 989,070 
alive.  At the end of the year, 134,593 fish 
[1,000,000 x (1 - 0.00548)365] remain alive. 
If we had instead selected a smaller 'instant' 
of time, say an hour, 0.0228% of the 
population would have died by the end of 
the first time interval (an hour), leaving 
135,304 fish alive at the end of the year 
[1,000,000 x (1 - 0.00228)8760]. As the 
instant of time becomes shorter and shorter, 
the exact answer to the number of animals 
surviving is given by the survival curve 
mentioned above, or, in this example: 

Nt+1 = 1,000,000e-2 = 135,335 fish 

Exploitation rate. The proportion of a 
population alive at the beginning of the year 
that is caught during the year. That is, if 1 
million fish were alive on January 1 and 
200,000 were caught during the year, the 
exploitation rate is 0.20 (200,000 / 
1,000,000) or 20%. 
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FMAX. The rate of fishing mortality that 
produces the maximum level of yield per 
recruit. This is the point beyond which 
growth overfishing begins. 

F0.1. The fishing mortality rate where the 
increase in yield per recruit for an increase 
in a unit of effort is only 10% of the yield 
per recruit produced by the first unit of 
effort on the unexploited stock (i.e., the 
slope of the yield-per-recruit curve for the 
F0.1 rate is only one-tenth the slope of the 
curve at its origin). 

F10%. The fishing mortality rate which 
reduces the spawning stock biomass per 
recruit (SSB/R) to 10% of the amount 
present in the absence of fishing. More 
generally, Fx%, is the fishing mortality rate 
that reduces the SSB/R to x% of the level 
that would exist in the absence of fishing. 

FMSY. The fishing mortality rate that 
produces the maximum sustainable yield. 

Fishery Management Plan (FMP).   Plan 
containing conservation and management 
measures for fishery resources, and other 
provisions required by the MSFCMA, 
developed by Fishery Management Councils 
or the Secretary of Commerce.  

Generation Time. In the context of the 
National Standard Guidelines, generation 
time is a measure of the time required for a 
female to produce a reproductively-active 
female offspring for use in setting maximum 
allowable rebuilding time periods.  

Growth overfishing. The situation existing 
when the rate of fishing mortality is above 
FMAX and when fish are harvested before 
they reach their growth potential. 

Limit Reference Points.  Benchmarks used 
to indicate when harvests should be 
constrained substantially so that the stock 
remains within safe biological limits.  The 
probability of exceeding limits should be 
low.  In the National Standard Guidelines, 

limits are referred to as thresholds.  In much 
of the international literature (e.g., FAO 
documents), “thresholds” are used as buffer 
points that signal when a limit is being 
approached.  

Landings per Unit of Effort (LPUE). 
Analogous to CPUE and measures the 
relative success of fishing operations, but is 
also sometimes used a proxy for relative 
abundance based on the assumption that 
CPUE is linearly related to stock size. 

MSFCMA. Magnuson-Stevens Fishery 
Conservation and Management Act.  U.S. 
Public Law 94-265, as amended through 
October 11, 1996. Available as NOAA 
Technical Memorandum NMFS-F/SPO-23, 
1996.  

Maximum Fishing Mortality Threshold 
(MFMT, FTHRESHOLD).  One of the Status 
Determination Criteria (SDC) for 
determining if overfishing is occurring.  It 
will usually be equivalent to the F 
corresponding to the MSY Control Rule. If 
current fishing mortality rates are above 
FTHRESHOLD, overfishing is occurring. 

Minimum Stock Size Threshold (MSST, 
BTHRESHOLD). Another of the Status 
Determination Criteria. The greater of (a) 
½BMSY, or (b) the minimum stock size at 
which rebuilding to BMSY will occur within 
10 years of fishing at the MFMT.  MSST 
should be measured in terms of spawning 
biomass or other appropriate measures of 
productive capacity. If current stock size is 
below BTHRESHOLD, the stock is overfished. 

Maximum Spawning Potential (MSP). 
This type of reference point is used in some 
fishery management plans to define 
overfishing. The MSP is the spawning stock 
biomass per recruit (SSB/R) when fishing 
mortality is zero. The degree to which 
fishing reduces the SSB/R is expressed as a 
percentage of the MSP (i.e., %MSP). A 
stock is considered overfished when the 
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fishery reduces the %MSP below the level 
specified in the overfishing definition. The 
values of %MSP used to define overfishing 
can be derived from stock-recruitment data 
or chosen by analogy using available 
information on the level required to sustain 
the stock. 

Maximum Sustainable Yield (MSY). The 
largest average catch that can be taken from 
a stock under existing environmental 
conditions. 

Overfishing. According to the National 
Standard Guidelines, “overfishing occurs 
whenever a stock or stock complex is 
subjected to a rate or level of fishing 
mortality that jeopardizes the capacity of a 
stock or stock complex to produce MSY on 
a continuing basis.”  Overfishing is 
occurring if the MFMT is exceeded for 1 
year or more.  

Optimum Yield (OY).  The amount of fish 
that will provide the greatest overall benefit 
to the Nation, particularly with respect to 
food production and recreational 
opportunities and taking into account the 
protection of marine ecosystems.  MSY 
constitutes a “ceiling” for OY.  OY may be 
lower than MSY, depending on relevant 
economic, social, or ecological factors.  In 
the case of an overfished fishery, OY should 
provide for rebuilding to BMSY.  

Partial Recruitment. Patterns of relative 
vulnerability of fish of different sizes or 
ages due to the combined effects of 
selectivity and availability.  

Rebuilding Plan.  A plan that must be 
designed to recover stocks to the BMSY level 
within 10 years when they are overfished 
(i.e. when B < MSST).  Normally, the 10 
years would refer to an expected time to 
rebuild in a probabilistic sense. 

Recruitment. This is the number of young 
fish that survive (from birth) to a specific 
age or grow to a specific size. The specific 

age or size at which recruitment is measured 
may correspond to when the young fish 
become vulnerable to capture in a fishery or 
when the number of fish in a cohort can be 
reliably estimated by a stock assessment. 

Recruitment overfishing. The situation 
existing when the fishing mortality rate is so 
high as to cause a reduction in spawning 
stock which causes recruitment to become 
impaired.  

Recruitment per spawning stock biomass 
(R/SSB). The number of fishery recruits 
(usually age 1 or 2) produced from a given 
weight of spawners, usually expressed as 
numbers of recruits per kilogram of mature 
fish in the stock. This ratio can be computed 
for each year class and is often used as an 
index of pre-recruit survival, since a high 
R/SSB ratio in one year indicates above-
average numbers resulting from a given 
spawning biomass for a particular year class, 
and vice versa. 

Reference Points.  Values of parameters 
(e.g. BMSY, FMSY, F0.1) that are useful 
benchmarks for guiding management 
decisions. Biological reference points are 
typically limits that should not be exceeded 
with significant probability (e.g., MSST) or 
targets for management (e.g., OY).  

Risk.  The probability of an event times the 
cost associated with the event (loss 
function).  Sometimes “risk” is simply used 
to denote the probability of an undesirable 
result (e.g. the risk of biomass falling below 
MSST).  

Status Determination Criteria (SDC).  
Objective and measurable criteria used to 
determine if a stock is being overfished or is 
in an overfished state according to the 
National Standard Guidelines. 

Selectivity. Measures the relative 
vulnerability of different age (size) classes 
to the fishing gears(s). 
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Spawning Stock Biomass (SSB).  The total 
weight of all sexually mature fish in a stock. 

Spawning stock biomass per recruit 
(SSB/R or SBR). The expected lifetime 
contribution to the spawning stock biomass 
for each recruit. SSB/R is calculated 
assuming that F is constant over the life span 
of a year class. The calculated value is also 
dependent on the exploitation pattern and 
rates of growth and natural mortality, all of 
which are also assumed to be constant. 

Stock Synthesis (SS).  This application 
provides a statistical framework for 
calibration of a population dynamics model 
using a diversity of fishery and survey data. 
SS is designed to accommodate both age 
and size structure and with multiple stock 
sub-areas. Selectivity can be cast as age 
specific only, size-specific in the 
observations only, or size-specific with the 
ability to capture the major effect of size-
specific survivorship. The overall model 
contains subcomponents which simulate the 
population dynamics of the stock and 
fisheries, derive the expected values for the 
various observed data, and quantify the 
magnitude of difference between observed 
and expected data. Parameters are sought 
which will maximize the goodness-of-fit. A 
management layer is also included in the 
model allowing uncertainty in estimated 
parameters to be propagated to the 
management quantities, thus facilitating a 
description of the risk of various possible 
management scenarios. The structure of SS 
allows for building of simple to complex 
models depending upon the data available. 

Survival Ratios.  Ratios of recruits to 
spawners (or spawning biomass) in a stock-
recruitment analysis.  The same as the 
recruitment per spawning stock biomass 
(R/SSB).  

TAC.  Total allowable catch is the total 
regulated catch from a stock in a given time 
period, usually a year. 

Target Reference Points.  Benchmarks 
used to guide management objectives for 
achieving a desirable outcome (e.g., OY).  
Target reference points should not be 
exceeded on average. 

Uncertainty.  Uncertainty results from a 
lack of perfect knowledge of many factors 
that affect stock assessments, estimation of 
reference points, and management. 
Rosenberg and Restrepo (1994) identify five 
types: measurement error (in observed 
quantities), process error (or natural 
population variability), model error (mis-
specification of assumed values or model 
structure), estimation error (in population 
parameters or reference points, due to any of 
the preceding types of errors), and 
implementation error (or the inability to 
achieve targets exactly for whatever reason) 

Virtual Population Analysis (VPA) (or 
cohort analysis). A retrospective analysis of 
the catches from a given year class which 
provides estimates of fishing mortality and 
stock size at each age over its life in the 
fishery. This technique is used extensively 
in fishery assessments. 

Year class (or cohort). Fish born in a given 
year. For example, the 1987 year class of 
cod includes all cod born in 1987. This year 
class would be age 1 in 1988, age 2 in 1989, 
and so on. 

Yield per recruit (Y/R or YPR). The 
average expected yield in weight from a 
single recruit. Y/R is calculated assuming 
that F is constant over the life span of a year 
class. The calculated value is also dependent 
on the exploitation pattern, rate of growth, 
and natural mortality rate, all of which are 
assumed to be constant. 
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Figure 1. Offshore depth strata sampled during Northeast Fisheries Science Center bottom trawl 
research surveys.  Some of these may not be sampled presently. 
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Figure 2. Inshore depth strata sampled during Northeast Fisheries Science Center bottom trawl 
research surveys.  Some of these may not be sampled presently. 
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Figure 3. Statistical areas used for reporting commercial catches. 
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Figure 4. Northeast Fisheries Science Center clam resource survey strata, along the east coast of 
the US.
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A. ATLANTIC SURFCLAM ASSESSMENT SUMMARY FOR 2016

Status of the Stock:  The Atlantic surfclam (Spisula solidissima) stock was not overfished in 
2015.  Based on recommended reference points for the whole stock, estimated SSB2015/SSBThreshold 
= 2.54 (probability overfished < 0.01, Table A1 and Figure A1).  For surfclams, spawning stock 
biomass (SSB) is almost equal to total biomass. 

Overfishing did not occur in 2015.  Based on new recommended reference points, estimated 
F2015/FThreshold = 0.295 (probability overfished < 0.01, Table A1 and Figure A1).   

Model and supplemental results indicate that spawning stock biomass (SSB) is high and fishing 
mortality (F) rates for surfclam are low relative to the new biological reference points.  Point 
estimates are uncertain, but sensitivity and other analyses show that trends in SSB and F in the 
northern (Georges Bank) and southern areas (S. New England to Virginia) are estimated with 
acceptable precision.  Estimates for the whole stock (northern area + southern area) are more 
uncertain, but are sufficient for determining stock status. Supplemental analyses such as catch 
curves, exploitation rates from catch and swept-area biomass, and the total area fished were 
consistent with model results and also indicate that stock biomass is high and fishing mortality 
rates are low. There is no indication that overfishing or overfished conditions occurred on the 
whole stock during 1984-2015. 

Based on the previous reference points from SAW-56 (2013), SSB2015/SSBThreshold = 2.4 
(probability overfished < 0.01). Based on the previous reference points, F2015/FThreshold = 0.06 
(probability overfishing < 0.01). 

Projections: Projections for the whole stock are from separate deterministic projections for the 
northern and southern areas that are combined. Recruitment estimates in the projections are from 
the spawner-recruit relationship in the assessment model for each area.  Confidence intervals are 
based on uncertainty in recruitment and the stock size in 2015. Results suggest overfishing and 
overfished stock conditions are unlikely during 2016-2025 at status-quo or quota catch levels 
(Table A2).  Additional projection runs in the assessment report assuming lower recruitment also 
indicate that overfishing and overfished stock conditions are unlikely to occur.  Catch levels at the 
FThreshold exploitation level are summarized below. 

Projected catches (landings + 12%) at the OFL fishing 
level (details in Table A2).  

Year Mean1 Median1 CV Low2 
95% 

High2 
95% 

2016 87,892 75,126 0.61 29,278 263,854 
2017 88,243 75,432 0.61 29,394 264,908 
2018 87,709 74,832 0.61 29,081 264,532 
2019 87,316 74,281 0.62 28,639 266,210 
2020 87,511 74,110 0.63 28,309 270,519 

1 Medians not exactly equal to values in Table A2 due to statistical assumptions in calculating 
confidence intervals. 
2 Bounds on 95% lognormal Confidence Interval 
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Stock Distribution: The federal surfclam resource in the EEZ (3-200 nm from shore) covered by 
this assessment is composed of the northern (Georges Bank) and southern (Southern New England 
to Virginia) areas. Surfclams are also found in state waters including the Gulf of Maine. They 
occur from the intertidal zone out to about 70 m depth.  The southern area is further broken down 
into regions of particular interest: Southern New England, Long Island, New Jersey, Delmarva, 
and Southern Virginia, from north to south. 
 
Landings: Fisheries data for 1982-2015 are from mandatory logbook reports and considered 
relatively accurate (Table A1 and Figure A3).  Landings have not reached the current quota 
(26,218 mt) since it was set in 2004 because of limited markets. EEZ landings peaked during 
1973-1974 at about 33 thousand mt, fell substantially to about 14 thousand mt during 1978-1979, 
increased and then varied between 18 and 25 thousand mt during 1985-2015.   
 
Surfclam landings and fishing effort shifted north after 1979 as catch rates in the south declined.  
Landings were mostly from the Delmarva region during 1979-1980 and mostly from the New 
Jersey region since 1981.  Long Island region landings were modest but increased after 2000.  
Southern New England landings increased substantially after 2008.  There were no landings from 
Georges Bank during 1981-1982 and 1990-2008 but they increased to appreciable levels during 
2009-2015 with the reopening of areas closed because of PSP (paralytic shellfish poisoning) risk.  
Landings per unit effort (LPUE) in the Delmarva and New Jersey regions are at all-time lows and 
catches there are composed of relatively small clams that are not favored by processors (see 
Special Comments). 
 
Data and assessment: Stock Synthesis assessment model SSB and F estimates for the northern 
and southern areas were combined.  Stock Synthesis model estimates for each region were based 
on commercial catch and size composition data as well as abundance indices, age, size and 
biological data from NEFSC clam surveys.  The Stock Synthesis model for the northern area 
started in 1984 while the model for the southern area started in 1982.  Estimates for the entire 
stock unit start in 1984 (Figures A1-A2 and A4).  The two areas are modeled separately because 
of differences in survey data availability over time, fishing history, recruitment patterns and 
biological parameters.  Cooperative field experiments to estimate capture efficiency and size 
selectivity are used as prior information in modeling and in supplementary analyses.  A new 
NEFSC survey using a commercial fishing vessel and modified commercial dredge replaced the 
previous survey which was carried out during 1982-2011.  The new survey was carried out in the 
southern area during 2012 and 2015 and in the northern area (Georges Bank) during 2013.  
Although earlier NEFSC clam surveys began in the 1960s, they were not considered in this stock 
assessment due to differences in survey methods.  
 
Spawning stock biomass:  Trends expressed as the ratio SSB/SSBThreshold are more reliably 
estimated than SSB. For the whole stock, relative SSB (SSB/SSBThreshold) declined during the last 
fifteen years but is still above the target (Table A1, Figure A1 and see Special Comments).  
Although absolute model estimates of SSB are highly uncertain and should not be used, estimated 
total SSB2015 = 46,355 thousand mt (95% confidence interval = 14,822 to 144,974 thousand mt). 
Relative SSB for the whole stock is measured as the geometric mean of the SSB/SSBThreshold in the 
north and south (Table A1 and Figure A1; see Special Comments).     
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Fishing mortality: Trends expressed as the ratio F/FThreshold are more reliably estimated than 
absolute fishing mortality rates. For the whole stock the trend in relative F (F/FThreshold) generally 
increased during the last fifteen years (despite recent declines in the south) but is still below the 
threshold (Table A1, Figure A2 and see Special Comments).  Although absolute model estimates 
of F are highly uncertain and should not be used, estimated F2015=0.0091 (95% confidence interval 
= 0.003 to 0.029). 

Recruitment: Trends expressed as the ratio of recruitment (R) and mean recruitment in an 
unfished stock (R0) are more reliably estimated than absolute recruitment (Table A1 and Figure 
A4). The trend in relative recruitment is measured using the ratio R/R0. Recruitment generally 
increased over the last decade, and in 2015 R/R0 was 0.57 in the north, 0.97 in the south and 0.75 
for the stock as a whole, indicating recruitment in 2015 was about 57%, 97% and 75% of the 
maximum long term average in the three regions.  These recruitment patterns are probably normal 
in a surfclam stock at relatively high biomass and with low fishing mortality. Recruitment for the 
whole stock is measured as the geometric mean of R/R0 in the northern and southern areas and is 
more uncertain than estimates for either area.  

Biological reference points: New reference points were developed in this assessment which are 
more justified scientifically (Tables A3 and A4). The new biomass reference points and measures 
of stock biomass are ratios rather than absolute biomass values in mt.  For example, the ratio 
SSB2015/SSBThreshold=2.54 in Tables A3 and A4 means that spawning stock biomass in 2015 was 
2.54 times the SSBThreshold.  This approach allows for conclusions about the status of the surfclam 
stock despite substantial uncertainty in the actual biomass of the stock.  

According to the new reference points, the stock would be considered overfished if 
SSBcurrent/SSBThreshold was less than one. The new BMSY proxy is SSBTarget =½ SSB0 and the new 
biomass threshold is SSBThreshold = SSBTarget/2 = SSB0/4, where SSB0 is mean unfished spawning 
biomass estimated by assessment models. The stock would be considered overfished if SSB fell 
below SSB0/4.  See Table A4 for details. 

According to the new reference points, overfishing would be occurring if  fishing mortality was 
larger than the threshold fishing mortality rate (FThreshold) producing an Fcurrent/FThreshold ratio greater 
than 1.0. The new FThreshold reference point for the whole stock is trend based and calculated as 
4.136 times the average F during 1982-2015 for the whole stock where the years included in 
calculating the average are fixed (Table A3 and A4; see assessment report for details).  See Table 
A4 for details. 

MSY is unknown.  The proxy FMSY=0.12 was estimated based on management strategy evaluation 
(MSE) analysis but not used directly for status determination due to problems estimating F. 
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Special Comments: 
 
There is additional uncertainty about stock size measured as SSB/SSBThreshold, recruitment (R/R0) 
and projected trends for the whole stock due to combining uncertain biomass or recruitment 
estimates for the northern and southern areas. However, stock status conclusions for biomass in 
this assessment were robust because stock size was relatively high and the stock would not have 
been overfished based on trends from either area.   
 
There is also uncertainty in F/FThreshold due to combining results from different models for the 
northern and southern areas.  However, the determination that F < FThreshold is relatively certain 
because supplemental analyses show that F is low in both areas and overfishing would not have 
occurred using trends from either area. 
 
No retrospective pattern or adjustments were required for spawning stock biomass or fishing 
mortality trends.  There were changes in estimates of absolute biomass for the entire time series 
compared with earlier assessments, but no retrospective patterns in trends.  
 
Landings per unit effort (LPUE) are low for the fishery as a whole and in the important southern 
area where fishing is concentrated, but relatively high in the northern area on Georges Bank.   
Survey and other data indicate that the LPUE trend is not indicative of the trend in the resource as 
a whole. The fishery operates in a small portion of the total stock area (approximately 1%). 
Surfclam density is relatively high on the fishing grounds, but most of the stock biomass is located 
outside in areas that are not fished. 
 
Ecosystem analyses suggest that surfclam habitat is decreasing in shallow coastal portions of the 
Delmarva region (Weinberg 2005) and possibly increasing in the New Jersey and Long Island 
regions.  The net effects on total habitat area and carrying capacity are unknown. Co-occurrence 
of surfclams and ocean quahogs in deep water habitat has increased in recent years.  
 
Stock structure was considered in the current and last assessments but consensus was not reached 
on whether or not to split the current stock between the northern and southern areas.  However, 
stock definitions are unlikely to affect management, yield, or biological risk in the near term as 
long as fishing mortality rates remain low and biomass is high. 
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Table A1. Catch and status table for Atlantic surfclam.  MSY is unknown. 
2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 Min1,2 Max1,2 Mean1,2

Whole stock 

Landings3 23,573 24,915 22,510 20,065 17,984 18,839 18,054 18,551 18,227 18,154 6,396 33,761 19,847 

w/discard & incidental3,4 26,401 27,905 25,210 22,473 20,142 21,100 20,221 20,777 20,415 20,334 7,164 37,812 23,169 

SSB/SSBThreshold
5 2.9 2.8 2.7 2.7 2.8 2.8 2.6 2.5 2.5 2.5 2.5 6.4 4.0 

F/FThreshold
6 0.26 0.31 0.31 0.30 0.29 0.32 0.32 0.32 0.31 0.30 0.15 0.32 0.24 

Recruitment (R/R0)7 0.66 0.56 0.60 0.63 0.43 0.33 0.54 0.59 0.65 0.75 0.16 2.37 0.81 

North 

Landings3 0 0 0 11 1,311 2,388 3,580 4,403 3,236 4,074 7 4,403 2,002 

w/discard & incidental3,4 0 0 0 12 1,468 2,675 4,010 4,931 3,624 4,563 8 4,931 2,242 

SSB/SSBThreshold
5 3.5 3.4 3.2 2.9 2.7 2.4 2.1 2.0 2.0 2.0 2.0 6.7 4.0 

F/FThreshold
6 0.00 0.00 0.00 0.00 0.10 0.19 0.31 0.41 0.33 0.45 0.00 0.45 0.08 

Recruitment (R/R0)7 0.77 0.38 0.30 0.31 0.14 0.20 0.29 0.52 0.55 0.57 0.14 3.10 0.92 

South 

Landings3 23,573 24,915 22,510 20,053 16,672 16,450 14,474 14,148 14,992 14,081 13,186 24,994 19,812 

w/discard & incidental3,4 26,401 27,905 25,210 22,461 18,674 18,425 16,211 15,846 16,791 15,771 7,164 37,812 22,553 

SSB/SSBThreshold
5 2.3 2.3 2.3 2.6 2.9 3.2 3.3 3.2 3.2 3.2 2.3 7.4 4.2 

F/FThreshold
6 0.33 0.39 0.39 0.38 0.35 0.36 0.32 0.30 0.30 0.27 0.17 0.39 0.27 

Recruitment (R/R0)7 0.56 0.82 1.19 1.26 1.34 0.54 1.02 0.67 0.78 0.97 0.17 5.31 0.94 

1 Summary statistics for landings and catch  during 1965-2015 (Whole stock and South) or 1984-1990 & 2009-2015 (North, excluding years with no fishing) 
2 Summary statistics for SSB,  F and recruitment during 1984-2015 
3 Landings, discards, incidental and catch are mt meats 
4 Incidental = landings + 12%;  Discards zero except 1979-1993 in south 
5 SSBThreshold = mean unfished SSB / 4 (separate values for the North , South and Whole stock) 
6 FThreshold = mean F during 1982-2015 x 4.136 (same reference point used for all areas, always calculated  using  1982-2015 mean) 
7 R0 is mean recruitment for an unfished stock in each area 
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Table A2. Projections for Atlantic surfclams based on “status quo” catches (catch = landings + 
12% = 20,333 mt per year during 2015), “quota” (catch = 26,218 mt quota + 12% = 29,363 mt 
per year) and F=FThreshold harvest levels during 2016-2025.  FThreshold was not calculated for the 
northern area because the limited exploitation history prevents calculation of FThreshold. Each 
simulation started in 2015 at SSB levels listed in Table A4. 

Year 
South North Whole stock 

Status 
Quo Quota F=FThreshold

Status 
Quo Quota F=FThreshold

Status 
Quo Quota F=FThreshold

SSB/SSBThreshold

2016 3.2 3.2 3.2 2.0 2.0 2.0 2.6 2.6 2.6 
2017 3.3 3.3 3.3 2.3 2.3 2.3 2.8 2.8 2.8 
2018 3.4 3.4 3.4 2.5 2.5 2.5 2.9 2.9 2.9 
2019 3.5 3.5 3.4 2.7 2.7 2.7 3.1 3.1 3.0 
2020 3.5 3.5 3.5 2.9 2.9 2.9 3.2 3.2 3.2 
2021 3.6 3.6 3.5 3.0 3.0 3.0 3.3 3.3 3.2 
2022 3.7 3.6 3.5 3.1 3.1 3.1 3.4 3.4 3.3 
2023 3.7 3.7 3.6 3.2 3.2 3.2 3.5 3.4 3.4 
2024 3.7 3.7 3.6 3.3 3.3 3.3 3.5 3.5 3.5 
2025 3.8 3.7 3.6 3.4 3.4 3.4 3.6 3.6 3.5 

F/FThreshold

2016 0.23 0.33 1.00 

NA 

0.36 0.53 0.90 
2017 0.22 0.32 1.00 0.37 0.55 0.90 
2018 0.22 0.32 1.00 0.38 0.56 0.90 
2019 0.22 0.31 1.00 0.39 0.57 0.90 
2020 0.22 0.31 1.00 0.39 0.58 0.90 
2021 0.21 0.31 1.00 0.38 0.57 0.90 
2022 0.21 0.30 1.00 0.37 0.55 0.90 
2023 0.20 0.30 1.00 0.36 0.54 0.90 
2024 0.20 0.29 1.00 0.35 0.52 0.90 
2025 0.20 0.29 1.00 0.34 0.50 0.90 

Catch (Landings + 12%) 
2016 15,771 22,610 68,725 4,562 6,753 6,444 20,333 29,363 75,169 
2017 15,771 22,610 69,447 4,562 6,753 5,917 20,333 29,363 75,364 
2018 15,771 22,610 69,332 4,562 6,753 5,527 20,333 29,363 74,859 
2019 15,771 22,610 68,981 4,562 6,753 5,279 20,333 29,363 74,260 
2020 15,771 22,610 68,931 4,562 6,753 5,201 20,333 29,363 74,131 
2021 15,771 22,610 69,328 4,562 6,753 5,288 20,333 29,363 74,615 
2022 15,771 22,610 70,044 4,562 6,753 5,503 20,333 29,363 75,547 
2023 15,771 22,610 70,914 4,562 6,753 5,793 20,333 29,363 76,707 
2024 15,771 22,610 71,818 4,562 6,753 6,113 20,333 29,363 77,931 
2025 15,771 22,610 72,684 4,562 6,753 6,431 20,333 29,363 79,115 
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Table A3. Atlantic surfclam. Comparison of SAW56 (NEFSC 2013) and SAW61 (this 2016 
assessment) biological reference points and reference point calculations for 2015. Note, that 
point estimates of 2015 biomass and fishing mortality rate are not reliable, but the ratios relative 
to the thresholds are sufficiently reliable.  See Table A4 for additional details.  

Reference point SAW56 (2013) New SAW61 (2016) 

Definitions 

FThreshold
M (proxy = 

natural mortality rate) 
4.136 times the mean F 

during 1982-2015 

BTarget B1999 /2 SSB0 / 2 

BThreshold B1999 / 4 SSB0 / 4 

Values in this 2016 assessment 

FThreshold
1 0.15  See Table A4 

F2015
1 0.009 See Table A4 

F2015/FThreshold 0.06 0.295 

Overfishing? No No 
SSBTarget

2 38,153  2.00 
SSBThreshold

2 19,076  1.00 

SSB2015
2 46,356 -- 

SSB2015/SSBThreshold
2 2.43 2.54 

Overfished? No No 

1 Fishing mortality for fully recruited size groups. 
2 Biomass (SSB) measured in thousand mt for SAW56 (2013) overfishing definition and as 
SSB/SSBThreshold for new SAW61 (2016) overfishing definition. 
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Table A4.  Detailed calculations for surfclam 2015 status determination using new reference 
points. 

Estimate North South Whole stock 
Biomass details 

Absolute estimates (not reliable) 1 

SSB2015 (1000 MT) 4,816 41,539 -- 
Mean recruitment unfished stock 

(SSB0, 1000 MT) 9,549 52,003 -- 

SSBThreshold = SSB0/4 (1000 MT) 2,387 13,000 -- 

Biomass ratios to measure trends 
(more reliable) 

SSB2015/SSBThreshold ratio 2 2.02 3.20 2.54 

SSBThreshold ratio 1.00 1.00 1.00 

SSBTarget ratio 2.00 2.00 2.00 
Overfished  

(SSB2015 ratio < 1)? No No No 

At or above target (SSB2015 ratio >= 2)? Yes Yes Yes 
Fishing mortality details 

Absolute estimates (not reliable) 3,4 

F2015 (y-1) 5 0.014 0.008 0.0091 

Mean 1982-2015 F (y-1) -- -- 0.00744 

Fthreshold 
6 0.0308 

Trend estimates expressed as 
F/FThreshold (more reliable) 

F/FThreshold
 0.45 0.27 0.295 

Overfishing (F > FThreshold)? No No No 
1 Estimates in MT from assessment models only to show calculations 
2 “Whole stock” is the geometric mean of estimates on same line for north and south 
3 F estimates only to show calculations 
4 North and south from assessment model 
5 North and south from assessment model; “whole stock” from catch/mean available 
abundance 
6 Mean 1982-2015 F for entire stock x 4.136 
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Figure A1. Trends in relative spawning stock biomass (SSB/SSBThreshold) for the whole Atlantic 
surfclam stock during 1984-2015.  The solid line shows estimates from this assessment with 
approximate 50, 80, 90, and 95th percentile lognormal confidence intervals in shades of grey.  
The green short-dash line at SSB/SSBThreshold = 2 is the management target.  The red long-dash 
line at SSB/SSBThreshold = 1 is the level that defines an overfished stock.  
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Figure A2. Trends in relative fishing mortality F/FThreshold for the whole Atlantic surfclam stock 
1984-2015.  The solid line shows estimates from this assessment with approximate 50, 80, 90, 
and 95th percentile lognormal confidence intervals in shades of grey.  The solid line at F/FThreshold 
= 1 is the new fishing mortality threshold reference point. 
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Figure A3. Landings for Atlantic surfclams by region during 1979-2015.  Regions from north to 
south are abbreviated with GBK for Georges Bank, SNE for Southern New England, LI for Long 
Island, NJ for New Jersey, DMV for Delmarva, and SVA for Southern Virginia. 
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Figure A4.  Trends in relative recruitment (R/R0 for age zero recruits) for the whole Atlantic 
surfclam stock during 1984-2015.  The solid line shows estimates from this assessment with 
approximate 50, 80, 90, and 95th percentile lognormal confidence intervals in shades of grey.  
The horizontal line is mean recruitment in an unfished stock. 
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Appendix:  Stock Assessment Terms of Reference for SAW/SARC-61, July 19-21, 2016 
(File version: 12/18/2015) 
 
A. Atlantic surfclams  

1.  Estimate catch from all sources including landings and discards.  Map the spatial and temporal 
distribution of landings, discards, fishing effort, and gross revenue, as appropriate.  Characterize 
the uncertainty in these sources of data.   

2.  Present the survey data being used in the assessment (e.g., indices of relative or absolute 
abundance, recruitment, state surveys, age-length data, etc.).  Use logbook data to investigate 
regional changes in LPUE, catch and effort.   Characterize the uncertainty and any bias in these 
sources of data. Evaluate the spatial coverage, precision, and accuracy of the new clam survey. 

3.  Determine the extent and relative quality of benthic habitat for surfclams in the Georges Bank 
ecosystem to refine estimates of stock size based on swept area calculations.   

 
4.  Quantify changes in the depth distribution of surfclams over time. Review changes over time in 

surfclam biological parameters such as length, width, and growth. 

5.  Estimate annual fishing mortality, recruitment and stock biomass (both total and spawning stock) 
for the time series (integrating results from TOR 3, as appropriate) and estimate their uncertainty. 
Include a historical retrospective analysis to allow a comparison with previous assessment results 
and previous projections. 

6.  State the existing stock status definitions for “overfished” and “overfishing”. Then update or 
redefine biological reference points (BRPs; point estimates or proxies for BMSY, BTHRESHOLD, FMSY 
and MSY) and provide estimates of their uncertainty.  If analytic model-based estimates are 
unavailable, consider recommending alternative measurable proxies for BRPs.  Comment on the 
scientific adequacy of existing BRPs and the “new” (i.e., updated, redefined, or alternative) 
BRPs, particularly as they relate to stock assumptions. 

 
7.  Evaluate stock status with respect to the existing model (from previous peer reviewed accepted 

assessment) and with respect to any new model or models developed for this peer review.   
a. When working with the existing model, update it with new data and evaluate stock status 

(overfished and overfishing) with respect to the existing BRP estimates.   
b. Then use the newly proposed model and evaluate stock status with respect to “new” BRPs 

and their estimates (from TOR-5).  
 

8.  Develop approaches and apply them to conduct stock projections.      
a. Provide numerical annual projections (five years) and the statistical distribution (e.g., 

probability density function) of the OFL (overfishing level) (see Appendix to the SAW 
TORs). Consider cases using nominal as well as potential levels of uncertainty in the 
model. Each projection should estimate and report annual probabilities of exceeding 
threshold BRPs for F, and probabilities of falling below threshold BRPs for biomass.  
Use a sensitivity analysis approach in which a range of assumptions about the most 
important uncertainties in the assessment are considered (e.g., terminal year abundance, 
variability in recruitment).   

b. Comment on which projections seem most realistic. Consider the major uncertainties in 
the assessment as well as sensitivity of the projections to various assumptions. 

c. Describe this stock’s vulnerability (see “Appendix to the SAW TORs”) to becoming 
overfished, and how this could affect the choice of ABC. 



 
 

61st SAW Assessment Summary Report                                                  Appendix – Terms of Reference 25 

 
9.  Evaluate the validity of the current stock definition.  Determine whether current stock definitions 

may mask reductions in sustainable catch on regional spatial scales.  Make a recommendation 
about whether there is a need to modify the current stock definition.   

10.  Review, evaluate and report on the status of the SARC and Working Group research 
recommendations listed in most recent SARC reviewed assessment and review panel reports.  
Identify new research recommendations. 

 
 
 

Appendix to the SAW Assessment TORs:  
Clarification of Terms used in the SAW/SARC Terms of Reference 

 
On “Overfishing Limit” and “Acceptable Biological Catch” (DOC Nat. Stand. Guidel. Fed. Reg., v. 74, no. 11, 
1-16-2009): 
 

Acceptable biological catch (ABC) is a level of a stock or stock complex’s annual catch that accounts for the 
scientific uncertainty in the estimate of [overfishing limit] OFL and any other scientific uncertainty…” (p. 
3208) [In other words, OFL ≥ ABC.] 
 
ABC for overfished stocks. For overfished stocks and stock complexes, a rebuilding ABC must be set to reflect 
annual catch that is consistent with schedule of fishing mortality rates in the rebuilding plan. (p. 3209) 
 
NMFS expects that in most cases ABC will be reduced from OFL to reduce the probability that overfishing 
might occur in a year.  (p. 3180) 
 
ABC refers to a level of ‘‘catch’’ that is ‘‘acceptable’’ given the ‘‘biological’’ characteristics of the stock or 
stock complex. As such, [optimal yield] OY does not equate with ABC. The specification of OY is required to 
consider a variety of factors, including social and economic factors, and the protection of marine ecosystems, 
which are not part of the ABC concept.  (p. 3189) 

 
On “Vulnerability” (DOC Natl. Stand. Guidelines. Fed. Reg., v. 74, no. 11, 1-16-2009): 

 
“Vulnerability. A stock’s vulnerability is a combination of its productivity, which depends upon its life history 
characteristics, and its susceptibility to the fishery. Productivity refers to the capacity of the stock to produce 
MSY and to recover if the population is depleted, and susceptibility is the potential for the stock to be 
impacted by the fishery, which includes direct captures, as well as indirect impacts to the fishery (e.g., loss of 
habitat quality).” (p. 3205) 

 
Interactions among members of a SAW Assessment Working Group: 

 
Anyone participating in SAW assessment working group meetings that will be running or presenting results 
from an assessment model is expected to supply the source code, a compiled executable, an input file with the 
proposed configuration, and a detailed model description in advance of the model meeting.  Source code for 
NOAA Toolbox programs is available on request.  These measures allow transparency and a fair evaluation of 
differences that emerge between models. 

 
One model or alternative models: 

 
The preferred outcome of the SAW/SARC is to identify a single “best” model and an accompanying set of 
assessment results and a stock status determination.  If selection of a “best” model is not possible, present 
alternative models in detail, and summarize the relative utility each model, including a comparison of results. 
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SAW-63 ASSESSMENT SUMMARY REPORT 

 Introduction 

The 63rd SAW Assessment Summary Report contains summary and detailed technical 
information on one stock assessment reviewed during February 19-21, 2017 at the Stock 
Assessment Workshop (SAW) by the 63rd Stock Assessment Review Committee (SARC-63): 
Ocean quahog. The SARC-63 consisted of three external, independent reviewers appointed by 
the Center for Independent Experts [CIE], and an external SARC chairman from the MAFMC 
SSC. The SARC evaluated whether each Term of Reference (listed in the Appendix) was 
completed successfully based on whether the work provided a scientifically credible basis for 
developing fishery management advice. The reviewers’ reports for SAW/SARC-63 are available 
at website: http://www.nefsc.noaa.gov/nefsc/saw/ under the heading “SARC 63 Panelist 
Reports.” 

An important aspect of any assessment is the determination of current stock status. The status of 
the stock relates to both the rate of removal of fish from the population – the exploitation rate – 
and the current stock size.  The exploitation rate is the proportion of the stock alive at the 
beginning of the year that is caught during the year. When that proportion exceeds the amount 
specified in an overfishing definition, overfishing is occurring.  Fishery removal rates are usually 
expressed in terms of the instantaneous fishing mortality rate, F, and the maximum removal rate 
is denoted as FTHRESHOLD.

Another important factor for classifying the status of a resource is the current stock level, for 
example, spawning stock biomass (SSB) or total stock biomass (TSB). Overfishing definitions, 
therefore, characteristically include specification of a minimum biomass threshold as well as a 
maximum fishing threshold.  If the biomass of a stock falls below the biomass threshold 
(BTHRESHOLD) the stock is in an overfished condition. The Sustainable Fisheries Act mandates 
that a stock rebuilding plan be developed should this situation arise.  

As there are two dimensions to stock status – the rate of removal and the biomass level – it is 
possible that a stock not currently subject to overfishing in terms of exploitation rates is in an 
overfished condition; that is, has a biomass level less than the threshold level. This may be due to 
heavy exploitation in the past, or a result of other factors such as unfavorable environmental 
conditions. In this case, future recruitment to the stock is very important and the probability of 
improvement may increase greatly by increasing the stock size. Conversely, fishing down a stock 
that is at a high biomass level should generally increase the long-term sustainable yield. Stocks 
under federal jurisdiction are managed on the basis of maximum sustainable yield (MSY). The 
biomass that produces this yield is called BMSY and the fishing mortality rate that produces MSY 
is called FMSY. 

Given this, federally managed stocks under review are classified with respect to current 
overfishing definitions.  A stock is overfished if its current biomass is below BTHRESHOLD and 
overfishing is occurring if current F is greater than FTHRESHOLD.  The table below depicts status 
criteria. 

http://www.nefsc.noaa.gov/nefsc/saw/
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  BIOMASS 
 

  B <BTHRESHOLD BTHRESHOLD < B < BMSY B > BMSY 

 
EXPLOITATION 

RATE 

 
F>FTHRESHOLD 

Overfished, overfishing is     
occurring; reduce F, adopt and 
follow rebuilding plan 

Not overfished, overfishing is 
occurring; reduce F, rebuild 
stock 

F = FTARGET <= 
FMSY 

F<FTHRESHOLD 
 

Overfished, overfishing is not 
occurring;  adopt and follow 
rebuilding plan 

Not overfished, overfishing is 
not occurring; rebuild stock 

F = FTARGET <= 
FMSY 

 
 
Fisheries management may take into account scientific and management uncertainty, and 
overfishing guidelines often include a control rule in the overfishing definition.  Generically, the 
control rules suggest actions at various levels of stock biomass and incorporate an assessment of 
risk, in that F targets are set so as to avoid exceeding F thresholds. 
 

Outcome of Stock Assessment Review Meeting   
 
Text in this section is based on SARC-63 Review Panel reports (available at 
http://www.nefsc.noaa.gov/nefsc/saw/ under the heading “SARC-63 Panelist Reports”).   
 
SARC 63 concluded that the ocean quahog stock is neither overfished nor did it experience 
overfishing in 2012-2016, the period since the last benchmark assessment. Outcomes based on 
the new SS3 model, the previous KLAMZ model, and empirical analyses all supported the 
conclusion.  The Panel agreed that the focus on trends and ratios, especially for assessing stock 
status, was appropriate. The Panel also concluded that the SAW WG had reasonably and 
satisfactorily completed all tasks specified in the ToRs.  

Fishery-independent survey results indicate that the northward shift in ocean quahog landings 
probably is a response of the fishery to declining abundance in the southern subregions. These 
declines in the south were indicated by decreasing commercial effort and LPUE. The fishery is 
now concentrated off Long Island where 70-80% of landings were recorded during 2005-2015. 
Commercial LPUE indices were not used in the assessment, and the Panel agreed that this was 
appropriate because of the small proportion of the stock area fished. The Panel noted the 
mismatch between the broad spatial scale of the stock assessment for status determination vs the 
smaller spatial scales at which demographic differences likely occur, and encourages more 
research on this topic.  

 
  

http://www.nefsc.noaa.gov/nefsc/saw/
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Glossary 
 
ADAPT. A commonly used form of 
computer program used to optimally fit a 
Virtual Population Assessment (VPA) to 
abundance data. 

ASAP. The Age Structured Assessment 
Program is an age-structured model that uses 
forward computations assuming separability 
of fishing mortality into year and age 
components to estimate population sizes 
given observed catches, catch-at-age, and 
indices of abundance. Discards can be 
treated explicitly. The separability 
assumption is relaxed by allowing for fleet-
specific computations and by allowing the 
selectivity at age to change smoothly over 
time or in blocks of years. The software can 
also allow the catchability associated with 
each abundance index to vary smoothly with 
time. The problem’s dimensions (number of 
ages, years, fleets and abundance indices) 
are defined at input and limited by hardware 
only. The input is arranged assuming data is 
available for most years, but missing years 
are allowed. The model currently does not 
allow use of length data nor indices of 
survival rates. Diagnostics include index 
fits, residuals in catch and catch-at-age, and 
effective sample size calculations. Weights 
are input for different components of the 
objective function and allow for relatively 
simple age-structured production model type 
models up to fully parameterized models. 

ASPM. Age-structured production models, 
also known as statistical catch-at-age 
(SCAA) models, are a technique of stock 
assessment that integrate fishery catch and 
fishery-independent sampling information. 
The procedures are flexible, allowing for 
uncertainty in the absolute magnitudes of 
catches as part of the estimation.  Unlike 
virtual population analysis (VPA) that tracks 
the cumulative catches of various year 
classes as they age, ASPM is a forward 
projection simulation of the exploited 

population.  ASPM is similar to the NOAA 
Fishery Toolbox applications ASAP (Age 
Structured Assessment Program) and SS2 
(Stock Synthesis 2). 

Availability. Refers to the distribution of 
fish of different ages or sizes relative to that 
taken in the fishery. 

Biological reference points. Specific values 
for the variables that describe the state of a 
fishery system which are used to evaluate its 
status. Reference points are most often 
specified in terms of fishing mortality rate 
and/or spawning stock biomass. The 
reference points may indicate 1) a desired 
state of the fishery, such as a fishing 
mortality rate that will achieve a high level 
of sustainable yield, or 2) a state of the 
fishery that should be avoided, such as a 
high fishing mortality rate which risks a 
stock collapse and long-term loss of 
potential yield. The former type of reference 
points are referred to as “target reference 
points” and the latter are referred to as “limit 
reference points” or “thresholds.” Some 
common examples of reference points are 
F0.1, FMAX, and FMSY, which are defined later 
in this glossary. 

B0.  Virgin stock biomass, i.e., the long-term 
average biomass value expected in the 
absence of fishing mortality. 

BMSY.  Long-term average biomass that 
would be achieved if fishing at a constant 
fishing mortality rate equal to FMSY.  

Biomass Dynamics Model. A simple stock 
assessment model that tracks changes in 
stock using assumptions about growth and 
can be tuned to abundance data such as 
commercial catch rates, research survey 
trends or biomass estimates. 

Catchability. Proportion of the stock 
removed by one unit of effective fishing 
effort (typically age-specific due to 
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differences in selectivity and availability by 
age).  

Control Rule.  Describes a plan for pre-
agreed management actions as a function of 
variables related to the status of the stock.  
For example, a control rule can specify how 
F or yield should vary with biomass.  In the 
National Standard Guidelines (NSG), the 
“MSY control rule” is used to determine the 
limit fishing mortality, or Maximum Fishing 
Mortality Threshold (MFMT).  Control rules 
are also known as “decision rules” or 
“harvest control laws.”  

Catch per Unit of Effort (CPUE).  
Measures the relative success of fishing 
operations, but also can be used as a proxy 
for relative abundance based on the 
assumption that CPUE is linearly related to 
stock size.  The use of CPUE that has not 
been properly standardized for temporal-
spatial changes in catchability should be 
avoided. 

Exploitation pattern. The fishing mortality 
on each age (or group of adjacent ages) of a 
stock relative to the highest mortality on any 
age. The exploitation pattern is expressed as 
a series of values ranging from 0.0 to 1.0. 
The pattern is referred to as “flat-topped” 
when the values for all the oldest ages are 
about 1.0, and “dome-shaped” when the 
values for some intermediate ages are about 
1.0 and those for the oldest ages are 
significantly lower. This pattern often varies 
by type of fishing gear, area, and seasonal 
distribution of fishing, and the growth and 
migration of the fish. The pattern can be 
changed by modifications to fishing gear, 
for example, increasing mesh or hook size, 
or by changing the proportion of harvest by 
gear type. 

Mortality rates. Populations of animals 
decline exponentially. This means that the 
number of animals that die in an "instant" is 
at all times proportional to the number 

present. The decline is defined by survival 
curves such as:  Nt+1 = Nte-z  

where Nt is the number of animals in the 
population at time t and Nt+1 is the number 
present in the next time period; Z is the total 
instantaneous mortality rate which can be 
separated into deaths due to fishing (fishing 
mortality or F) and deaths due to all other 
causes (natural mortality or M) and e is the 
base of the natural logarithm (2.71828). To 
better understand the concept of an 
instantaneous mortality rate, consider the 
following example. Suppose the 
instantaneous total mortality rate is 2 (i.e., Z 
= 2) and we want to know how many 
animals out of an initial population of 1 
million fish will be alive at the end of one 
year. If the year is apportioned into 365 days 
(that is, the 'instant' of time is one day), then 
2/365 or 0.548% of the population will die 
each day.  On the first day of the year, 5,480 
fish will die (1,000,000 x 0.00548), leaving 
994,520 alive. On day 2, another 5,450 fish 
die (994,520 x 0.00548) leaving 989,070 
alive.  At the end of the year, 134,593 fish 
[1,000,000 x (1 - 0.00548)365] remain alive. 
If we had instead selected a smaller 'instant' 
of time, say an hour, 0.0228% of the 
population would have died by the end of 
the first time interval (an hour), leaving 
135,304 fish alive at the end of the year 
[1,000,000 x (1 - 0.00228)8760]. As the 
instant of time becomes shorter and shorter, 
the exact answer to the number of animals 
surviving is given by the survival curve 
mentioned above, or, in this example: 

Nt+1 = 1,000,000e-2 = 135,335 fish 

Exploitation rate. The proportion of a 
population alive at the beginning of the year 
that is caught during the year. That is, if 1 
million fish were alive on January 1 and 
200,000 were caught during the year, the 
exploitation rate is 0.20 (200,000 / 
1,000,000) or 20%. 
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FMAX. The rate of fishing mortality that 
produces the maximum level of yield per 
recruit. This is the point beyond which 
growth overfishing begins. 

F0.1. The fishing mortality rate where the 
increase in yield per recruit for an increase 
in a unit of effort is only 10% of the yield 
per recruit produced by the first unit of 
effort on the unexploited stock (i.e., the 
slope of the yield-per-recruit curve for the 
F0.1 rate is only one-tenth the slope of the 
curve at its origin). 

F10%. The fishing mortality rate which 
reduces the spawning stock biomass per 
recruit (SSB/R) to 10% of the amount 
present in the absence of fishing. More 
generally, Fx%, is the fishing mortality rate 
that reduces the SSB/R to x% of the level 
that would exist in the absence of fishing. 

FMSY. The fishing mortality rate that 
produces the maximum sustainable yield. 

Fishery Management Plan (FMP).   Plan 
containing conservation and management 
measures for fishery resources, and other 
provisions required by the MSFCMA, 
developed by Fishery Management Councils 
or the Secretary of Commerce.  

Generation Time. In the context of the 
National Standard Guidelines, generation 
time is a measure of the time required for a 
female to produce a reproductively-active 
female offspring for use in setting maximum 
allowable rebuilding time periods.  

Growth overfishing. The situation existing 
when the rate of fishing mortality is above 
FMAX and when fish are harvested before 
they reach their growth potential. 

Limit Reference Points.  Benchmarks used 
to indicate when harvests should be 
constrained substantially so that the stock 
remains within safe biological limits.  The 
probability of exceeding limits should be 
low.  In the National Standard Guidelines, 

limits are referred to as thresholds.  In much 
of the international literature (e.g., FAO 
documents), “thresholds” are used as buffer 
points that signal when a limit is being 
approached.  

Landings per Unit of Effort (LPUE). 
Analogous to CPUE and measures the 
relative success of fishing operations, but is 
also sometimes used a proxy for relative 
abundance based on the assumption that 
CPUE is linearly related to stock size. 

MSFCMA. Magnuson-Stevens Fishery 
Conservation and Management Act.  U.S. 
Public Law 94-265, as amended through 
October 11, 1996. Available as NOAA 
Technical Memorandum NMFS-F/SPO-23, 
1996.  

Maximum Fishing Mortality Threshold 
(MFMT, FTHRESHOLD).  One of the Status 
Determination Criteria (SDC) for 
determining if overfishing is occurring.  It 
will usually be equivalent to the F 
corresponding to the MSY Control Rule. If 
current fishing mortality rates are above 
FTHRESHOLD, overfishing is occurring. 

Minimum Stock Size Threshold (MSST, 
BTHRESHOLD). Another of the Status 
Determination Criteria. The greater of (a) 
½BMSY, or (b) the minimum stock size at 
which rebuilding to BMSY will occur within 
10 years of fishing at the MFMT.  MSST 
should be measured in terms of spawning 
biomass or other appropriate measures of 
productive capacity. If current stock size is 
below BTHRESHOLD, the stock is overfished. 

Maximum Spawning Potential (MSP). 
This type of reference point is used in some 
fishery management plans to define 
overfishing. The MSP is the spawning stock 
biomass per recruit (SSB/R) when fishing 
mortality is zero. The degree to which 
fishing reduces the SSB/R is expressed as a 
percentage of the MSP (i.e., %MSP). A 
stock is considered overfished when the 



63rd SAW Assessment Summary Report                                                                          A. Ocean Quahog 6 

fishery reduces the %MSP below the level 
specified in the overfishing definition. The 
values of %MSP used to define overfishing 
can be derived from stock-recruitment data 
or chosen by analogy using available 
information on the level required to sustain 
the stock. 

Maximum Sustainable Yield (MSY). The 
largest average catch that can be taken from 
a stock under existing environmental 
conditions. 

Overfishing. According to the National 
Standard Guidelines, “overfishing occurs 
whenever a stock or stock complex is 
subjected to a rate or level of fishing 
mortality that jeopardizes the capacity of a 
stock or stock complex to produce MSY on 
a continuing basis.”  Overfishing is 
occurring if the MFMT is exceeded for 1 
year or more.  

Optimum Yield (OY).  The amount of fish 
that will provide the greatest overall benefit 
to the Nation, particularly with respect to 
food production and recreational 
opportunities and taking into account the 
protection of marine ecosystems.  MSY 
constitutes a “ceiling” for OY.  OY may be 
lower than MSY, depending on relevant 
economic, social, or ecological factors.  In 
the case of an overfished fishery, OY should 
provide for rebuilding to BMSY.  

Partial Recruitment. Patterns of relative 
vulnerability of fish of different sizes or 
ages due to the combined effects of 
selectivity and availability.  

Rebuilding Plan.  A plan that must be 
designed to recover stocks to the BMSY level 
within 10 years when they are overfished 
(i.e. when B < MSST).  Normally, the 10 
years would refer to an expected time to 
rebuild in a probabilistic sense. 

Recruitment. This is the number of young 
fish that survive (from birth) to a specific 
age or grow to a specific size. The specific 

age or size at which recruitment is measured 
may correspond to when the young fish 
become vulnerable to capture in a fishery or 
when the number of fish in a cohort can be 
reliably estimated by a stock assessment. 

Recruitment overfishing. The situation 
existing when the fishing mortality rate is so 
high as to cause a reduction in spawning 
stock which causes recruitment to become 
impaired.  

Recruitment per spawning stock biomass 
(R/SSB). The number of fishery recruits 
(usually age 1 or 2) produced from a given 
weight of spawners, usually expressed as 
numbers of recruits per kilogram of mature 
fish in the stock. This ratio can be computed 
for each year class and is often used as an 
index of pre-recruit survival, since a high 
R/SSB ratio in one year indicates above-
average numbers resulting from a given 
spawning biomass for a particular year class, 
and vice versa. 

Reference Points.  Values of parameters 
(e.g. BMSY, FMSY, F0.1) that are useful 
benchmarks for guiding management 
decisions. Biological reference points are 
typically limits that should not be exceeded 
with significant probability (e.g., MSST) or 
targets for management (e.g., OY).  

Risk.  The probability of an event times the 
cost associated with the event (loss 
function).  Sometimes “risk” is simply used 
to denote the probability of an undesirable 
result (e.g. the risk of biomass falling below 
MSST).  

Status Determination Criteria (SDC).  
Objective and measurable criteria used to 
determine if a stock is being overfished or is 
in an overfished state according to the 
National Standard Guidelines. 

Selectivity. Measures the relative 
vulnerability of different age (size) classes 
to the fishing gears(s). 
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Spawning Stock Biomass (SSB).  The total 
weight of all sexually mature fish in a stock. 

Spawning stock biomass per recruit 
(SSB/R or SBR). The expected lifetime 
contribution to the spawning stock biomass 
for each recruit. SSB/R is calculated 
assuming that F is constant over the life span 
of a year class. The calculated value is also 
dependent on the exploitation pattern and 
rates of growth and natural mortality, all of 
which are also assumed to be constant. 

Stock Synthesis (SS).  This application 
provides a statistical framework for 
calibration of a population dynamics model 
using a diversity of fishery and survey data. 
SS is designed to accommodate both age 
and size structure and with multiple stock 
sub-areas. Selectivity can be cast as age 
specific only, size-specific in the 
observations only, or size-specific with the 
ability to capture the major effect of size-
specific survivorship. The overall model 
contains subcomponents which simulate the 
population dynamics of the stock and 
fisheries, derive the expected values for the 
various observed data, and quantify the 
magnitude of difference between observed 
and expected data. Parameters are sought 
which will maximize the goodness-of-fit. A 
management layer is also included in the 
model allowing uncertainty in estimated 
parameters to be propagated to the 
management quantities, thus facilitating a 
description of the risk of various possible 
management scenarios. The structure of SS 
allows for building of simple to complex 
models depending upon the data available. 

Survival Ratios.  Ratios of recruits to 
spawners (or spawning biomass) in a stock-
recruitment analysis.  The same as the 
recruitment per spawning stock biomass 
(R/SSB).  

TAC.  Total allowable catch is the total 
regulated catch from a stock in a given time 
period, usually a year. 

Target Reference Points.  Benchmarks 
used to guide management objectives for 
achieving a desirable outcome (e.g., OY).  
Target reference points should not be 
exceeded on average. 

Uncertainty.  Uncertainty results from a 
lack of perfect knowledge of many factors 
that affect stock assessments, estimation of 
reference points, and management.  
Rosenberg and Restrepo (1994) identify five 
types: measurement error (in observed 
quantities), process error (or natural 
population variability), model error (mis-
specification of assumed values or model 
structure), estimation error (in population 
parameters or reference points, due to any of 
the preceding types of errors), and 
implementation error (or the inability to 
achieve targets exactly for whatever reason) 

Virtual Population Analysis (VPA) (or 
cohort analysis). A retrospective analysis of 
the catches from a given year class which 
provides estimates of fishing mortality and 
stock size at each age over its life in the 
fishery. This technique is used extensively 
in fishery assessments. 

Year class (or cohort). Fish born in a given 
year. For example, the 1987 year class of 
cod includes all cod born in 1987. This year 
class would be age 1 in 1988, age 2 in 1989, 
and so on. 

Yield per recruit (Y/R or YPR). The 
average expected yield in weight from a 
single recruit. Y/R is calculated assuming 
that F is constant over the life span of a year 
class. The calculated value is also dependent 
on the exploitation pattern, rate of growth, 
and natural mortality rate, all of which are 
assumed to be constant. 
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Figure 1. Offshore depth strata sampled during Northeast Fisheries Science Center bottom trawl 
research surveys.  Some of these may not be sampled presently. 
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Figure 2. Inshore depth strata sampled during Northeast Fisheries Science Center bottom trawl 
research surveys.  Some of these may not be sampled presently. 
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Figure 3. Statistical areas used for reporting commercial catches. 
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Figure 4. Northeast Fisheries Science Center clam resource survey strata, along the east coast of 
the US. 
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A. OCEAN QUAHOG ASSESSMENT SUMMARY FOR 2017

Status of the Stock: The ocean quahog (Arctica islandica) stock was not overfished in 2016.  
Based on SAW/SARC-63 reference points from the 2017 assessment for the stock, estimated 
SSB2016/SSBThreshold = 2.04 (probability overfished < 0.01; Table A1 and Figure A1), where SSB is 
spawning stock biomass. The US EEZ stock extends from the US/Canadian border to Cape 
Hatteras and is modeled as two areas (northern and southern, defined below). 

Overfishing did not occur in 2016.  Based on SAW/SARC-63 reference points, estimated 
F2016/FThreshold = 0.246 (probability overfishing < 0.01; Table A1 and Figure A2), where F is 
fishing mortality rate.   

Model results and empirical analyses indicated that SSB was high and F’s rates were low relative 
to the reference points.  Sensitivity analyses indicate that trends in SSB and F were estimated with 
acceptable precision.  Exploitation rates from catch and swept-area biomass were consistent with 
model results and also indicated that stock biomass was high and fishing mortality rates were low. 
There is no indication that overfishing or overfished stock conditions occurred during 1982-2016. 

Based on the previous reference points from SAW/SARC-48 (2009), SSB2016/SSBThreshold = 2.33 
(probability overfished < 0.01), and F2016/FThreshold = 0.207 (probability overfishing < 0.01). 

Projections: Recruitment in the projections was assumed equal to recruitment in the two areas in 
the last year of the assessment model when total recruitment was representative of the historical 
average. Confidence intervals were based on uncertainty in both recruitment and the stock size in 
2016. Results indicate overfishing is unlikely during 2017-2067 at status quo or quota catch 
levels. Overfished conditions did not result during 2017-2067 under any of the projection 
scenarios (Table A2).  Additional projection runs in the assessment report that assume lower 
recruitment also indicate that overfishing and overfished stock conditions are unlikely to occur 
even if recruitment declines to negligible levels during the projection period.   

Stock Distribution: In the western Atlantic, ocean quahog is found from Cape Hatteras to 
Newfoundland from depths of 20 to 100 m or more. The federal ocean quahog resource in the US 
EEZ is assessed in two areas, northern and southern. The northern area is Georges Bank. The 
southern area is Southern New England to Cape Hatteras. Ocean quahog in the Gulf of Maine is 
not included in the assessment model, but stock assessment results for that area are presented in 
the assessment report.  

Landings: Fisheries data for 1982-2016 were from mandatory logbook reports and are considered 
accurate (Table A1 and Figure A3).  Except for 1996-1998 landings have not reached the quota 
(current quota = 24,190 mt) because of limited markets. EEZ landings peaked during 1989-1992 
at 22 thousand mt, fell to 17 thousand mt during 1998-2004, and dropped to about 15 thousand mt 
during 2006-2016.  Landings in the small Maine fishery ranged from 387 mt in 2002 to 125 mt in 
2015. 

Ocean quahog landings and fishing effort have shifted north through time as catch rates in the 
south declined (Figure A3).  Landings were mostly from the Delmarva and New Jersey regions 
during 1980-1991 and then shifted to Long Island and Southern New England.  The Long Island 
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region provided 70-80% of ocean quahog landings during the last three years.  There were no 
landings from Georges Bank in most years during 1990-2012 and they remain low, despite the 
reopening in 2013 of areas that were closed previously because of the risk of paralytic shellfish 
poison (PSP).  Despite declines in the southernmost regions, landings per unit effort (LPUE) for 
the fishery as a whole has been relatively constant. 

Data and assessment: A Stock Synthesis model was used for the first time in an ocean quahog 
assessment to estimate biomass and fishing mortality based on commercial catch and size 
composition data, fishery independent abundance indices, and size and biological data from 
NEFSC clam surveys.  The Stock Synthesis model used data starting in 1982 (Figures A1-A2 and 
A4).  The model treated recruitment, selectivity, and catchability separately in the northern and 
southern areas. The model had two areas because of differences in biological parameters, fishing 
history, recruitment patterns, and survey timing.  The model was informed by estimates of capture 
efficiency and size selectivity from cooperative field experiments.  Abundance indices were 
derived from two resource surveys. A new survey using a commercial fishing vessel and modified 
commercial dredge replaced the previous survey which was carried out during 1982-2011 using a 
smaller dredge. The new survey was conducted in the southern area during 2012 and 2015 and in 
the northern area (Georges Bank) during 2013 and 2016.  Although earlier NEFSC clam surveys 
began in the 1960s, they were not considered in this stock assessment due to differences in survey 
methods.  

Spawning stock biomass:  Relative SSB (SSB/SSBThreshold) has been stable and above the 
threshold level (Table A1, Figure A1).  Estimated total SSB2016 = 3.3 million mt (95% confidence 
interval = 2.5 to 4.3 million mt) and the SSB2016/SSBThreshold = 2.04.  

Fishing mortality: Relative F (F/FThreshold) has been stable and is below the threshold (Table A1, 
Figure A2).  Estimated F2016=0.005 (95% confidence interval = 0.003 to 0.006) and the 
F2016/FThreshold = 0.246. 

Recruitment: There is little information about annual recruitment variability for ocean quahog. 
Model estimated recruitment has been stable and near unfished recruitment levels since 2000 
(Figure A4, see Special Comment).  

Biological reference points: New reference points were developed in this assessment based on 
management strategy evaluation (MSE; Table A3). They are presented as ratios. For example, the 
ratio SSB2016/SSBThreshold=2.04 in Table A3 means that spawning stock biomass in 2016 was 2.04 
times the SSBThreshold. Ratios are more robust to uncertainty in estimating biomass.  

According to the reference points in the 2017 assessment, the stock would be considered 
overfished if SSBcurrent/SSBThreshold was less than 1. The new BMSY proxy is SSBTarget = 0.5*SSB0 
and the new biomass threshold is SSBThreshold = 0.4*SSB0, where SSB0 is mean unfished spawning 
biomass estimated by assessment models. The stock would be considered overfished if SSB fell 
below 0.4*SSB0.  See Table A3 for details. 

According to the new reference points, overfishing would be occurring if fishing mortality was 
larger than the threshold fishing mortality rate (FThreshold) producing an Fcurrent/FThreshold ratio greater 
than 1.0. The proxy FMSY=0.019 is the new FThreshold reference point for the stock. It is based on a 
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management strategy evaluation analysis, rather than a proxy used for long-lived rockfish (Table 
A3).  MSY proxy, based on applying the FMSY proxy to the Bmsy proxy, was 73,298 mt (Table 
A3). 

Special Comments 

The broad conclusions of the assessment model (Stock Synthesis) were supported by empirical 
analyses and the previous assessment model (KLAMZ).   

Estimates of absolute biomass for the entire time series were similar to earlier assessments. 
Despite uncertainty about scale, no retrospective adjustments were required for spawning stock 
biomass or fishing mortality trends.   

Initial work with tree models and environmental variables to predict ocean quahog locations and 
density were promising. However, more work is required to determine the spatial precision of 
these predictions and how they might be used in future assessments, or surveys. 

True recruitment is difficult to estimate in the ocean quahog assessment because there is no age 
composition data and growth is highly variable. The model estimates a strong peak in recruitment 
in the mid-1990s because of the abundance of small quahogs in recent length compositions. 
However, the estimate is uncertain and the actual year class strength will not be known for several 
decades (Figure A4).  Periodic, large recruitment events are common in bivalves, 

There are substantial opportunities to improve the clam/quahog survey that would improve its 
precision and utility in the stock assessment. Work is underway to examine this issue. 

It is recognized that the assessment considers the stock at large spatial scales and there is scope for 
better understanding of demographic processes at smaller spatial scales not now captured in the 
model. Considerable value may be added to the assessment through research that addresses these 
mismatches between the spatial scale of the assessment and that of population processes and 
fishery operations.  
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Table A1. Catch and status table for ocean quahog.  

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 Min1,2 Max1,2 Mean1,2

Whole stock 

Landings3 15,564 15,727 15,710 16,289 14,332 15,864 14,721 14,498 13,639 9,542 9,542 22,477 17,250 

w/discard & 

incidental3,4 16,342 16,513 16,496 17,103 15,049 16,657 15,457 15,223 14,321 10,019 10,019 23,601 18,112 

SSB5
3,140 3,154 3,170 3,188 3,205 3,224 3,241 3,257 3,273 3,287 3,123 4,027 3,304 

SSB/SSBThreshold
6

1.95 1.96 1.97 1.98 1.99 2.00 2.01 2.02 2.03 2.04 1.94 2.19 2.04 

F 0.005 0.005 0.005 0.005 0.004 0.005 0.005 0.005 0.004 0.005 0.004 0.006 0.005 

F/FThreshold
7 0.25 0.26 0.26 0.27 0.24 0.27 0.25 0.25 0.23 0.25 0.20 0.33 0.27 

Recruitment (R/R0)8 0.97 0.98 0.99 0.99 0.99 1.00 1.00 1.00 1.00 1.00 0.69 2.73 1.07 
1Summary statistics for landings and catch: 1980-2016 
2Summary statistics for SSB,  F and recruitment during 1980-2016 
3Landings, discards, incidental and catch are mt meats (2016 landings are partial) 
4Incidental = landings + 5%;  Discards zero 
5SSB in thousand mt meats 
6SSBThreshold=0.4*SSB0 
7FThreshold= FMSY proxy= 0.01855 
8R0 is mean recruitment for an unfished stock 
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Table A2. Projections for ocean quahog based on “status quo” catches (catch = landings + 5% = 
13,807 mt per year), “quota” (catch = 24,190 mt quota + 5% = 25,400 mt per year) and OFL 
(Catch at F≈FThreshold harvest levels) during 2017-2067.  SSB/SSBThreshold < 1 indicates overfished 
and F/FThreshold > 1 indicates overfishing. Each simulation started in 2016 at SSB listed in Table 
A3. Biomass units are in mt meats. 
 
Year Status Quo Quota OFL Status Quo Quota OFL Status Quo Quota OFL 

 
SSB SSB/SSBThreshold F/FThreshold 

2017 3299930 3299930 3299930 2.049 2.049 2.049 0.251 0.416 1.027 

2018 3310860 3302630 3270880 2.055 2.050 2.031 0.249 0.415 1.027 

2019 3320590 3304210 3241460 2.061 2.051 2.012 0.248 0.413 1.026 

2020 3329230 3304800 3211770 2.067 2.052 1.994 0.246 0.412 1.025 

2021 3336870 3304480 3181920 2.071 2.051 1.975 0.245 0.410 1.024 

2022 3343620 3303360 3152030 2.076 2.051 1.957 0.243 0.409 1.023 

2023 3349560 3301530 3122190 2.079 2.050 1.938 0.242 0.407 1.021 

2024 3354780 3299070 3092500 2.083 2.048 1.920 0.240 0.406 1.019 

2025 3359330 3296060 3063050 2.085 2.046 1.901 0.239 0.404 1.016 

2026 3363300 3292570 3033920 2.088 2.044 1.883 0.237 0.402 1.010 

2027 3366730 3288660 3005160 2.090 2.042 1.866 0.235 0.400 1.004 

2028 3369690 3284380 2976850 2.092 2.039 1.848 0.233 0.398 0.997 

2029 3372210 3279790 2949030 2.093 2.036 1.831 0.233 0.398 0.997 

2030 3374350 3274920 2921730 2.095 2.033 1.814 0.233 0.400 0.998 

2031 3376150 3269820 2895010 2.096 2.030 1.797 0.234 0.401 1.000 

2032 3377630 3264530 2868870 2.097 2.027 1.781 0.234 0.403 1.002 

2033 3378840 3259070 2843350 2.098 2.023 1.765 0.234 0.404 1.004 

2034 3379790 3253480 2818470 2.098 2.020 1.750 0.234 0.405 1.006 

2035 3380530 3247780 2794230 2.099 2.016 1.735 0.234 0.406 1.007 

2036 3381060 3242000 2770640 2.099 2.013 1.720 0.234 0.406 1.008 

2037 3381430 3236160 2747710 2.099 2.009 1.706 0.234 0.407 1.009 

2038 3381630 3230270 2725440 2.099 2.005 1.692 0.234 0.407 1.010 

2039 3381700 3224360 2703830 2.099 2.002 1.678 0.234 0.408 1.010 

2040 3381650 3218430 2682860 2.099 1.998 1.665 0.234 0.408 1.011 

2041 3381490 3212500 2662550 2.099 1.994 1.653 0.233 0.408 1.011 

2042 3381230 3206580 2642870 2.099 1.991 1.641 0.233 0.409 1.011 

2043 3380890 3200690 2623820 2.099 1.987 1.629 0.233 0.409 1.011 

2044 3380480 3194820 2605390 2.099 1.983 1.617 0.233 0.409 1.011 

2045 3380010 3188990 2587560 2.098 1.980 1.606 0.233 0.410 1.011 

2046 3379480 3183210 2570320 2.098 1.976 1.596 0.233 0.410 1.011 

2047 3378900 3177470 2553670 2.098 1.973 1.585 0.232 0.410 1.011 

2048 3378280 3171780 2537580 2.097 1.969 1.575 0.232 0.411 1.011 

2049 3377620 3166160 2522040 2.097 1.966 1.566 0.232 0.411 1.011 

2050 3376940 3160590 2507040 2.096 1.962 1.556 0.232 0.411 1.011 

2051 3376230 3155090 2492560 2.096 1.959 1.547 0.232 0.411 1.011 

2052 3375500 3149660 2478580 2.095 1.955 1.539 0.232 0.412 1.011 

2053 3374750 3144290 2465100 2.095 1.952 1.530 0.232 0.412 1.010 

2054 3373990 3138990 2452090 2.095 1.949 1.522 0.231 0.412 1.010 

2055 3373210 3133760 2439550 2.094 1.945 1.514 0.231 0.412 1.010 

2056 3372430 3128600 2427450 2.094 1.942 1.507 0.231 0.412 1.010 

2057 3371640 3123520 2415790 2.093 1.939 1.500 0.231 0.413 1.010 

2058 3370850 3118500 2404550 2.093 1.936 1.493 0.231 0.413 1.010 

2059 3370050 3113560 2393710 2.092 1.933 1.486 0.231 0.413 1.009 
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Year Status Quo Quota OFL Status Quo Quota OFL Status Quo Quota OFL 

 
SSB SSB/SSBThreshold F/FThreshold 

2060 3369260 3108690 2383260 2.092 1.930 1.479 0.231 0.413 1.009 

2061 3368460 3103890 2373200 2.091 1.927 1.473 0.230 0.413 1.009 

2062 3367660 3099160 2363500 2.091 1.924 1.467 0.230 0.413 1.009 

2063 3366870 3094490 2354150 2.090 1.921 1.461 0.230 0.413 1.009 

2064 3366080 3089900 2345140 2.090 1.918 1.456 0.230 0.413 1.008 

2065 3365290 3085380 2336460 2.089 1.915 1.450 0.230 0.413 1.008 

2066 3364510 3080920 2328100 2.089 1.913 1.445 0.230 0.413 1.008 

 
 
Table A2 continued.  Projections for ocean quahog based on “status quo” catches (catch = 
landings + 5% = 13,807 mt per year), “quota” (catch = 24,190 mt quota + 5% = 25,400 mt per 
year) and OFL (Catch at F≈FThreshold harvest levels) during 2017-2067.  SSB/SSBThreshold < 1 
indicates overfished and F/FThreshold > 1 indicates overfishing. Each simulation started in 2016 at 
SSB listed in Table A3. Biomass units are in mt meats. 
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Table A3. Ocean quahog. Comparison of SAW-48 (NEFSC 2009) and SAW-63 (this 2017 
assessment) biological reference points and reference point calculations for 2016. This 
comparison uses the current model for both columns, but the different reference point definitions 
from SAW-48 and SAW-63. Biomass units are mt meats.   
 

Reference point 
SAW48 (2013 

computed 
values) 

SAW48 (2017 
computed 

values) 

New SAW63 
(2017 

computed 
values) 

Definitions 

FMSY 
FMSY proxy = 

F45% FMSY proxy = F45% 
FMSY proxy = 
0.019 (from 

MSE) 

FThreshold Same as FMSY Same as FMSY Same as FMSY 

BTarget B1978/ 2 SSB1982/ 2 SSB0/ 2 

BThreshold B1978* 0. 4 SSB1982* 0. 4 SSB0*0. 4 

Values 

MSYproxy     73,298 

FMSY 
0.022 0.022 0.019 

FThreshold 

Fterminal 0.005 0.005 0.005 

Fterminal/FThreshold 0.227 0.207 0.246 
Overfishing? No No No 

B0 3,460,000 3,525,900 4,027,200 
BTarget 1,730,000 1,762,950 2,013,585 

BThreshold 1,384,000 1,410,360 1,610,868 

Bterminal 2,960,000 3,287,300 3,287,300 

Bterminal/BThreshold 2.14 2.33 2.04 
Overfished? No No No 

 
 
Note: The SAW-48 reference points were originally defined in terms of fishable biomass while 
those for SAW-63 in 2017 are defined in SSB. Here both columns are SSB to allow for direct 
comparison.
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Table A4. Projected ocean quahog catch (landings + incidental mortality) at the over fishing 
limit in selected years, with mean, median, coefficient of variation (CV), and approximate upper 
and lower 95% lognormal confidence limits (UCI, LCI). 
 
 

Year Mean Median CV LCI UCI 
2017 65293 64702 0.135 50173 84969 
2018 64755 64167 0.135 49760 84269 
2019 64225 63642 0.135 49352 83580 
2020 63693 63116 0.136 48849 83048 
2021 63138 62573 0.136 48423 82324 
2026 60410 59846 0.138 46152 79072 
2041 52689 52202 0.136 40410 68700 
2066 45066 44785 0.113 36138 56199 

 
 
 
 
 
 
 



 
 

63rd SAW Assessment Summary Report                   20                        A. Ocean Quahog - Figures 

 
 

 
Figure A1. Trends in relative spawning stock biomass (SSB/SSBThreshold) for the whole ocean 
quahog stock during 1982-2016.  The solid line shows estimates from this assessment with 
approximate 50, 80, 90, and 95th percentile lognormal confidence intervals in shades of grey.  
The green short-dash line at SSB/SSBThreshold = 1.25 is the management target.  The red long-dash 
line at SSB/SSBThreshold = 1 is the level that defines an overfished stock. 
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Figure A2. Trends in relative fishing mortality F/FThreshold for ocean quahog stock 1982-2016.  
The solid line shows estimates from this assessment with approximate 50, 80, 90, and 95th 
percentile lognormal confidence intervals in shades of grey.  The solid line at F/FThreshold = 1 is 
the new fishing mortality threshold reference point. 
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Figure A3. Landings for ocean quahogs by region during 1980-2016.  Regions from north to 
south are abbreviated with MNE for Maine, GBK for Georges Bank, SNE for Southern New 
England, LI for Long Island, NJ for New Jersey, DMV for Delmarva, and SVA for Southern 
Virginia. 
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Figure A4.  Trends in relative recruitment (R/R0 for age zero recruits) for the whole ocean 
quahog stock during 1982-2016.  The solid line shows estimates from this assessment with 
approximate 50, 80, 90, and 95th percentile lognormal confidence intervals in shades of grey.  
The horizontal line is mean recruitment in the unfished stock (R0). The recruitment time series is 
probably not reflective of true recruitment to the stock (see Special Comments).  
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Figure A5. Distribution of projected catch (landings + incidental mortality) at the Overfishing 
Limit (OFL) from 2017-2066 for ocean quahog in eight example years.
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Appendix:  Stock Assessment Terms of Reference for SAW/SARC-63, Feb. 19-21, 2017  
 
A. Ocean quahog 

1.  Estimate catch from all sources including landings and discards.  Map the spatial and 
temporal distribution of landings, discards, and fishing effort, as appropriate.  
Characterize the uncertainty in these sources of data.   

2.  Present the survey data being used in the assessment (e.g., indices of relative or absolute 
abundance, recruitment, state surveys, length data, etc.).  Use logbook data to investigate 
regional changes in LPUE, catch and effort.   Characterize the uncertainty and any bias in 
these sources of data. Evaluate the spatial coverage, precision, and accuracy of the new 
clam survey. 

3.  Describe the relationship between habitat characteristics (e.g., benthic, pelagic, and 
climate), survey data, and ocean quahog distribution, and report on any changes in this 
relationship.   

 
4.   Evaluate age determination methods and available data for ocean quahogs to potentially 

estimate growth, productivity, and recruitment. Review changes over time in biological 
parameters such as length, width, and condition. 

5.  Estimate annual fishing mortality, recruitment and stock biomass (both total and spawning 
stock) for the time series (integrating results from TOR 4, as appropriate) and estimate 
their uncertainty. Include a historical retrospective analysis to allow a comparison with 
previous assessment results and previous projections. 

6.  State the existing stock status definitions for “overfished” and “overfishing”. Then update 
or redefine biological reference points (BRPs; point estimates or proxies for BMSY, 
BTHRESHOLD, FMSY and MSY) and provide estimates of their uncertainty.  If analytic 
model-based estimates are unavailable, consider recommending alternative measurable 
proxies for BRPs.  Comment on the scientific adequacy of existing BRPs and the “new” 
(i.e., updated, redefined, or alternative) BRPs.  

 
7.  Evaluate stock status with respect to the existing model (from previous peer reviewed 

accepted assessment) and with respect to any new model or models developed for this 
peer review.   

a. When working with the existing model, update it with new data and evaluate stock 
status (overfished and overfishing) with respect to the existing BRP estimates.   

b. Then use the newly proposed model and evaluate stock status with respect to 
“new” BRPs and their estimates (from TOR-6).  

 
8.  Develop approaches and apply them to conduct stock projections.      

a. Provide numerical annual projections (5 – 50 years) and the statistical distribution 
(e.g., probability density function) of the OFL (overfishing level), including 
model estimated and other uncertainties. Consider cases using nominal as well as 
potential levels of uncertainty in the model. Each projection should estimate and 
report annual probabilities of exceeding threshold BRPs for F, and probabilities of 



 
 

63rd SAW Assessment Summary Report                   26                    A. Ocean Quahog - Appendix 

falling below threshold BRPs for biomass.  Use a sensitivity analysis approach in 
which a range of assumptions about the most important uncertainties in the 
assessment are considered (e.g., terminal year abundance, variability in 
recruitment).   

b. Comment on which projections seem most realistic. Consider the major 
uncertainties in the assessment as well as sensitivity of the projections to various 
assumptions. 

c. Describe this stock’s vulnerability (see “Appendix to the SAW TORs”) to 
becoming overfished, and how this could affect the choice of ABC. 

 

9.  Review, evaluate and report on the status of the SARC and Working Group research 
recommendations listed in most recent SARC reviewed assessment and review panel 
reports.  Identify new research recommendations. 

 
 

Appendix to the SAW Assessment TORs:  
 

Clarification of Terms  
used in the SAW/SARC Terms of Reference 

 
On “Acceptable Biological Catch” (DOC Nat. Stand. Guidel. Fed. Reg., v. 74, no. 11, 1-16-
2009): 
 

Acceptable biological catch (ABC) is a level of a stock or stock complex’s annual catch that 
accounts for the scientific uncertainty in the estimate of [overfishing limit] OFL and any 
other scientific uncertainty…” (p. 3208) [In other words, OFL ≥ ABC.] 
 
ABC for overfished stocks. For overfished stocks and stock complexes, a rebuilding ABC 
must be set to reflect the annual catch that is consistent with the schedule of fishing 
mortality rates in the rebuilding plan. (p. 3209) 
 
NMFS expects that in most cases ABC will be reduced from OFL to reduce the probability 
that overfishing might occur in a year.  (p. 3180) 
 
ABC refers to a level of ‘‘catch’’ that is ‘‘acceptable’’ given the ‘‘biological’’ 
characteristics of the stock or stock complex. As such, [optimal yield] OY does not equate 
with ABC. The specification of OY is required to consider a variety of factors, including 
social and economic factors, and the protection of marine ecosystems, which are not part of 
the ABC concept.  (p. 3189) 

 
On “Vulnerability” (DOC Natl. Stand. Guidelines. Fed. Reg., v. 74, no. 11, 1-16-2009): 
 

“Vulnerability. A stock’s vulnerability is a combination of its productivity, which depends 
upon its life history characteristics, and its susceptibility to the fishery. Productivity refers to 
the capacity of the stock to produce MSY and to recover if the population is depleted, and 
susceptibility is the potential for the stock to be impacted by the fishery, which includes 
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direct captures, as well as indirect impacts to the fishery (e.g., loss of habitat quality).” (p. 
3205) 

 
Participation among members of a SAW Assessment Working Group: 
 

Anyone participating in SAW assessment working group meetings that will be running or 
presenting results from an assessment model is expected to supply the source code, a 
compiled executable, an input file with the proposed configuration, and a detailed model 
description in advance of the model meeting.  Source code for NOAA Toolbox programs is 
available on request.  These measures allow transparency and a fair evaluation of 
differences that emerge between models. 

 
One model or alternative models: 
 

The preferred outcome of the SAW/SARC is to identify a single “best” model and an 
accompanying set of assessment results and a stock status determination.  If selection of a 
“best” model is not possible, present alternative models in detail, and summarize the relative 
utility each model, including a comparison of results. 
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bibliographies. All issues receive internal scientific review and most issues receive technical and copy editing.

Northeast Fisheries Science Center Reference Document   --   This series is issued irregularly.  The series typically includes:  data 
reports on field and lab studies; progress reports on experiments, monitoring, and assessments; background papers for, collected 
abstracts of, and/or summary reports of scientific meetings; and simple bibliographies.  Issues receive internal scientific review and 
most issues receive copy editing.

Resource Survey Report (formerly Fishermen’s Report)   --   This information report is a regularly-issued, quick-turnaround report on 
the distribution and relative abundance of selected living marine resources as derived from each of the NEFSC’s periodic research ves-
sel surveys of the Northeast’s continental shelf.  This report undergoes internal review, but receives no technical or copy editing.

TO OBTAIN A COPY of a NOAA Technical Memorandum NMFS-NE or a Northeast Fisheries Science Center Reference Document, 
either contact the NEFSC Editorial Office (166 Water St., Woods Hole, MA 02543-1026; 508-495-2350) or consult the NEFSC webpage 
on “Reports and Publications” (http://www.nefsc.noaa.gov/nefsc/publications/).  To access Resource Survey Report, consult the Ecosystem 
Surveys Branch webpage (http://www.nefsc.noaa.gov/femad/ecosurvey/mainpage/).

ANY USE OF TRADE OR BRAND NAMES IN ANY NEFSC PUBLICATION OR REPORT DOES NOT IMPLY ENDORSE-
MENT.
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