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Subcommittee Findings

The Working Group’s proposed design revises the current survey 
design, resulting in substantial reductions in area covered by the 
survey and proposes separate surveys for surfclam and ocean quahog 
in contrast to the current combined-species survey. The 
Subcommittee, while in overall agreement with the WG’s 
recommended new design, recognized that alternative design 
approaches could have been considered. The new design proposes a 
survey frequency similar to that currently conducted for surfclam, 
which will increase precision of the surveys, improve estimates of 
abundance, and is likely to improve management advice for this 
species. Improvements for ocean quahog and utility for management 
are likely, but less certain because of reduced frequency of the 
proposed surveys for this species.   



Subcommittee Findings (cont.)

• Alternative approaches to survey designs were noted by the 
Subcommittee and discussed relative to the design-based approaches 
proposed by the WG. The Subcommittee recommended model-based spatial 
simulations be undertaken to support longer-term consideration and research 
on survey design for the clam species. It also noted that the WG had not 
considered habitat and environmental variables (beyond location and depth) 
to optimize survey design. The WG argued that its recommended 
stratification largely avoids discontiguous strata, but the Subcommittee noted 
that such stratification has merit under some circumstances. The 
Subcommittee believes that multivariate techniques for survey optimization 
(i.e., finding a design that minimizes some combination of the variances for 
both species) are available that could have been tested to define an 
appropriate base case against which to compare a survey design in which 
each species is surveyed separately. Further research and in-depth 
consideration of alternative stratification schemes is recommended.    



Subcommittee Findings (cont.)

The Subcommittee believes there will be little loss of historical information if 
the new survey design is adopted. It also is unlikely that there will be a loss of 
biological data and information. 

It is noted that, if the new proposed survey design is adopted, a change in 
stock assessment schedules for surfclam and ocean quahog will be necessary. 
Current assessments are conducted on a 3-4-year timetable. If the new 
design is adopted, assessment for surfclam would be conducted every 4 years 
and that for ocean quahog every 6 years. 

The WG believes that a decadal reconsideration of survey design will be 
adequate for these species. This may be sufficient although some evaluation 
is desirable. The Subcommittee recommended that a new Term of Reference 
be added to the stock assessment protocol for these species that addresses 
the possible need for re-evaluation of survey designs during deliberations for 
each stock assessment.   



WG Report’s Key Questions
 
1) Should clam surveys target surfclams and ocean quahogs separately rather than 
simultaneously?  
2) Should sampling in poor habitat areas cease, particularly if the two species are surveyed 
separately?  
3) Should new species-specific stratification schemes be used if the two species are surveyed 
separately?  
4) Is it feasible to survey the entire stock (GBK plus south) for surfclams or ocean quahogs in 
one survey year if the species are separated and sampling area reduced?  
5) What scheduling options (number, location and frequency of surveys for both species) 
should be considered if surveys for the two species are separated?  
6) Can rough ground with risk to equipment damage be avoided?  
7) Should new strata be constructed from current strata or built from scratch using smaller 
building blocks?  
8) How heavily should location and depth information vs. survey catch data be weighted in 
developing new strata?  
9) Should new strata schemes with discontiguous strata be considered or should strata be 
defined traditionally as single contiguous areas?  
10) What are the recommended stratification options (method, location, shape and number 
of strata) for each species and area?  
11) Will the recommended changes affect observation and estimation of biological 
characteristics, such as, length to weight relationships and growth rates?  
12) How would potential changes in the clam survey (e.g. lower survey frequency and 
increased precision) affect management advice and stock assessment modeling?  
13) How often should future changes in stratification be considered?  
14) What types of additional research would benefit the clam survey?  



SSC Subcommittee’s ToRs
• ToR 1A.  Will the alternative survey design options recommended in the NEFSC 
report substantially improve 1) survey data, 2) stock assessment model results and 
3) management advice for surfclams and ocean quahogs? 

• 1B. Review the report’s justifications, evaluations, and recommendations to 
conduct separate surveys for surfclams and ocean quahogs. Will the recommended 
design improve the Council’s ability to assess and manage these resources?

• ToR 2. Are recommended options for the redesign of the NEFSC clam survey 
appropriate based on 1) life history and biology of surfclams and ocean quahogs, 2) 
ongoing climate induced distributional shifts and 3) fishery patterns?  Do answers 
differ for surfclams and ocean quahogs?

• ToR 3. Critique the report’s recommendations for surfclams and ocean quahogs, 
with respect to proposed changes in survey scheduling and the reduction in survey 
spatial coverage.



SSC Subcommittee’s ToRs (cont.)

• ToR 4. Review and evaluate proposed stratifications in the sampling design 
recommended by the NEFSC WG.  Are the recommended strata, primarily 
defined by depth and location, appropriate or would an alternative 
stratification plan, e.g., based on clam abundances, be preferable?

• ToR 5. Will the proposed changes in the surfclam and ocean quahog 
survey compromise ability to utilize the lengthy historical time series of 
survey data in future assessments? 

• ToR 6. Will the recommended changes in survey design affect observation 
and estimation of biological characteristics, such as length-weight 
relationships and growth rates?  What are the likely effects?



Subcommittee Recommendations
1. Recommendation. ToR 2. The analysis in the WG Report does not directly consider how 

alternative survey designs might affect utility of the survey for the fishing industry. 
The Subcommittee recommends that the NEFSC address this need and provide a brief 
discussion of benefits and utility of the new design to industry in the WG Report. 

2. Recommendation. ToR 3. The Subcommittee recommends that a more explicit statement 
and justification of the proposed schedule for reconsideration of survey design be 
included in the WG Report. The WG Report proposed that reconsideration of survey 
design might be undertaken on a decadal basis. In a conference call with the principal 
authors of the WG Report they indicated this timeframe is a reasonable expectation of 
what they believe NEFSC can accomplish.

3.  Recommendation. ToR 3. The WG Report should acknowledge that, under the new
proposed survey design, schedules for stock assessments will change. Under the new 
design, stock assessments should be conducted every four years for surfclam and 
every six years for ocean quahog. The Subcommittee recommends that the change in 
assessment schedule be addressed in the WG Report and also directly communicated 
to the Council.



Subcommittee Recommendations (cont.)
4.  Recommendation. ToRs 3 and 4. The Subcommittee recommends that the WG Report recognize the need 

for NEFSC to include a new Term of Reference in future stock assessments for surfclam and ocean 
quahog should the proposed survey design be adopted. The new ToR should explicitly address 
the question of whether the survey areas are appropriate. If the distributions of clams shift 
substantially, the survey strata may need to be modified. This recommendation is especially 
important for ocean quahog which, under the new survey design, will have updated assessments only 
every six years.

5.  Longer-Term Recommendation. ToRs 3 and 4. The Subcommittee recommends that NEFSC consider and 
evaluate a broader range of alternative survey designs in future considerations of survey 
efficacy. The Subcommittee notes that the WG conceived new stratification schemes from a 
design-based philosophy. Geostatistical and other model-based tools now available can be useful 
for survey design and represent an independent comparative approach that also extends 
consideration to less traditional survey designs (e.g., hybrid of stratified random and fixed 
station). 

6.  Longer-Term Recommendation. ToRs 2 and 4. The Subcommittee recommends that NEFSC collect additional 
habitat and environmental data at survey sites. The WG Report’s principal authors noted in a 
conference call that, while such information could be important, there is insufficient time in survey 
cruises and no funding at present to obtain better data on habitat and biological communities. This is 
unfortunate because such information would serve to document how long- term shifts or trends in 
abundance of surfclam and ocean quahog relate to ongoing environmental and habitat changes. Some 
shifts and trends will be attributable to changing climate but other factors also may be important.



Subcommittee Recommendations (cont.)

7.  Longer-Term or Research Recommendation. ToRs 3 and 4. The Subcommittee recommends that 
NEFSC and the WG conduct analyses to document changes or shifts in distribution and 
abundances of the clams. This would ensure that survey designs continue to support 
future stock assessments. Such evaluations may require a different simulation testing 
framework than the bootstrapping approach conducted by the WG. A recommended 
approach would be to simulate spatial fields and sample these fields using the proposed 
alternative survey design. These fields could be generated using co-kriging (regression 
against environmental covariates such as depth in combination with kriging) to represent 
the spatial distribution of the stock and its spatial autocorrelation properties (strength 
and scale of patchiness). 

8.  Longer-Term or Research Recommendation. ToR 4. The Subcommittee notes that habitat variables 
could inform decisions to define survey strata; however, except for depth and 
latitude/longitude, these were not included in the WG’s analysis (excepting its 
recognition of untowable ground). The Subcommittee believes that bottom type may be a 
useful variable for defining similarity among strata building blocks. It notes that bottom 
mapping data exist, e.g., see MAFMC EAFM Guidance Document, and recommends that 
this be acknowledged in the WG Report and considered as a longer-term or research 
recommendation.



Subcommittee Recommendations (cont.)

9.  Research Recommendation.  ToRs 3 and 4.  The Subcommittee notes that multivariate 
techniques for survey optimization (i.e., finding a design that minimizes some 
combination of the variances for both species) are available. These methods could be 
tested to define an appropriate base case (i.e., single survey covering both species) 
against which to compare a survey design in which each species is surveyed 
separately.

10. Recommendation.  Although not a listed ToR, the Subcommittee notes that costs and  
economics of alternative survey designs were not evaluated in the WG Report. The
principal authors of the report, in a conference call, indicated they did not believe the
new design will reduce survey costs. The Subcommittee recommends that an analysis 
be conducted to provide a projection of proposed survey costs relative to the current 
survey design.
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