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Introduction 
The following report is a review of a cod industry-based survey (Cod IBS) designed to 
examine the distribution and demographics of the cod stock in the Gulf of Maine.  The 
survey design utilized a standardized grid as well as randomly selected locations provided 
by fishermen.  An additional objective of the study was to provide information on the age 
and length structure of cod within rolling closure areas.  An external panel was invited to 
review the technical aspects of this survey following the terms of reference provided in 
Appendix 1.  The organization of this report follows the terms of reference.  Participants 
at the review are listed in Appendix II.  
 
It should be noted that the review was originally intended to also examine the southern 
New England yellowtail flounder industry-based survey; however, no presentation of the 
information could be made at the meeting and that review was dropped from the agenda.  
 
Main Findings and Conclusions of the Panel 
•  The Cod IBS represented an enormous amount of work for the investigators, 
cooperating fishermen, and NCRPP.  Much care was taken in the development of the 
survey design and gear.  An outreach program designed to keep the fishing community 
and general public aware of survey activity was initiated consuming considerable time 
and energy.  The panel commends the survey team for their thoroughness and dedication. 
•  The Cod IBS provides valuable information on cod in the Gulf of Maine when no other 
sources of data are available.  The Cod IBS is a good example of a cooperative project.   
•  The survey provides high resolution information on the spatial and temporal 
distribution, size composition, maturity and potentially age of cod and augments existing 
surveys.  
•  There is some concern that the lack of sampling of cod in water deeper than 75 fathoms 
may not provide a complete picture of cod distribution particularly during the winter.  
•  Survey data are useful in determining the location and timing of cod in spawning 
condition as well as the coincidence of spawning cod with rolling closures.    
•  It is assumed the efficiency of the four commercial vessels providing data is the same; 
however, inter-vessel comparisons would be desirable.   
•  The data presented provide a qualitative spatio-temporal view for a number of 
parameters; however, further statistical analyses are required to determine if there are 
significant differences.  
•  While it may be possible to use the data collected during the survey to derive indices of 
stock abundance for specific species, a significant number of issues would first need to be 
examined and resolved.  
•  Survey design is very good for the objective of examining cod distribution but the 
mixed design is not easily adaptable for other types of common survey analyses. 
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1. Design and Execution.  The review panel should evaluate the statistical and 
scientific validity of the two survey designs relative to the program goals and 
objectives, highlighting strengths, weaknesses, and potential biases. In particular: 


a. evaluate the temporal and spatial design elements relative to survey 
objectives, 


The Cod IBS utilized two independent designs to address their primary and secondary 
objectives of providing a high-resolution temporal view of cod distribution in the Gulf of 
Maine in conjunction with rolling closures and provide information on other 
commercially important groundfish resources.  The survey area extended from the 
Canada-U.S. border south to 41˚30’ N. latitude and appears to adequately cover the 
geographic boundaries (excluding Georges Bank) of the Gulf of Maine.  The survey area 
encompasses a depth range of 10 to 75 fathoms and may fall short of describing the entire 
cod distribution believed to occur out to depths of 90 fathoms, particularly in winter 
when cod are found in deeper waters.  Detailed size composition and maturity data 
provided an excellent view of the size and maturity distributions of the cod stock from 
this region. Although collected age structures have not been processed to date, once read, 
they will provide valuable information on the age composition of the Gulf of Maine 
resource.  Data provided fills gaps in NMFS surveys by sampling different periods as 
well as inshore areas.  Maturity information also fills temporal gaps in data provided by 
the inshore surveys conducted by the state of Massachusetts and the Maine-New 
Hampshire inshore cod survey.  There is potential for this survey to provide valuable 
information on cod recruitment but would require further analyses.  A secondary 
objective of the Cod IBS was met by providing quality size composition data throughout 
the study area for a number of other commercially important groundfish species; 
although, further improvements in sampling are suggested below.  
 
During each year of the Cod IBS, five cruises spanning the survey area were conducted, 
providing investigators with adequate opportunity to compare cod distributions 
temporally.  However, due to conflicts with fixed gear and/or encountering untrawlable 
bottom several stations were dropped during some or all cruises.  Users of the data will 
want to consider this when making direct comparisons between cruises.   
 
The survey area was overlaid with a systematic or “fixed” grid background consisting of 
9-minute blocks having a sampling station centered in each block.  Sampling density 
achieved under this grid design would be considered high by most bottom trawl surveys 
used for stock assessment purposes.  While a more random approach to sampling 
populations is often used, systematic grid designs are effectively employed elsewhere to 
assess and describe fish distributions.  The Cod IBS included a second layer of sampling 
effort based on advice from industry to ensure the centers of cod abundance were 
sampled.  These “industry tows” were placed in 3-minutes cells over 16 strata that 
overlapped selected portions of the background systematic grid, forming a pool of 
stations that were randomly drawn from on each cruise.  It is important to note that 
industry stations available between cruises within a survey year varied based on fishers’ 
perception of cod availability.  Sampling effort was apportioned between these two 
designs with 64% of the effort expended on fixed tows and the remaining 36% on 
industry tows.  The combination of both designs was useful for evaluating rolling closure 
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areas.  However, the usefulness of industry tows for other purposes such as analyses 
involving size and age composition or for computing indices of relative abundances is 
questionable and combining the data from the two designs does not appear outwardly 
appropriate for routine statistical analyses.    
 
The Cod IBS originally covered depths ranging from 10 to 60 fathoms during the first 
year of sampling but was later extended to 75 fathoms based on advice from an external 
review committee to improve sampling of large mature and spawning cod, particularly 
during winter.  Consideration was given to cover depths out to 90 fathoms, but given 
financial constraints and the negative impact the additional fixed grid tows would have 
on reduction of industry tows, a decision was reached to keep sampling within 75 
fathoms.  The Panel felt, for the purpose of a pilot survey, sampling of the Gulf of Maine 
Cod stock between the depths of 10-75 fathoms was adequate and in part supported by 
NEFSC survey findings.  However, sampling in water deeper than 75 fathoms may prove 
worthwhile and should be considered if the survey is continued, even at the expense of 
losing industry tows.   
 


b. evaluate random versus industry selected sample stations, 
An ad hoc presentation of the catch comparison between fixed grid and industry tows 
showed similar distributions.  The data from fixed grid tows are appropriate for most 
standard statistical analyses.  The Panel recognizes that a genuine attempt to randomize 
tows within industry strata was made; however, the inferred area these tows may 
represent is unclear and likely limited.  The Panel recommends further analyses and 
comparisons between grid and industry tows be made but also notes the outcome may be 
contrary to industry expectations.  The use of industry tows in future surveys may not be 
warranted.  The Panel felt the characterization of cod size and age distribution for the 
entire area is better accomplished by using only the fixed grid tows.   


 
c. evaluate the estimation of survey area as it relates to absolute biomass 


estimates and the validity of such estimates, 
Estimating absolute abundance was not a stated objective of the Cod IBS.  Accordingly, 
the review panel was asked not to address this term of reference as stated, but instead, to 
offer an opinion as to whether these data could be useful for determining relative indices 
of abundance.  Inter-vessel comparisons would be desirable before using data for this 
purpose.  Should funding be limited, side-by-side comparisons between vessels could be 
performed in an area of high abundance and varied depths in lieu of obtaining samples 
from a low productive stratum such as in the east where both station completion and cod 
distribution was low.  In some cases, but not all, fishing power corrections are 
appropriate on a species-by-species basis.  A decision rule on when to apply fishing 
power correction factors is described by Munro (1998) and may be applicable to these 
data.   
  
Standardization in the gear and methodology used to conduct bottom trawl surveys is 
essential for a correct interpretation of catch per unit of effort as a measure of relative 
abundance.  The Panel recommends protocols on station search patterns and fishing 
operations be clarified, tightened, and targeting of fish sign as is commonly practiced in 
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“commercial style” towing be monitored constantly and prevented to ensure catch 
efficiency remains constant between samples.  Stations should be assigned randomly 
between participating vessels rather than having vessels working in different areas and 
depths.  The Panel also expresses concerns over the potential for fish loss during tows 
sustaining variable magnitudes of net damage and the inclusion of these tows in analyses.  
Further refinement in the standardization process for tow acceptance is needed and more 
detailed accounting of questionable tows should be contained in metadata files.   
 
The net mensuration data indicated some vessel differences in the spread of the trawl 
gear, particularly for the smaller vessel used in the survey.  For this reason, area-swept 
methodology for estimating CPUE, taking into account curvature of the tows, may be 
preferable to estimates based on time X speed methodology, or at the very least, CPUE 
could be based on distance fished from GPS (also taking into account curvature of the 
tows) if net mensuration data were missing for a large number of tows.  Perhaps fitting a 
regression to net spread and wire length data can be used to estimate the area swept for 
tows without net mensuration data.  The use of net mensuration equipment on all tows is 
highly recommended for future surveys.   
 
A stratified random survey design could be considered to replace the Cod IBS mixed 
survey design, given the difficulty of obtaining some fixed station samples each year and 
the analytical problems associated with using industry-selected tows.  Fisher acceptance 
of such a survey design might be explored by presenting the distribution of tows from the 
surveys completed to date and those resulting from a stratified random selection, which 
may adequately cover hot spots and address concerns about the lack of sampling of 
potentially high abundance areas. 


 
d. evaluate sampling protocols, sub-sampling procedures and onboard 


processing of biological materials and total catch, and 
The Cod IBS utilized 4 commercial vessels of similar class, skippered by 4 captains 
having adequate trawling experience.  The survey gear seemed appropriate given the 
objectives of the survey.  Each vessel utilized the same survey gear from the doors aft (no 
information on trawl wire specifications was provided).  Assurances of proper gear 
maintenance was given to the Panel; however, it is understood that trawls sustaining 
repetitive damage in the range of 10-30% would be difficult to maintain to survey 
standards while at sea.  It was unclear as to the standards used for proper wire 
measurement or if monitoring of differential wire lengths by side was regularly 
performed.  Detailed descriptions of the process used to set and retrieve the gear, critical 
to the use of multi-vessel surveys, were also absent from the report, although they were 
briefly touched upon in the presentation.   
 
Catch sampling protocols were appropriate paralleling those employed by the NEFSC.  
Maturity and age information collections were adapted to new levels as recommended by 
outside sources during the second year but may have been excessive.  Collection rates for 
maturity and age should be further evaluated should the Cod IBS be continued.    If a 
smaller sample size is needed more time can be spent on collecting information from 
other species.  The use of high precision Marel basket scales to calculate total catch 
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weight and catch weight by species is commendable.  Small amounts of fish and 
individual fish weights were taken with a spring scale but could be improved by using a 
smaller capacity Marel scale.  Subsampling methodology was good.  Subsampling tows 
having large numbers of cod could potentially make more time available for the 
collection of data on other species. 
 
  To make the survey more useful, the collection of comprehensive data for other species 
should be done more consistently. This would imply establishing minimal sampling 
levels and/or cyclical sampling levels based upon life history.  Otoliths must still be 
processed and interpreted so that the temporal and spatial distribution of ages can be 
examined.  


     
e. evaluate data post-processing procedures and archival policy. 


Attention to detail was adequately applied during all phases of the data editing process as 
described to the Panel during the presentation of survey results.  Both manual and 
automated processes were used.  The data were provided to the NEFSC for archival with 
appropriate measures taken for control of its use.   A metadata file describing protocols, 
towing and catch sampling procedures and anomalies to the data contained in the 
database (particularly for tows sustaining varied degrees of net damage) should be 
developed and stored along with the database.  This would be useful in data interpretation 
over the long term. 
 


2. Data Utility.  The review panel should evaluate the surveys’ utility in assessing: 
a. the efficacy of fishery closure areas, 


The Cod IBS has provided additional data on cod in locations and during times when data 
are not available from any other fishery-dependent or fishery-independent sources.  The 
Cod IBS has also provided good data on the temporal coincidence of spawning cod and 
rolling closures; therefore, potentially providing information on the adequacy of these 
closure in reducing fishing mortality and protecting spawning individuals. 
 
The utility of the Cod IBS data relative to the fishery closure areas (rolling closures) lies 
mostly in the identification of the areas containing spawning fish during specific times of 
the year.  Generally, the monthly closed areas matched well with the areas where the 
highest catches of spawning fish could be found.  In that respect, the survey data are 
useful to determine the location and timing of cod in spawning condition. 
   
During the winter, the utility of the survey to identify areas containing spawning fish 
would likely be enhanced by extending the Cod IBS to deeper waters.  It was also noted 
that the presence of spawning fish in May suggests cod in spawning condition may also 
be present in the area during summer months. 
 
No data were presented on the assessment of the efficacy of the fishery closure areas.  
However, it was noted the objectives of the fishery closure areas remain somewhat 
unclear.  The original objective of the fishery closure areas was to reduce fishing 
mortality by displacing fishing effort to areas and periods of lower aggregation.  A 
perceived objective is that the fishery closure can lead to improved recruitment by 


Comment: Not clear to me what is 
meant here.  Do you mean: The Panel 
suggests that end users of  the Cod IBS 
database make recommendations for the 
collection of potential additional data  
that would be essential  for analyses 
related to the objectives of the survey. 
 







 6 


avoiding potential negative effects of fishing activity on spawning behavior and/or 
spawning success.  If the objectives and rationale for the fishery closures were confirmed, 
an assessment of the efficacy of the fishery closures relative to the objectives could be 
attempted.  The Panel considered this assessment would require data on a broader scale 
as well as data of a different type (e.g. fishing mortality or estimates of spawning success 
depending on the objectives) than those provided by the Cod IBS in the Gulf of Maine.  
The utility of the Cod IBS would be limited for the evaluation of the efficacy of fishery 
closure areas. 


 
b. stock abundance, 


The Cod IBS was not designed to estimate stock abundance.  It has the potential to 
provide an index of abundance for cod in the future.  However, some modification of the 
survey would probably be needed to meet the needs of assessment biologists.  At the 
outset, the main objective of the Cod IBS was ‘to define a broad scale distribution of cod 
aggregations in the Gulf of Maine, in space and time, by age and size composition’. The 
survey was; therefore, not designed to produce indices of stock abundance.  
 
While it may be possible to use the data collected during the survey to derive indices of 
stock abundance for specific species, a significant number of issues would first need to be 
examined and resolved.  One of the first issues to be considered is the survey area 
encompasses the entire distribution (or at least a high and constant proportion) of the 
species stock under consideration.  Secondly, the current mixed design of the survey (grid 
stations and industry stations selected on a stratified random basis) is not amenable to the 
calculation of an index of abundance using traditional statistical techniques.  An index 
derived from the grid stations only could be valid but, given that a number of grid 
stations could not be fished during each survey, the construction of an abundance index 
would require the same common set of stations be used from year to year.  Using the 
same common set of grid stations may mean a significant portion of the species 
distribution is not sampled which may invalidate the use of the series as an index of 
abundance. 
 
It was noted that it may be possible to derive valid indices of abundance for particular 
species with the existing data using geospatial techniques (e.g. kriging).  The panel 
recommends that this be investigated if it is desired to derive abundance indices while 
maintaining the current survey design.  Alternatively, the design of the survey could be 
changed to a stratified random design such as that used in the NEFSC, Maine-NH and 
Massachusetts surveys. 
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c. migratory or movement patterns, 


The Cod IBS was not designed specifically to examine migratory or movement patterns.  
The data collected during the survey appear to provide some insights into the migratory 
patterns of a number of species.  For example, the data provided suggested that cod and 
witch flounder appear to move to deeper waters while winter flounder does not appear to 
exhibit a significant migration.  However, the absence of coverage in waters deeper than 
75 fathoms limits the interpretation of survey results in that regards.  It should be noted 
that seasonal surveys are an indirect way of inferring migratory patterns. Validation of 
the patterns uncovered through direct methods such as tagging programs is desirable.  In 
that regard, a separate tagging study for cod in the Gulf of Maine has been conducted. 


 
d. reproductive demographics, 


The Cod IBS is successful in describing the spatial and temporal distribution of mature as 
well as spawning male and female cod with respect to time period and stratum. Currently, 
the Cod IBS is the only source of maturity information for Gulf of Maine cod.  The 
seasonal nature of the Cod IBS also provides opportunities to collect samples for studies 
of reproductive dynamics (fecundity, egg viability, etc.).   


 
e. and other biological characteristics such as age and growth parameters. 


The temporal and spatial distribution of age and growth of cod cannot be described 
because otoliths have not been processed and interpreted by the NEFSC.  In general, the 
utility of the survey for this purpose is potentially high for cod.  It is noted that individual 
lengths and weight of cod have been collected and these data could be used to examine 
the spatio-temporal variation in fish condition in the area.  Ageing material collected 
during the spring and fall Cod IBS could particularly be useful to augment the sample 
size for larger fish in aged-length keys. 


 
3. Consistency.  The review panel should evaluate the consistency and 


comparability among temporal and spatial sampling frames in relation to field 
procedures, gear selection and maintenance, vessel comparability, data 
acquisition, and analysis. 


The Cod IBS experienced some problems affecting the consistency of annual sampling.  
Completion rates of the expected number of tows was lowest during the first year of 
sampling due to inexperience of the samplers, problems with the identification of towable 
bottom, and the presence of fixed gear.  The presence of fixed gear in sampling grids, 
particularly off Maine has continued to pose an impediment to the completion of the 
specified number of stations during Years 2 and 3.  As a result, some of the nine-minute 
grids have not been completed each year.  However, despite these problems, the survey 
has obtained a very good picture of the spatio-temporal distribution of cod in the Gulf of 
Maine.  Shorter tows off Maine might reduce interaction with fixed gear as well as hard 
bottom. 
 
The same gear type has been used throughout the study period.  Furthermore, the same 
protocol has been used in deployment of the gear by different vessels.  However, protocol 
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could be enhanced to ensure that if different skippers or vessels were used in the future 
data would not be compromised. 
 
Although the investigators have made efforts to ensure data are collected in a consistent 
manner among vessels, a vessel comparability study has not been conducted.  The cost of 
conducting such an effort would affect the number of samples collected.  One possible 
method to obtain the needed information would be to forego sampling in a less 
productive stratum (i.e. stratum 1 or 6) and thereby enable side-by-side comparisons in a 
more productive stratum (i.e stratum 2 and 3).  While data would be lost for one season in 
a stratum, the small study would help ensure data between vessels were being 
consistently collected and are comparable. 
 
The data have been collected in a fairly consistent manner by the investigators.  All cod 
are weighed and measured.  Occasionally large samples of age 1 cod are subsampled for 
length.  One change made in data collection procedures was to increase the number of 
cod retained for biological sampling from 1 per centimeter to 3 per centimeter.  This 
change was based on a recommendation from a subcommittee who qualitatively 
determined sample size should be increased.  However, it might be better to 
quantitatively estimate the appropriate sample size for age and maturity data.  The current 
number of age and maturity samples might be adequate, more than needed, or less than 
needed.  If fewer biological samples are needed from cod, then more emphasis could be 
placed on obtaining length information and biological samples from other species taken 
on tows. 
 
Originally the Cod IBS sampled out to depths of 60 fathoms for cod.  The Cod IBS 
provides good information on cod distribution, reproductive state, length and age 
structure within depth range of sampling, particularly during winter when there are no 
fishery independent data collected.  However, the distribution of cod during the winter 
extends deeper than the original 60 fathom boundary of the Cod IBS design.  Therefore, a 
change was made to the program to expand sampling from 60 fathoms out to 75 fathoms.  
There is some concern that there may be some cod as deep as 90 fathoms during winter.  
Expansion of sampling into deeper water would reduce the number of inshore stations 
that could be sampled and the vessel expense of sampling in deeper water would be 
greater.  However, by not sampling in water deeper than 75 fathoms, the Cod IBS may 
not completely meet its primary objective of evaluating the spatial and temporal 
distribution of cod in the Gulf of Maine.  Data from the NEFSC trawl survey could be 
compared to Cod IBS data to determine potential for cod in water deeper than 75 
fathoms. 
 
Sampling is somewhat inconsistent for species besides cod.  Although samples are 
usually obtained for all species on a tow, a standard protocol should be identified for 
sampling species besides cod especially when catches are very large.  Data are examined 
in a consistent manner; however, some statistical analyses are needed to determine if 
apparent differences in various parameters are significant.  Comparisons of length 
frequency data are presented by stratum and time period.  However, these comparisons 
include data pooled from grid and industry based stations.  Before these data are pooled, 
the data from the different surveys should be analyzed to determine if they are 
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statistically significant.  Furthermore, length frequency comparisons between strata and 
time period should be analyzed to determine if there are significant differences. 


 
4. Quantitative Analysis.  The review panel should evaluate quantitative analysis 


techniques, measures of statistical precision, and recommend design or analytical 
processes that will improve the utility of existing survey data. 


Quantitative analysis of the data is lacking for the Cod IBS.  Results presented appear to 
be qualitatively different with respect to time period and stratum; however, it is unknown 
if these apparent differences are significant.  Comparisons could be made to determine if 
CPUE of cod from grid and industry sampling designs are significantly different.  
Comparisons between designs could be made within a stratum.  Furthermore, similar 
comparisons could be made for lengths and age (once available) between grid and 
industry based tows.  Once this is established, statistical comparisons of these parameters 
can be made between strata and time period. 
 
Based on discussions at the workshop, it was unclear to the Panel whether expanded 
rather than raw tow data were contained within the database.  The best practice would be 
to have raw data within the database to enable expansion through programming.  
Furthermore, it was not clear if all data contained in the field logs were contained within 
the database.  Efforts should be made to ensure all data from field logs are entered into 
the database.  Building maximum flexibility in the database would be obtained by 
recording and coding as much information as possible. 
 


5. Cost Effectiveness.  The review panel should compare the cost effectiveness of the 
IBS program relative to the costs of the NEFSC Bottom Trawl Survey. 


Few data were provided to examine the cost effectiveness of the Cod IBS program as 
compared to the NEFSC bottom trawl survey.  The investigators indicated the 
commercial vessel cost is $4,844/day.  These costs are somewhat higher than the 70-90’ 
long industry vessels used by the NWFSC bottom trawl surveys on the west coast and 
lower than the 120-160’ long chartered commercial trawlers used by the AFSC.  The 
investigators also indicated the owners provided the vessel at a lower cost than they 
would to charter because this sampling task was put out for competitive bid and the 
vessel owners wanted to ensure they obtained the long term support of the IBS program.  
Federal vessels are higher in cost per day when annual maintenance, fuel and salaries are 
factored in, but NMFS Centers do not incur a charge for their use.   


 
6.  Integration.  The review panel should evaluate the potential for integrating the 


IBS surveys with NMFS or other inshore trawl surveys or fishery independent 
monitoring programs. This includes interoperability and comparability of NEFSC 
current (R/V Albatross IV) and future (R/V Bigelow) bottom trawl surveys and 
states’ near shore trawl survey programs. The panel should also evaluate the 
potential of integrating fixed fishing gear in the IBS program. 


The terms of reference were revised at the meeting and this item was dropped. 
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7. Future of IBS and Other Initiatives.  The review panel should be prepared to 
make recommendations concerning the continuation of IBS program and 
development of future fishery independent programs under NCRPP. 


The terms of reference were revised at the meeting and this item was dropped. 
 
References 
 
Munro, P. T. 1998. A decision rule based on the mean square error for correcting relative 
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Appendix 1 
DRAFT Terms of Reference for Technical Peer Review of the NCRPP Industry 


Based Survey (IBS) Program 
 


1. Design and Execution.  The review panel should evaluate the statistical and 
scientific validity of the two survey designs relative to the program goals and 
objectives, highlighting strengths, weaknesses, and potential biases. In particular: 


a. evaluate the temporal and spatial design elements relative to survey 
objectives, 


b. evaluate random versus industry selected sample stations, 
c. evaluate the estimation of survey area as it relates to absolute biomass 


estimates and the validity of such estimates, 
d. evaluate sampling protocols, sub-sampling procedures and onboard 


processing of biological materials and total catch, and 
e. evaluate data post-processing procedures and archival policy. 


 
2. Data Utility.  The review panel should evaluate the surveys’ utility in assessing: 


a. the efficacy of fishery closure areas, 
b. stock abundance, 
c. migratory or movement patterns, 
d. reproductive demographics, 
e. and other biological characteristics such as age and growth parameters. 


 
3. Consistency.  The review panel should evaluate the consistency and 


comparability among temporal and spatial sampling frames in relation to field 
procedures, gear selection and maintenance, vessel comparability, data 
acquisition, and analysis. 


 
4. Quantitative Analysis.  The review panel should evaluate quantitative analysis 


techniques, measures of statistical precision, and recommend design or analytical 
processes that will improve the utility of existing survey data. 


 
5. Cost Effectiveness.  The review panel should compare the cost effectiveness of 


the IBS program relative to the costs of the NEFSC Bottom Trawl Survey. 
 
6.  Integration.  The review panel should evaluate the potential for integrating the 


IBS surveys with NMFS or other inshore trawl surveys or fishery independent 
monitoring programs. This includes interoperability and comparability of NEFSC 
current (R/V Albatross IV) and future (R/V Bigelow) bottom trawl surveys and 
states’ near shore trawl survey programs. The panel should also evaluate the 
potential of integrating fixed fishing gear in the IBS program. 


 
7. Future of IBS and Other Initiatives.  The review panel should be prepared to 


make recommendations concerning the continuation of IBS program and 
development of future fishery independent programs under NCRPP. 
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Fred Serchuk   NMFS/NEFSC  fred.serchuk@noaa.gov 
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Dan Salerno   MA DMF   salerno.daniel@hotmail.com 
Bill Hoffman   MA DMF   bill.hoffman@state.ma.us 
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Executive Summary 
 


Impetus and goals for the review 
Since the fall of 2000, an inshore trawl survey has been conducted in the spring and 


fall of each year in coastal waters of Maine and New Hampshire. The “Maine-New 
Hampshire Inshore Groundfish Trawl Survey” project has been funded by the Northeast 
Consortium and NOAA Fisheries, Northeast Regional Office and is led by scientists at the 
Maine Department of Marine Resources. The main objective of the survey is to provide 
abundance indices of marine species in coastal waters that could be useful in stock 
assessments conducted by NOAA Northeast Fisheries Science Center.  The data are also of 
use to the New England Fishery Management Council and the Atlantic States Marine 
Fisheries Commission.   As one of the major sources of information available concerning the 
coastal waters of the Gulf of Maine, it was imperative that all aspects of the surveys be 
formally assessed.  The goals of the review required an extensive examination of survey 
design, data processing, and survey results to inform and improve future work and to assess 
the viability of using the data in the management of the resource.  This report represents the 
consensus view of the review panel on this project. 


 
Main findings and conclusions of the panel 


 
• Overall, the “Maine-New Hampshire Inshore Groundfish Trawl Survey” was considered 


to be a valuable project with high scientific standards. 
• The panel considers that there is a need to clarify the objectives of the survey. 
• There is also a need to adjust the design of the survey (random and fixed stations issue). 
• The panel recommends some minor modifications and suggestions for improvement in 


survey operations, biological sampling and data collection. 
• The work is considered to be an excellent example of a cooperative project with extensive 


outreach work and good data accessibility. 
• Data collected has high potential for use in stock assessments, ecosystem analysis and 


increased understanding of coastal waters of Maine and New Hampshire. 
 


Recommendations for next steps for the project and the use of the data. 
 
• There is need to seek secure and long-term funding for this project. 
• Adjustments to sampling design, survey operations, biological sampling and data 


collection should be implemented as soon as possible. 
• A few small scale experiments should be conducted to help resolve some issues with the 


survey operations (towing in tide, depth-warp ratio).  
• If the secondary vessel is expected to be used again, it would be useful to consider 


conducting a comparative fishing experiment. 
• More detailed analysis of the data collected to date is encouraged as it may help identify 


issues relating to the survey.  It would also be helpful to illustrate the value of the work. 
• Closer contact should be established with stock assessment analysts at NMFS who are 


likely to be important users of the data. 
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I. Introduction 
 
Background 
 
This document is the consensus report of the independent technical review of the 


cooperative research project titled “Maine-New Hampshire Inshore Groundfish Trawl 
Survey”.  The review was conducted in August 2005 and was co-sponsored by the Northeast 
Consortium and the NOAA Fisheries, Northeast Regional Office, since both entities have 
provided funding for the project which started in the fall of 2000.  The review was conducted 
by three independent scientists, one from Canada and two from New England.  The review 
was chaired by one of the panelists. The views expressed in this report are those of the 
review panelists and do not necessarily reflect those of the Northeast Consortium or NOAA 
Fisheries. 


  
This survey of inshore waters of the Gulf of Maine is led by scientists at the Maine 


Department of Marine Resources (MEDMR) in partnership with the New Hampshire 
Department of Fish and Game and commercial fishermen. A primary objective of the survey 
is to derive indices of abundance of marine resources in inshore waters of coastal Maine and 
New Hampshire which are largely not covered by surveys conducted by the National Marine 
Fisheries Service (NMFS).  It is hoped that these indices can be incorporated in stock 
assessments conducted by the NMFS.  The survey has a number of other objectives, 
including the collection of biological data on marine species, the collection of data for the 
basis of fisheries management regulations, to assist fishermen displaced by groundfish 
closures, and to improve the credibility of science within the fishing community.   


 
Two surveys of the area are conducted each year: one in the spring (early May to 


early June) and one in the fall (October-November).  Since its inception, the survey team has 
faced a number of challenges including finding a bottom trawl gear design that is suitable for 
conducting the survey in difficult terrain, stiff opposition from lobster fishermen and other 
stakeholders concerned with potential damage to lobsters and marine habitat by the survey 
trawl, managing multiple and sometimes conflicting demands and objectives by those 
interested in the survey, insecure sources of funding, and lack of resources to conduct 
analyses of the data.  Because the survey is conducted in lobster areas, the successful 
completion of the survey depends highly on the cooperation of lobster fishermen to 
temporarily remove their traps from survey stations.  This has required the survey team to 
spend considerable amount of time in communication and outreach activities with the fishing 
community and the public at large.  Despite the adversity, the survey team has managed to 
conduct both surveys every year. 


 
Terms of Reference and Evaluation Criteria 
 
The review panel was given the general task of reviewing the Maine-New Hampshire 


inshore groundfish trawl survey project with the overall objective of providing 
recommendations to inform and improve future work. 
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The panel was mandated to assess the project using general criteria that are specific to 
all projects funded by the Northeast Consortium (Appendix A).  In order to guide the review, 
the panel was also given terms of reference specific to the Maine-New Hampshire Inshore 
Groundfish Trawl Survey (Appendix B). These related principally to survey design, survey 
operations, biological sampling, data recording, archiving and editing and the utility of the 
data in current and future biomass assessments. 


 
Panel membership 
 
The review panel was composed of three fisheries professionals who, as a group, had 


expertise in the areas of stock assessment, trawl gear design and trawl surveys, fish population 
dynamics, and fisheries statistics. A short description of their respective area of expertise and 
experience is provided below.  All panelists have signed the Northeast Consortium’s “Conflict 
of Interest and Confidentiality Policies for the Technical Evaluation of Projects” agreement. 
These individuals served as contractors independent of their employer. Views expressed do 
not necessarily represent those of their employer or government. 


 
Mr. Ghislain Chouinard, Chair, Moncton, New Brunswick, Canada 
G. Chouinard is a research scientist and Head of the Marine Fish Section, at the Gulf 


Fisheries Centre, Canadian Department of Fisheries and Oceans.  He has been involved with 
stock assessments of cod, herring and flatfish of the southern Gulf of St. Lawrence.  He has 
acted as Chief scientist on multi-species trawl surveys since the mid-1980 and has experience 
in the use of trawl survey data in stock assessment.  Mr. Chouinard is a member of the 
Resource Management Committee of ICES since 2001. 


 
Mr. David Beutel, Kingston, Rhode Island 
D. Beutel is a research associate and fisheries operations supervisor at the University 


of Rhode Island since 1992.  Mr. Beutel is a former commercial fisherman with experience in 
the design and construction of commercial fishing and experimental bottom trawls. He has 
been involved in mesh selectivity experiments and other outreach projects.  Mr. Beutel is an 
instructor in the area of fishing gear and fishing operations for the National Marine Fisheries 
Service. 


 
Dr. Christopher Legault, Woods Hole, Massachusetts 
C. Legault is a research fishery biologist in the Population Dynamics Branch at the 


Woods Hole Laboratory of the National Marine Fisheries Service.  Dr. Legault has extensive 
experience in fisheries research and the use of statistical techniques in the study and 
assessment of fish populations. Dr. Legault is a member of the ICES Working Group on 
North Atlantic Salmon and has served on several review panels in the area of fish stock 
assessment.  


 
Review Process and Logistics 
 
The review was conducted at the Maine Department of Marine Resources facility in 


Boothbay Harbor, Maine on August 22-23 2005.  In advance of the review, the panel was 
provided with a number of background documents including: 
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• Final Report to the Northeast Consortium on the Maine-New Hampshire Inshore 
Groundfish Trawl Survey:  July 2000 – June 2001; Maine Department of Marine Resources 
Research Reference Document 02/02. 
• Final Report to the NOAA Fisheries/NERO Cooperative Research Partners Initiative 
on the Maine-New Hampshire Inshore Groundfish Trawl Survey:  July 2001 – June 2002; 
Maine Department of Marine Resources Research Reference Document 03/01. 
• Final Report to the NOAA Fisheries/NERO Cooperative Research Partners Initiative 
on the Maine-New Hampshire Inshore Groundfish Trawl Survey:  July 2002 – June 2003; 
Maine Department of Marine Resources Research Reference Document 04/02. 
• Final Report to the Northeast Consortium on the Maine-New Hampshire Inshore 
Groundfish Trawl Survey:  July 2003 – June 2004; Maine Department of Marine Resources 
Research Reference Document 05/02. 
• Sherman, Sally A., Keri Stepanek, and John Sowles, February, 2005; Maine-New 
Hampshire Inshore Groundfish Trawl Survey Procedures and Protocols; Maine Department 
of Marine Resources, Research Reference Document 05/01. 
• Selected newspaper articles of the survey since its beginning. 
• Project chronology, list of outsides uses and correspondence on feedback received 
from the National Marine Fisheries Service on previous project reports. 


 
In addition, project data was available to the panelists through the Northeast 


Consortium’s Fisheries and Ocean Data Management System, accessible at the internet site 
www.northeastconsortium.org/data.shtml.  This information provided the panelists with an 
excellent initial understanding of the survey.   


 
The agenda (Appendix C) of the meeting was structured to systematically review all 


aspects of the survey. One of the objectives of the review meeting was to complete the 
information base through presentations (Appendix D) by staff from MEDMR.  This was 
followed by questions of clarification by the panel and general discussion.  The review 
meeting also served to explore potential solutions that would be most appropriate given the 
context of the survey.  In addition to the review panel and survey team (staff from MEDMR, 
commercial fishermen, net maker, vessel owner), the meeting was attended by representatives 
of the funding agencies (Northeast Consortium, and NOAA) and users of the data (see 
participants list in Appendix E). 


 
Acknowledgements 
 
The members of the panel wish to thank Rachel Gallant of the Northeast Consortium 


for organizing the review.  We are grateful for the warm welcome received at the Marine 
Resources Laboratory where the meeting was held.  Our task was made easier by the excellent 
preparation, cooperation and openness of the survey team and the participants at the meeting. 
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II. Review of the project with respect to the Northeast Consortium General 
Evaluation Criteria and the Terms of Reference for the review. 


 
The panel has organized its findings according to the Northeast Consortium General 


Evaluation Criteria (Appendix A) and the terms of reference for the review (Appendix B).  
Since there was some overlap between the two lists, some comments may be repeated. 


 
General Evaluation Criteria 
 


1. Project success.    
 
• Clarification of the primary objective of the survey is necessary.  The project has 
currently too many stated goals and objectives, one objective should be made primary with all 
others secondary. Given the discussion and intended uses of the survey, we recommend that 
establishing consistent time series of abundance indices be declared the primary objective.  
Secondary objectives would need to be enumerated and are valuable as well. However, 
achievement of secondary objectives should not compromise the attainment of the primary 
objective.  A significant secondary objective of the survey is the collection of biological 
information on the various species. It would be important to document the specific secondary 
objectives for each survey so that users of the data can be made aware of the data available.    
• The project has been successful in demonstrating that an inshore survey in Maine and 
New Hampshire coastal waters is possible.  To some degree, the survey has been successful in 
meeting the primary objective described above, but some modifications are necessary to fully 
meet this objective (see criteria 2). 
• Long term funding will be required to ensure that this survey can be continued and 
achieve its true potential of providing time series of abundance for tuning stock assessments.   
 
2. Certification of results.  
  
• While some efforts have already been devoted to document the methods used in the 
survey (survey manual and draft sampling assistant manual), additional documentation of 
methods is needed to ensure consistency over time. In this regard, no detail should be spared.  
Many details were given in the presentations during the review.  These details should be 
incorporated in the survey manual. 
•  The current survey design of mixing random stratified sampling with fixed stations 
needs to be revisited based on the objectives of the program.  In particular, the panel 
recommends that the number of fixed stations be reduced to the bare minimum. In each 
stratum, the deleted fixed stations would be replaced by random stations.  If fixed stations 
need to be retained for secondary purposes, consideration should be given to adding a 
corresponding number of random stations to achieve the initial sampling intensity (1 station 
per 40 sq. nautical miles) so that the primary objective is not compromised. 
• Preliminary results of abundance time series are incorrectly shown due to changes in 
survey design and inappropriate statistical analysis. The additional depth strata and the use of 
fixed stations in the stratified random sampling calculations mean that the time series are 
neither consistent nor correct. 
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• Secondary results of biological information have already been produced from the 
survey and are being used for management purposes. 
 
3. Data accessibility and dissemination of results.  
  
• The final annual reports and the procedures and protocols manual, provide sufficient 
information to judge the quality of the data and is understandable to end-users. However, 
further documentation of methods is required to ensure that drift does not occur over time. 
• Project description and the data are available on the web, however, some fields are not 
yet included in the data and meta-data is missing. 
 
4. Project partnerships. 
 
• Partnership was one of the strongest parts of this project.  The panel felt that there was 
a very strong sense of commitment, shared responsibility and cooperation between the various 
partners. 
• Involvement of commercial fishermen from the beginning has helped during project 
development, survey trawl design, during field sampling, and with getting buy-in of results 
from the commercial sector.   
• Difficulties with the lobster fishermen have been overcome through open 
communication.  Difficulties with the Downeast lobstermen continue, although there has been 
an evolution of acceptance.  The partnership, constant communication and outreach must 
continue in this area.  This work is crucial to the project success.  The panel noted that the 
trend could be easily reversed and cooperation may falter if Downeast fishermen receive 
negative stock assessment results from the survey. 
• As more data are collected, working with federal agencies and other partners will help 
with data analyses.  This collaboration would help increase the value of the work and could 
result in further refinements to the survey. 
  
5. Project impacts. 
 
• The project has demonstrated that conducting an inshore trawl survey in the coastal 
waters of Maine and New Hampshire is possible, something that was previously considered 
impossible. 
• The results will be that long time series of abundance indices for coastal waters of 
Maine and New Hampshire could be included in stock assessments of many commercially 
important stocks. The impact on the stock assessments will be stock dependent, but the 
increase in information will be beneficial to the understanding of the fisheries regardless of 
the resulting change in management. 
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6. End-Users. 
 
• Federal and state stock assessment analysts, commercial and recreational fishermen 
and, the environmental community will benefit from a long time series of abundance data for 
many coastal species.  The survey also provides a platform for collaborative work with 
universities in coastal waters.   
• The bubble plots of survey catch per tow over time by species will show fishermen 
areas of concentration and how they change over time. 
• With a long time-series, these data will be useful in detecting changes in the coastal 
ecosystem of the Gulf of Maine.  This would be of interest to the public at large. 
 
7. Overall rating. 
 
• The panel rated the project as excellent.  This project has demonstrated that a trawl 
survey is possible and needed for coastal waters of Maine and New Hampshire. Long term 
funding will now be required to ensure that the project persists long enough for the time series 
to become valuable to stock assessments. Project personnel overcame many obstacles and 
difficulties while maintaining high scientific standards. 
 
8. Future research. 
 
• This project should not continue to be funded on an annual or short term basis. Long 
term, more secure funding is required to ensure that useful time series of abundance can be 
generated for stock assessments.  The Northeast Consortium and the Cooperative Research 
Partners Program have done their part to fund and develop this pilot program.  These funding 
sources are designed to address fisheries issues, primarily through short-term projects.   This 
project is among those that deserve long term funding and funding sources that are designed 
to address longer term research should be explored.  
• Some small field research projects that could be conducted to improve the analysis of 
data collected to date include: changes in net geometry towing with versus against the tide and 
changes in net spread using different warp to depth ratios especially at shallower depths.  
Creating a warp to depth table using the door spread would be valuable for creating a 
consistent towing protocol.  These issues should be given fairly high priority so that any 
changes can be implemented as soon as possible. 
• The survey was initially conducted by two vessels and they have alternated in the first 
years of the survey.  Since 2004, one vessel (F/V Robert Michael) is being used and the 
second (F/V Tara Lynn) is used as back-up.  The two vessels are virtually identical: they are 
of the same mold and are similarly equipped (engines, winches, etc).  While the panel 
considers that it is unlikely that there would be significant differences in fishing efficiency 
between the two vessels, some may raise this issue particularly if results from the survey give 
rise to contentious issues.  In the absence of a comparative fishing experiment, survey results 
may be open to question.  Because the F/V Tara Lynn was last used a few years ago, this 
would not be a major issue for future stock assessments since data from this vessel could be 
omitted in stock assessment models.  However, a comparative fishing experiment using the 
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side by side method would be valuable in answering the potential fishing vessel comparability 
and would be important if F/V Tara Lynn is used again and often in the future 
• Some computer simulation analyses that could improve the survey include: 
determining whether subsampling of lobsters can be achieved (currently all lobsters are 
sampled), determining the optimum number of tows per stratum based on variance 
calculations, and sample size needed for vessel comparisons.   
 
9. Additional comments and guidance. 
 
• This project has suffered from having too many objectives. As a pilot project it has 
clearly demonstrated the ability to conduct a trawl survey in coastal waters of Maine and New 
Hampshire. A future challenge will be transitioning this project from its current state to a long 
term survey with one overarching objective.  It is also possible to attain many secondary 
objectives, but they should not be allowed to interfere with the primary objective. 
• The Northeast Consortium is not the correct funding source for such a long term 
survey and should state this clearly in its review of the project. Better documentation of the 
states in-kind contributions would improve the probability of getting federal long term 
funding. Participants and managers of stock assessments in the region need to participate in 
discussions of how best to sample the Gulf of Maine.  It was also noted that there may be 
economies of scale when all the surveys currently conducted in the general area are 
considered. However, the Maine-NH survey is unique in its coverage of the coastal waters of 
Maine and New Hampshire. 
• Throughout the review, the phrase “not enough time” was used many times as a reason 
for needed work not being completed. This is understandable given the staffing levels and 
amount of work involved. A long term source of funding would free a significant amount of 
time that is currently devoted to report writing for current fund providers and grant writing for 
the next year’s funding. 
 


Specific Terms of Reference 
 
1.  Survey design. 
   
• The combination survey design of stratified random sampling with fixed stations 
needs to be revisited.   


o While statistically this design can be used to estimate population abundance and its 
uncertainty, it is highly unlikely that it can be done well in this situation. This is 
because the statistical analysis requires estimation of the bias introduced by using 
fixed stations. This estimation of bias must be conducted for each stratum. Stratum 
will have only one to five random tows and two fixed tows which is clearly 
insufficient to robustly estimate the bias introduced by fixed stations.  
o Estimation of time series of abundance for stock assessments should be made 
using only the randomly selected stations. Fixed stations can be useful for other 
purposes, but should not be included in the data used for time series of abundance. 
Justification for each fixed station should be clear. 
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o Project leaders will need to decide how much of their resources they want to 
devote to the two types of stations (random and fixed) and allocate appropriately. The 
panel considered the current level of 35% fixed stations too high. 


• Difficulty caused by fixed gear, rough bottom, and strong tides.  
o Continued cooperation from lobstermen and other fishing interests is required and 
pivotal for the success of this survey.  While strong measures such as requiring all 
traps to be pulled prior to the survey could be used, these could also create a backlash 
against the survey similar to that received at the beginning.  Positive incentives might 
work much better.  Outreach will continue to be most important action and will need 
to be unrelenting.  In this regard, the staff at MEDMR has done an outstanding job.  
o The net used seems good for the conditions encountered on the survey.  The 
bottom trawl used is appropriate for the range of marine organisms that are sampled.  
The speed of trawling is an issue in the stronger tides, and the trawl may be 
undersampling adult fish relative to juveniles because of the low towing speed (2.5 
knots). Larger fish tend to be able to swim faster and a higher proportion (relative to 
juveniles) may be able to avoid capture. In itself, this is not a major issue for stock 
assessments so long as the trawl efficiency is sufficient to obtain representative 
samples and is relatively constant.  
o Survey documentation and discussions during the review indicated some variation 
in towing protocol (e.g. towing speed was cited as 2.2 to 2.3 knots at times and 2.5 in 
other). Establishing a consistent towing protocol is important.  Towing speed, distance 
traveled (tow duration) and door spread are the parameters suggested for the protocol. 
Towing speed should be fixed and should not be allowed to vary too much between 
tows (suggestion +/- 10%), because the speed over ground of the trawl may produce 
changes in efficiency through escapement.  Door spread and distance towed are 
needed to calculate area swept which could be among the standards for tow quality 
assessment. A formal protocol using the existing NetMind system (a real-time trawl 
monitoring and mensuration system) to determine the correct door spread combined 
with the GPS system to determine the towing track will ensure the consistency of tow 
quality.  Overall, towing speed, towed distance, and door spread need to all be within 
an acceptable narrow range. 
o The current use of the NetMind system to determine when the trawl is fishing 
correctly is excellent and should be continued.  The NetMind system is a valuable tool 
for this project.  Using this system to quickly determine the net configuration can 
eliminate tows which are of a poor quality.  Developing a protocol for an acceptable 
range of door spread would be valuable.  Creating a table of towing warp 
lengths/depth to obtain correct door spread would be valuable.  This would result in 
using the NetMind system for one of its intended uses and eliminate the practice of 
using an arbitrary and faulty convention of the 3:1 warp to depth ratio. 


• Consider dropping one season if long term funding is not adequate to conduct survey 
in both spring and fall.  
• Change name from “Inshore Groundfish Survey” to something like “Inshore Bottom 
Trawl Survey” to more accurately reflect the wide range of species encountered and analyzed.   
• Level of coverage (tows per square mile) is good, if all tows are selected randomly 
(see discussion above).   
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• Use of two vessels can always be questioned, but in this case seems unlikely to be 
adding a large amount of variance to survey because the two boats are so similar.  A simple 
side by side comparison study might eliminate some of the questions.  The comparison might 
be conducted on bottom clear of obstructions where the boats can tow adjacent to one another.  
The gear should be the survey gear, but even a capacity comparison of equal groundfish gear 
might provide some answers regarding the fishing efficiencies of the two vessels (see also 
item 8 in the Northeast Consortium General Criteria) 
• Percentage of total area that was originally excluded as “untowable” should be 
reported.   
• Office disqualification of tows is a necessary procedure but needs to be better 
documented both in terms of process and total number of randomly selected tows impacted. If 
the number of disqualified tows changes a lot over time it would cause concern with the 
indices of abundance.   
• Strata selection appears to be appropriately based on depth and changes in bottom 
sediments. 
• It would be useful to establish detailed guidelines to determine when a haul should be 
declared invalid.  For example, this could include a description of the location and extent of 
damage to the trawl, entanglement with fixed gear and other instances that would result in a 
haul being classified null. 
  
2. Biological sampling. 
 
• A schedule for intensive sampling of different species or characteristics should be 
created because some detailed information (e.g. maturity stages, age reading material) cannot 
be collected for all species in one survey.   
• Subsampling of lobsters should be considered. If this is done, then a nonrandom 
sampling method such as measuring every second or third lobster would be most appropriate 
due to the difficulty of getting a random sample of lobsters.   
• Subsampling schemes for species other than lobster match those used by NMFS and 
are appropriate. 
• Length frequencies for species that exhibit differential growth between sexes (e.g. 
flatfish, white hake, etc) could be collected by sex. This is particularly useful when age data 
are to be applied to the length frequencies. Decisions on collecting sex-specific length data for 
sexually dimorphic species could be made on a case by case basis in consultation with stock 
assessment scientists. 
• If age material or other parameters are collected on the basis of length, it would be 
important to determine and document the stratification method (e.g. 1 per cm, etc).   
 
3. Data recording, archiving, and editing.   
 
• The panel considered that the on-board data collection and processing was good, 
especially the proofing of datasheets after each tow.  However, there is a need to have more 
complete documentation of the process. 
• Codes need to be added for tow quality (similar to the NMFS rating system) and 
document reasons a tow would be rejected and redone. 







Technical review of Maine–New Hampshire Inshore Groundfish Trawl Survey, August 22 and 23, 2005                                  11


• Fields need to be added to the database to identify fixed and random stations and tow 
length 
• Weather could be recorded following international standards. 
• There is an important need to add metadata to the database and to create a data 
dictionary. 
• Raw data should be in database with queries used to generate expansions. 
• Backups should be made of electronic data (e.g. NetMind, CTD data) more frequently, 
preferably after each tow, but at a minimum at the end of each day. 
• The development of NetMind datalogs is a good initiative and should continue 
because this may help improve ability to standardize tows. 
• Data should only be entered once, not twice as is current practice for some data. 
• The NMFS audits should be used once the data is in Oracle database to identify 
outliers and data inconsistencies. 
• There is a need to get the CTD data into MARVIN so these are accessible to other 
researchers. 
• It would be an improvement to record on the datasheets the name of the persons 
measuring and recording so that analysts can look for individual effects in data.  This could be 
important particularly if a number of volunteers or less experienced personnel participate in 
the survey. 
 
4. Survey operations. 
 
• The amount of public outreach is exceptional and the only way this survey can be 
completed. Staff members are commended for their dedication to public outreach as it helps 
not just this specific survey but science in general.   
• The current use of the NetMind system to get out of trouble early is appropriate.  It is 
important to use the NetMind system to determine if the gear is functioning properly.  If it is 
not functioning properly, a tow can be aborted and restarted without wasting too much time.  
Adhering to the towing protocol, where door spread, towing speed and distance traveled are 
specified, thus resulting in relatively consistent swept area, should help reduce variation in 
catachability.  If the NetMind system is used in new ways in the future, it is important not to 
use the system to improve catchability (e.g. increasing door spread above the maximum or 
some other maneuver).  Regarding door spread, increasing speed to achieve the target door 
spread is not acceptable, however changing warp length would be acceptable.   
• Possible solutions to heavy tides causing shape of net to change are not obvious.  
Increasing the speed over the bottom within the tolerance of the towing protocol can help but, 
if the increase required is greater than specified in the protocol, it could confound other issues, 
such as the herding ability of the net for a given time.  It may be better to repeat the haul at a 
more suitable time (slack tide) although it may not always be practical. Using the above 
towing protocol parameters would help to determine tow quality in heavy tides. 
   
5. Utility of data. 
 
• It is not recommended to try to calculate conversion factors between this survey and 
either the NMFS or Massachusetts surveys, because differences in gear used will make this 
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exceedingly difficult. The survey nets are very different and any conversion factor between 
them would be a source of questioning the results. There is also usually no reason for this 
because almost all stock assessment models can utilize multiple indices of abundance.   
• There is a need to manage the public’s expectations that appears to be present already. 
These data will not bring only good news for the fishermen and they should be prepared for 
both good and bad news.   
• Age data for many species will be required for stock assessment purposes. Currently, 
there is no systematic collection of material for age determination during the survey. The best 
approach is to collect age samples to generate an age-length key for the fish sampled in the 
survey. The next best is to borrow an age-length key from another survey. The use of age-
slicing should be a last resort. However, given that many species will be mainly ages zero, 
one, and two, length information may be sufficient to separate the ages without an age-length 
key in a number of species. 
• Length frequency data should be expanded to account for strata areas.   
• In 2008, NMFS scientists will be conducting benchmark assessments for all the 
groundfish stocks in the area.  Results from this survey would be quite helpful to a number of 
the assessments as time series of abundance.  In this regard, it would be important to establish 
contact soon with the respective stock assessment scientists to ensure that the important 
parameters are collected. 
• Collections of ichthyoplankton data are time consuming and could be dropped in favor 
of more bottom trawl tows or for collecting biological parameters of the various species.  The 
interpretation of icthyoplankton data in the area which is characterized by strong tides and the 
sampling intensity could be discussed with experts in this field.  This collection should not 
come to the detriment of the main objective of the survey.    
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Appendix A 
Northeast Consortium General Evaluation Criteria 


 
1. Project success:  Did the project accomplish its stated goals and objectives? 
 
2. Certification of results:  Is there adequate description of the approaches to 
experimental design, methods, and data analysis?  Were these approaches appropriate?  Are 
there other approaches that the participants should have considered or used?  Are the data 
accurate, precise, and believable?  Are the results and conclusions well supported by the data 
and statistically valid?  Can the results and conclusions contribute to a sound basis for 
management decisions and policies? 
 
3. Data accessibility and dissemination of results:  Are the data available through the 
Northeast Consortium Fisheries and Ocean Data Management System?  Are the data being 
served via another internet-accessible database?  If so, are the data formatted suitably for data 
integration by the Northeast Consortium database?  Is the final report complete, sufficient, of 
high quality, and understandable to end-users? 
 
4. Project partnerships:  Consider the degree to which the project was of mutual 
interest to participants and whether partners were key participants throughout the course of 
the project, including project design, data collection and analysis, and application of the 
results or products.  What were the most and least successful aspects of the partnership?  
Were all parties equally interested and engaged in the project? 
 
5. Project impacts:  What impacts has the project had or could it have?  What are the 
potential effects on fishing practices; socio-economics; and fisheries, coastal, and ocean 
management? 
 
6. End-Users:  Being as specific as possible, who could benefit from knowing about the 
research?  How can a fishing sector incorporate any new information from the project?  
Which fishery management organization, working group, or plan development team could use 
the data? 
 
7. Overall rating.  Rate the overall project as excellent, very good, good, fair, or poor.  
Explain the reasoning behind the rating. 
 
8. Future research.  Is additional research needed to answer the original questions posed 
by the project?  Are there obvious avenues of further research that should or must be pursued?  
Should this future research be a high priority for the Northeast Consortium? 
 
9. Additional comments and guidance.  Provide any additional comments that will 
assist the Northeast Consortium in evaluating this project. 
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Appendix B 
Specific terms of reference for the review of 


the Maine-New Hampshire Inshore Groundfish Trawl Survey. 
 
 
 
 
1. Review the various survey designs used, including their strengths, weaknesses, and 


potential biases.  Consider transect selection, survey area estimation, biomass 
estimation, and partitioning by size/age class and by species.  Recommend any 
changes to current survey design and timing given the results of the review. 
 


2. Review the biological sampling aspects of the surveys.  Recommend modifications if 
necessary. 
 


3. Review the data recording, archiving, and editing methods.  Recommend 
modifications if necessary. 


 
4. Review the survey operations conducted in each year and comment on the credibility 


and consistency of the methods used.  Provide recommendations on improvements to 
these methods. 


 
5. Provide recommendations on the utility of the data in current and future biomass 


assessments and management (interoperability of the data with the Massachusetts 
Inshore Survey and the NMFS survey). 
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Appendix C 
Agenda for the meeting 


 
August 22, 2005 
 
8:00 - 8:45  Meeting of the panel 
 
8:45 – 9:00  Project participants arrive 
 
9:00 - 9:15  Welcome and introduction 
 
9:15 - 10:00  Project background 
 
10:00 - 12:30  Survey design 
 
12:30 - 1:30  Lunch at Maine Department of Marine Resources 
 
1:30 – 2:00  Industry participation/public outreach 
 
2:00 - 5:00  Survey operations, data collection, and other methods 
 
 
August 23, 2005 
 
8:00 - 8:10  Arrival 
 
8:10 - 8:40  Review of yesterday’s discussion 
 
8:40 – 10:00  Biological sampling 
 
10:00 - 11:00  Data processing and editing 
 
11:00 - 12:15  Survey results and biomass trends 
 
12:00 - 1:00  Lunch at Maine Department of Marine Resources 
 
1:00 – 2:30  Survey results and biomass trends (cont.) 
 
2:30 – 4:30  Reporting 
 
4:30 – 5:00  Wrap-up 
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Appendix D 
List of presentations 


 
August 22, 2005 
 


9:15 Project Background:  Presentation and open discussion of survey beginnings and 
rationale, context within other Gulf of Maine Surveys, vessel selection, and staff and partners 
(Linda Mercer and Bob Tetrault). 
 
10:00 Survey Design:  Presentation and open discussion of areas of interest, spatial extent, 
timing, and transect design (John Sowles and Sally Sherman). 
 
1:30 – 2:00 Industry Participation/Public Outreach:  Presentation and open discussion of the 
project industry-science partnerships through each stage of the project as well as project 
outreach to the fishing industry (John Sowles and Sally Sherman). 
 
2:00 Survey Operations and Data Collection:  Presentation and open discussion of equipment, 
gear types, and shipboard methods.  Discussion of matters pertaining to the manual and future 
survey methods (Sally Sherman). 


 
August 23, 2005 
 


8:40 Biological Sampling:  Presentation and open discussion of sampling operations, 
sampling locations and restrictions, and sample data recording methods (Sally Sherman). 
 
10:00 Data Processing and Editing:  Presentation and open discussion of the processing of 
data from edited transects to biomass estimates (Kerri Stepanek). 
 
11:00 Survey results and biomass trends:  Presentation and open discussion of the 
interpretation and application of results and conclusions (Sally Sherman). 
 
2:30 – 4:30 Reporting:  Open discussion of project reporting in the four final reports and the 
methods manual. 
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Appendix E 
List of Participants 


 
Name Affiliation 


David Beutel Fisheries Operations Supervisor/Fisheries Extension Specialist 
Department of Fisheries, Animal and Veterinary Science 
Rhode Island Sea Grant URI Fisheries Center, East Farm Kingston, 
RI 
 


Josh Carloni  New Hampshire Fish and Game,  Durham, NH 
 


Yong Chen Associate Professor, University of Maine, Orono, ME 
 


Ghislain Chouinard Head, Marine Fish Section, Department of Fisheries and Oceans, 
Gulf Fisheries Centre, Moncton, NB, Canada 
 


Jeff Flagg Net builder, Portland Trawler Supply Co., Brownfield, ME 
 


Rachel Gallant Fisheries Specialist, Northeast Consortium,University of New 
Hampshire, Durham, NH 
 


Sam Galli Captain of F/V Tara Lynn, Portland, ME  
 


John Hoey Manager, Cooperative Research Partners Program, NOAA Fisheries 
Service, Northeast Fisheries Science Center,Woods Hole, MA 
 


Christopher Legault Research Fishery Biologist, NOAA Fisheries Service, Northeast 
Fisheries Science Center, Woods Hole, MA 
 


Linda Mercer Director, Resource Management, Maine Department of Marine 
Resources, Boothbay Harbor, ME 
 


Chris Moore Acting Director, Cooperative Research Partners Program, NOAA 
Fisheries, Northeast Regional Office, Gloucester, MA  
 


Curt Rice Captain of  F/V Robert Michael,  Portland, ME  
 


Sally Sherman Chief Scientist, Maine Department of Marine Resources, Boothbay 
Harbor, ME 
 


John Sowles Ecology Division Director, Maine Department of Marine Resources, 
Boothbay Harbor, ME 
 


Keri Stepanek Assistant Scientist, Maine Department of Marine Resources, 
Boothbay Harbor, ME 
 


Robert Tetrault Commercial fishing vessel owner, T/R Fish, Inc., Portland, ME 
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Introduction 


 
On February 26 and 27, 2007, a peer review of the Southern New England Industry-Based 
Survey on Yellowtail flounder was conducted. The main objective of the survey was to assess 
the temporal and spatial abundance, distribution and size composition of yellowtail flounder (and 
associated species) within the Nantucket Lightship closed area, other proposed closed areas and 
adjacent areas.  The survey also had a number of secondary objectives.  The survey utilized a 
stratified random design based on strata defined by 30 minute latitude by 30 minute longitude 
rectangles and an equal number of fixed stations selected by the fishing industry.  An external 
panel was invited to review the technical aspects of this survey following the terms of reference 
provided in Appendix 1.  The organization of this report follows the terms of reference.  
Participants at the review are listed in Appendix II.  
 
Main Findings and Conclusions of the Panel 
 
The Southern New England Industry-based Survey on Yellowtail flounder is characterized by 
high sampling intensity and represented a significant amount of effort for the team conducting 
the survey.  Survey team members should be congratulated for their dedication in conducting 
these surveys. 
 
• The SNE yellowtail survey collected sufficient information to suggest that the Nantucket 
Lightship closed area does not meet the objective of protection of juvenile yellowtail. The review 
panel recommends that analysis of the efficacy of the closed area be formally conducted and 
documented. The survey dataset is considered useful to identify alternate closed areas.  
 
• The review panel is satisfied with the attention to detail taken in the selection of the two vessels 
used for the survey in an attempt to minimize vessel differences as well as in the selection of the 
most appropriate trawl gear to be used in the survey.  
 
• The review panel considers age samples collected during the SNE yellowtail survey have been 
very useful to complement the age-length tables for the assessment of yellowtail flounder, 
however, the utility of the survey in tracking changes in abundance is low due to the shortness of 
the time series. 
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• Many of the questions and concerns of the review panel derive from lack of details to ensure 
consistency and standardization.   Procedures and protocols (e.g. towing speed, guidelines for 
declaring null sets, swept area, fishing station standardization, analyses) need to be further 
documented to ensure that data are correctly interpreted and repeatable methods are used if the 
survey is resumed.  The panel recommends that funding be made available to complete the 
documentation and development of metadata for this dataset to preserve its integrity and 
usefulness. 
 
• The mixed design of the survey (stratified random and fixed station) poses particular analysis 
difficulties. Survey estimates using all stations may be biased.  Given the high sampling 
intensity, it should be possible to obtain unbiased indicators of the trends in yellowtail abundance 
by analyzing stratified random and fixed stations separately.   
 
• If the survey is continued in the future, consideration should be given to using a unique 
sampling design.  Information and knowledge gained during the 2003-2005 surveys would be 
useful in designing a survey. 
 
• A wealth of information is available for analysis and would be expected to provide new 
knowledge on the biology of yellowtail flounder in the area, gain insights in survey design and to 
explore sampling strategies to collect information on multiple species. To the extent possible, the 
project team members, NEFSC scientists, and others should be encouraged to analyze these data.  
 
• Because of the single-species nature of the survey, integration of this survey, as it now exists, 
with the NMFS survey is considered to be difficult and not cost effective. 
 
• The Southern New England Industry-based Survey is considered a good example of a 
cooperative project that provides valuable information on yellowtail flounder in the area.  
Industry-based surveys are considered more appropriate to address short-term issues than to 
conduct long-term monitoring.  
 
 
1. Design and Execution.  The review panel should evaluate the statistical and scientific 
validity of the survey design relative to the program goals and objectives, highlighting strengths, 
weaknesses, and potential biases.  
In particular: 
a. evaluate the temporal and spatial design elements relative to survey objectives, 
 
The yellowtail flounder industry –based surveys (IBS) were conducted in spring and fall from 
2003 to 2005. The sampling schedule was chosen to closely follow the sampling in this area by 
Northeast Fisheries Science Center’s (NEFSC) spring and fall trawl surveys and seemed well-
suited to the main survey objective of evaluating the Nantucket Lightship closed area. The 
coincident timing could have allowed direct comparison between the two surveys’ results and 
allowed the age and maturity information collected on the IBS surveys to supplement NEFSC 
survey collections. The primary contribution of the yellowtail IBS to the stock assessment 
process is the construction of seasonal age-length keys for the southern New England (SNE), 
supplementing the small age sample sizes for yellowtail flounder from the NEFSC surveys. The 
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review panel noted some differences in the timing of the surveys over the three-year period due 
primarily to logistical issues. While the effects of the differences in survey timing are unknown 
and may have been minimal, the review panel recommends that every effort be made to fix the 
timing of the surveys if they are continued in the future to ensure valid inter-annual and inter-
survey comparisons.  
 
The depth limits of the survey (10-45 fathoms) were determined at the outset of the survey, 
based on the known depth distribution of yellowtail in SNE. However, in the intervening years 
evidence from the monkfish fishery showed that yellowtail flounder were captured in substantial 
numbers at depths greater than 60 fathoms.  To ensure that the entire population of yellowtail 
within the SNE area is sampled, the review panel suggests that if the survey is continued, it be 
extended to cover depths to at least 62 fathoms. A similar evaluation of the minimum depth limit 
of the survey would also seem warranted. Survey results suggested that yellowtail distribution 
likely extends to shallower waters than those covered by the survey.  It is understood that the 
vessels would not be able to operate in very shallow waters. 
 
The geographic extent of the survey seemed generally appropriate for the SNE stock boundaries 
as described to the peer review team. Historically, yellowtail flounder have been recorded from 
areas south of the current survey area, although apparently not in recent years. The recent 
combination of the SNE and the Mid-Atlantic stocks into a single stock necessitates the inclusion 
of any portion of the yellowtail population in the mid-Atlantic area in the survey to ensure 
maximum utility of survey results to the fishery management process. Relatively large catches in 
the fall 2005 survey at the southern limit of the survey suggests that perhaps the survey should be 
extended farther south to ensure that the entire population is sampled. The stratification scheme 
with allocation roughly proportional to area, coupled with the high overall density of stations, 
ensured very good spatial coverage of the survey area. 
 
b. evaluate random versus industry selected sample stations, 
 
About 300 stations were fished in each of the six surveys.  About half of the stations were 
stratified random stations and the other half were fixed stations selected by the fishing industry 
based on historical distribution of yellowtail in the SNE area. In effect, each design forms a 
separate survey complicating the estimation of population abundance and its uncertainty.  
 
The review panel was provided with very little information comparing the results of the fixed 
and stratified random survey designs as all data were combined and analyzed as if sampling was 
conducted using one sampling strategy. In our opinion, the analysis of the data in this manner is 
inappropriate given the distinct design elements of the two surveys. The locations of the industry 
selected tows were chosen based on areas of historically high industry catches. The selection of 
the locations of the tows in this manner is clearly non-random and very likely to produce biased 
estimates. A figure presented in the report comparing mean catch rates between the random and 
industry selected tows showed no significant difference between the two types of tows. 
However, it seems as if a more powerful test of this difference should be possible taking into 
account the stratification design. It is unknown whether such results would indicate a difference 
between the mean catch rates of the different tow types. However, it would be very surprising if 
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there were not an actual difference in catch rates given the experience and skill of the captains 
involved in the location and execution of the industry selected tows. 
 
The review panel recognizes that a major impetus for using almost half of the total survey effort 
in a fixed survey design was to address industry concerns that the NEFSC surveys did not 
adequately cover areas of traditionally high yellowtail abundance. The review panel also 
recognizes that given the low sampling effort of the NEFSC surveys within this area, this is a 
valid concern and the ability of fishery managers to accurately and precisely estimate abundance 
in the survey area suffers as a result. A fixed station survey design can be quite powerful in 
monitoring changes in abundance over time as many potential sources of variability have been 
removed making inter-annual changes in abundance more easily detectable. However, fixed 
station surveys that are characterized by stations chosen only in areas of expected high catch may 
mask changes in total abundance over the entire survey area. Since these stations are more likely 
to be located in the most desirable habitats, they are more likely to be successfully occupied, 
even at lower overall population densities as seen, for example, in Grand Bank yellowtail 
flounder (Simpson and Walsh, 2004). Thus, a fixed survey may not reflect recovery or depletion 
as rapidly as one that does not focus effort on commercially successful areas. 
 
The strata used in the survey were drawn as 30-minute blocks of latitude and longitude and this 
stratification method was quite effective at ensuring adequate spatial coverage. Although no 
stratum level analyses were presented, it seems unlikely the strata as currently constituted would 
be very effective in reducing population variance estimates as known correlates of yellowtail 
flounder distribution were not used in the development of the strata. Given the relatively high 
sampling density afforded by the current survey and the inherent advantages of stratified random 
sampling in total abundance and size composition estimation, the review panel recommends that 
future surveys be conducted as a single stratified random survey. If the strata boundaries are 
redrawn according to known correlates of distribution (e.g. depth) and effort is optimally 
assigned to strata, we believe that the industry would be quite satisfied with the resulting survey 
design in terms of sufficient coverage of high density areas, while allowing unbiased, precise 
estimates of relative abundance.  
 
c. evaluate the potential success of estimating total biomass using the swept area method 
employed, 
 
The swept area method as described used an estimate of distance fished multiplied by an 
estimate of door spread to estimate total area swept per tow. Estimates of total weight and 
numbers by species were then divided by this estimate of area swept to calculate density by tow. 
Distance fished was calculated by multiplying an average vessel speed by the time from brake 
set to haul back to infer distance. A standard tow was 1.9 nm at 2.8 to 3.1 knots. When haul back 
occurred before the 1.9 nm standard was reached due to large catches, hangs etc., the tow time 
was scaled to an average standard tow time before the distance was calculated. The review panel 
recommends that the distances fished be calculated directly from the recorded latitude and 
longitude as this involves fewer calculations, allows a single method to be used for all tows, and 
should provide more defensible results.   
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Door spread was estimated as a single value from the mean door spreads for all tows in all 
surveys. The review panel recognizes that using the door spread in the calculation of CPUE 
provides the most conservative biomass estimate and given the lack of quantitative information 
on the catchability of the fishing system employed that this may be appropriate. However, this 
measure almost certainly provides an underestimate of the density and total abundance. If the 
estimates used are considered relative measures of abundance, this is not of great concern. 
However, if the estimates are treated as absolute measures of abundance, a much better 
understanding of the capture process and catchability of yellowtail flounder would be of the 
highest priority for future research as this assumption would have an enormous influence on 
absolute abundance estimates. The review panel believes that calculating door spread on a tow 
by tow basis rather than using a single value for the survey would provide more accurate 
abundance estimates as differences in door spread with depth, wire out, currents, etc, could have 
an important influence on total abundance estimation. 
 
Another important aspect in obtaining accurate abundance estimates is the accurate estimation of 
the weights and numbers of the species to be assessed. The sampling protocols used for 
yellowtail flounder allowed accurate estimates of weights and numbers on every tow. All 
yellowtail flounder caught were weighed. Length measurements were obtained from all 
yellowtail flounder with the exception of fall 2005 when large catches necessitated some 
subsampling for length. The sampling protocols used to sample other important groundfish 
species did not consistently allow for accurate estimates of weight and numbers, however. It 
became clear early in the survey that there was a conflict between the ambitious sampling plan in 
terms of tows per day, and the sampling protocols for the other groundfish species. The most 
significant problem that arose from this conflict was the direct use of the hail weight as an 
estimate of total catch for larger catches. It is clear from the information presented that not only 
were these estimates quite imprecise, there was also a strong negative bias in the estimation of 
total catch, leading to underestimates of the CPUE for these species. Consequently, the survey 
has not consistently provided high quality data to estimate the abundance of these species. It is 
the recommendation of the review panel that the survey more definitively resolve this conflict in 
future surveys choosing either fewer tows or less information on other species. If accurate 
abundance estimates for other species continues to be an objective, the development of a more 
robust method of estimating total catch size should be a priority. For example, perhaps baskets of 
the non sub-sampled (unsorted) catch could be counted and their weight estimated from the 
weighed sub-sample baskets to derive a more unbiased and accurate estimate of total catch. 
 
The stratified random design results were not presented using the strata weightings one would 
expect from such a design, so it is difficult to ascertain the effectiveness of the stratification used 
in terms of abundance estimation. Had the total effort been apportioned strictly due to area across 
all survey strata, this would not have been a major problem. However, the disproportional 
allocation of effort to the Nantucket Lightship closed area introduced a potential source of bias in 
the total survey estimates. If a primary goal of future surveys is abundance estimation, it seems 
likely that much more powerful strata boundaries could be drawn taking advantage of what is 
now known about yellowtail distribution within the survey area to harness the power of stratified 
random designs to estimate total abundance. 
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d. evaluate sampling protocols, sub-sampling procedures and onboard processing of 
biological materials and total catch, and 
 
In a number of areas, the review panel found that protocols and procedures used in the survey 
were unclear.  Detail was insufficient and, occasionally contradictory (e.g. target tow duration).  
Much of this could be easily resolved by documenting these details with the assistance of the 
crews involved in the surveys.  
 
The vessels chosen were of an appropriate size and horsepower to accomplish the survey 
objectives. The fishing systems (doors, nets, bridles etc.) used in the survey were appropriate for 
the survey objectives as well and were likely quite efficient at catching yellowtail flounder. The 
captains and crews of the vessels were by all accounts very familiar with the survey area and 
very experienced in the yellowtail fishery. 
 
The review panel noted that all stations were fished during daylight hours.  Given the large diel 
variation in catchability for yellowtail flounder observed in other surveys (Casey and Myers 
2001); this should contribute to reducing variability in the estimates.  Conducting surveys both 
during the day and night would require the estimation of conversion factors. 
 
The assignment of tows to vessels occurred on an ad-hoc basis in the field in an attempt to use 
time and fuel efficiently. While the vessels and fishing systems seem well matched and there 
may well have been little or no vessel effect on CPUE’s, such effects are often subtle and 
difficult to detect. Random allocation of stations to vessels would help mitigate the effects of any 
potential vessel differences on abundance and size estimation as well as allowing more robust 
methods for detecting such differences. Therefore, the review panel recommends that stations on 
future surveys be randomly assigned to vessels. The cost of such a change in terms of time and 
fuel in such would seem to be minimal, given the high density of stations. 
 
The decision as to whether an assigned station could be sampled was a subjective decision of the 
captain. Clearly this subjective decision-making is a potential source of bias, but is perhaps 
unavoidable. Given the experience level of the captains involved and the relatively low number 
of stations that could not be sampled as assigned, this was probably not a major problem. A great 
deal of latitude was given to the captain on where to move the sampling effort if the assigned 
position could not be sampled for any reason. This is another potential source of bias and should 
be eliminated if possible. For example, captains could be given specific alternate start positions 
within each stratum if any of the originally assigned tows could not be sampled. In addition, the 
review panel suggests more clearly defined criteria to specify under what circumstances a tow 
should be re-sampled.  The use of an inferred door angle of attack as a standardized sampling 
method is unusual, but the review panel has no information to indicate that this is not a valid 
method. However, an analysis on the repeatability between captains, boats and years of the 
method is warranted. If it can be shown that the method can, in fact, be standardized, the 
implemented method should be well documented. 
 
The review panel found that the on deck sampling protocols used to evaluate the abundance, 
length distribution, maturity, and age of yellowtail flounder were sound and provided high 
quality information in support of survey goals. The chief scientist was given a great deal of 
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latitude in establishing sampling procedures from tow to tow. Some latitude is required to allow 
the field team to complete their mission; however the review panel recommends the 
establishment of more specific protocols in deck sampling procedures that should always direct 
the field party. As discussed in the previous section, the sampling protocols for other species 
were not adhered to consistently (e.g. fall 2003) due to large catches.  The issue was addressed 
through expanded training. 
 
Given the design and apparent efficiency of the survey trawl, catches were generally large which 
resulted in sampling difficulties.  The SNE yellowtail surveys were conducted at a period of low 
yellowtail abundance which would imply that survey catches would be even larger if abundance 
were to increase.  If future surveys are considered, an evaluation of fishing sets of shorter 
duration should be performed.  Shorter fishing sets could provide adequate information and 
result in more efficient survey operations.  It is understood that an important consideration in 
determining tow duration in this survey was the acceptability of the results by industry. 
 
e. evaluate data post-processing procedures and archival policy. 
 
The review panel was given only a very broad overview of the post-survey data checking 
procedures and archival policy, but data appear to have been vetted through essentially the same 
process used by the NEFSC surveys. Given that this is a mature and much inspected process, we 
are confident that these procedures would provide adequate data checking and produce high 
quality data. Storage in the same Oracle database as the NEFSC data seems appropriate and 
secure, although door spread data (a critical element in the current method of abundance 
estimation) should ideally be stored here as well. The review panel also applauds the efforts to 
make the data accessible to the public in an easy to use format via the web. 
 
 
2. Data Utility.  The review panel should evaluate the surveys’ utility in assessing: 
 
a. the efficacy of fishery closure areas, 
 
The initial rationale used to determine the boundaries of the Nantucket Lightship closed areas 
was somewhat unclear but it is believed that the large fishing effort and quantities of juvenile 
yellowtail flounder being discarded in this particular area prompted the identification of this area 
for closure.  At the time of the closure, there did not appear to be much other information on 
juvenile yellowtail flounder in the area that would have helped determine if other areas were 
important. 
   
The high geographic resolution of the survey has provided very good information for the analysis 
of the efficacy of the closure for juvenile yellowtail.  Based on charts of legal and sub-legal 
yellowtail, it appears that the closed area contains lower biomass of small or juvenile yellowtails 
than some other areas in the survey (e.g. areas south of Newport and Martha’s Vineyard).  These 
other areas would likely be more efficient in protecting juvenile yellowtail.  More detailed 
analyses would need to consider the distribution of fishing effort in relation to the distribution of 
juvenile yellowtail.  Areas of high juvenile abundance, but where there is little fishing effort, 
may not be as effective in protecting juveniles as areas where juvenile abundance is somewhat 
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less but high fishing effort results in juvenile bycatch.  Other analyses such as the geographic 
distribution of yellowtail flounder by age groups would provide more detailed information on 
areas of importance for juveniles. The information collected would be useful to identify alternate 
closed areas.   
 
It should be noted that these conclusions are based on the three years of information and the 
observation that some of the areas consistently showed the presence of juvenile flounder.  It is 
unclear whether the patterns observed during the period of the study are indicative of persistent 
distribution patterns according to length.  Based on the 2005 surveys, it appears that when 
juvenile yellowtail abundance is higher, they appear to be more widely distributed.    
 
b. stock abundance, 


 
Landings and the abundance index from the NMFS trawl survey indicate that this resource is 
currently at a very low level of abundance.  The determination of relative stock abundance 
requires the examination of longer time-series.   Given the shortness of the series, the survey 
currently has little utility in determining the relative abundance of yellowtail in a longer term 
context.   Despite the low sampling intensity, the NMFS survey appears to capture the general 
trends in the stock.  However, if the survey was to be continued and suggested changes in 
sampling design incorporated, the panel considers that the survey could provide a good index of 
abundance.    
 
c. migratory or movement patterns, 
 
Inferring migratory or movement patterns from surveys conducted twice a year can be difficult 
and often does not provide the same unambiguous patterns that direct methods such as tagging 
provide.  The survey was not designed to answer this particular question and we believe that the 
utility of the survey in this regard is limited.  Detailed examination of distribution by age classes 
according to depth may provide some insights into distribution by age and potential migration 
patterns but these would need to be validated using other techniques such as tagging.  However, 
analysis of the fine-scale information collected during the survey could be quite valuable in 
formulating hypotheses and designing a tagging program.  The panel was informed that a 
complementary yellowtail tagging program was conducted throughout the survey area and this 
should provide more precise information on movement or migration patterns.  
 
d. reproductive demographics, 


   
Since all fish sampled were sexed, good estimates of the sex ratio of the population should be 
available.   Maturity observations were made during all surveys but there were few details on 
sampling design and the actual number of observations made. The panel was not presented with 
any results of the maturity information but given that two surveys with high spatial resolution 
were conducted per year, data collected during the survey should be very effective in addressing 
this issue. In New England, yellowtail flounder spawn during the spring so the assignment of 
maturity stages, particularly differentiating between immature and mature yellowtail, would be 
expected to be more accurate during the spring survey.  Determining maturity stage during the 
fall survey would be expected to be more difficult and may not be essential.  If this has not 
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already been done, it might be useful to conduct a histological validation of field observed 
maturities to assess the error rates in this process.   
 
e. and other biological characteristics such as age and growth parameters. 
 
The ageing material (scales) collected during the SNE yellowtail survey has been extremely 
valuable for the preparation of adequate age-length tables used in the assessment of this stock by 
NEFSC.  Without these samples, age-length tables would likely be deficient resulting in higher 
uncertainties in estimates of the age structure of the population as well as in other parameters 
such as weight and length at age.  The panel assumes that the techniques used in ageing the 
scales have been validated and error rates in this process are low. The number of samples 
collected was quite high and could be used for other studies.  For example, if all samples were 
analyzed the results could determine whether there are fine scale geographic variation in size-at-
age in the area.  However, in terms of conducting routine abundance surveys, it seems likely that 
the number of fish sampled for scales could be reduced without a large decline in information for 
the age-length key, thereby freeing time for the scientists aboard. Given the numerous demands 
on the scientific crew participating in the survey, the review panel believes that a study to 
determine an efficient strategy of collecting scales would be appropriate.   
 
 
3. Consistency.  The review panel should evaluate the consistency and comparability among 
temporal and spatial sampling frames in relation to field procedures, gear selection and 
maintenance, vessel comparability, data acquisition, and analysis. 
 
The review panel found that throughout project planning and execution, consistency and 
standardization were generally attempted to ensure reliable comparisons over space and time.   
As with any pilot project, some modifications in procedures occurred in the early phases of field 
work when unanticipated problems arose.  The Spring 2003 survey was the first opportunity to 
work out and refine procedures.  Overall, adjustments were appropriate and well thought out.   
One area for strengthening, and already mentioned, is better documentation of procedures to 
resolve questions around consistency and standardization, among others.   Considering the effort 
and attention that went into completing the survey, these details deserve more thorough 
documentation while survey personnel are familiar with the details. 
 
a.  field procedures 
Both spring and fall surveys were timed to coincide with the NEFSC Bottom Trawl surveys.  
Start and end dates varied slightly over the three years with Spring 2003 survey beginning three 
weeks later than the two subsequent spring surveys and the Fall 2005 survey beginning two 
weeks earlier and ending two weeks later than the previous fall surveys.  Coincidentally, both the 
Spring 2003 and Fall 2005 represented the two highest catches of yellowtail flounder.  Because 
this survey was designed to cover the entire Southern New England yellowtail flounder range, 
the minor change in timing probably had a minimal effect on total abundance estimation if the 
survey did, in fact, cover the entire SNE population.  The effect of differences in survey timing 
on catch rates are unknown.  An analysis of bottom water temperatures and/or climatological 
data might help to resolve this question.   
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The survey design apportioned tows proportional to area with the exception of the Nantucket 
Lightship Area where sampling effort was twice that elsewhere.  Assigning different sampling to 
some areas is acceptable but must be taken into account in subsequent data analyses.   Once the 
design was established, the number and distribution of tows remained substantively the same, 
season to season.   
 
The use of two vessels and crews operating simultaneously introduces the potential for 
systematic differences in sampling techniques between vessels.  To address and minimize this, 
commercial crews, project scientists, and land-based project managers frequently consulted by 
radio and telephone.  Tows were not assigned to vessels as part of the planning process, instead 
captains chose, amongst themselves, which tows to complete. The review panel recommends that 
tows be randomly assigned to vessels rather than allowing captain discretion to minimize the 
effects of possible bias in the estimates due to differential vessel catchabilities. The cost of 
randomizing tows within the 30 minute squares in terms of time and fuel in such a high density 
survey would seem to be minimal.   Each skipper also determined tow direction and where to 
move sampling effort if an assigned tow was untowable.   Although many of these decisions are 
specific to the immediate circumstances (e.g. bottom obstructions, wind, sea-state and currents) 
and some flexibility is necessary, the Panel suggests that clearer guidelines be established 
describing how towable bottom is determined, and how to select alternate tows.  This will help 
ensure consistency between vessels, crews and years and will ensure that the data collected 
provide maximum value. 
 
The use of a standard scope table ensured that the amount of wire deployed was consistent 
between tows and vessels. The standardization of fishing tows was unusual in that it required a 
specific distance (calculated by the product of average speed and tow duration) while 
maintaining a specific door angle (16o) considered to be optimum for fishing yellowtail flounder.  
This resulted in some variation in vessel speed to maintain the angle and consequently in tow 
duration as well.  The reported variation in towing speed appeared to be small but it is unclear 
whether this approach may introduce additional variation.  Detailed analysis of the tow duration, 
vessel speed and door spread data would provide further information. 
 
b. gear selection and maintenance 
The decision to equip the vessels with standard, identical nets alleviated many comparability 
concerns. The only appreciable difference in gear between the vessels were the doors, although 
they were quite similar in size and weight. Little detailed information was presented, however, 
on gear maintenance.   The panel understands that when holes and tears were encountered, 
replacement panels and patches were sewn in instead of mending to help ensure nets were 
maintained to design specifications.  Given the experience of the captains and crews in fishing 
similar gear and the relatively low frequency of net damage, it seems unlikely that deviation 
from net design was a major problem.  Documentation of standard net repair procedures would 
alleviate doubt as well as ensure standard practices for future surveys. The review panel would 
also recommend the use of a net repair log that would document the details of any net damage 
event and how the net was repaired. 
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c. vessel comparability 
Two very similar vessels were selected to simultaneously survey each of the 30 minute blocks.  
The F/V Mary Elena was 6 ft. longer but otherwise each was equipped with identical CAT3508 
engines of 800 horsepower, the same reduction gear ratio of 6:1, same wheel size, and same 
Bollard pull at optimal towing speed rpm.  Based on their virtually identical attributes, many of 
the concerns the committee might otherwise have had concerning vessel comparability were 
minimized and such comparisons are not a high priority.  Preliminary statistical summaries of all 
data from all tows conducted over the three years did not reveal differences in vessel catchability 
suggesting consistency between vessels.  However, by pooling all data for the three years, the 
ability to detect differences is greatly reduced.  More properly, comparison of paired catches 
from adjacent areas during the same survey or at least comparing vessel catches for each of the 
six surveys would be a more rigorous and meaningful comparison.  If differences were found 
after those analyses, then vessel comparison studies should be considered to test whether 
catchability differences between the vessels is an issue.  
 
Throughout the duration of the six surveys, each of the two vessels was operated by the same 
captain.  Although science crews and, to a lesser extent, fishing crews changed from survey to 
survey, survey scientists briefed captains and crews prior to each survey to ensure consistency 
and that standard protocols were followed.   Daily communication between Rhode Island 
Department of Fisheries and Wildlife scientists, vessel crews, and project managers helped to 
minimize inconsistency.  The review panel reiterates the need for clear and detailed 
documentation to ensure that standard procedures are followed consistently when vessels and 
crews change.   If the survey continues, it would be beneficial to retain or contract with observers 
and other employees who have demonstrated ability to collect high quality data as this is perhaps 
the greatest asset to any survey.  
 
d. data acquisition  
All yellowtail flounder were weighed, sexed, enumerated and measured for length for all six 
surveys.  Biological sampling protocols (e.g. scale samples, maturity, and stomach contents) 
appear consistent throughout the project; however few details are available on actual methods 
(e.g. fork vs. total lengths).  Sample intensity varied according to workload and statistical needs.   
For example, initially, scales were collected from 1 yellowtail in 5 cm increments but by 2005, 
scales were collected from all yellowtail longer than 40cm.   Varying sampling intensity is 
appropriate and not an issue of consistency.  
 
On the other hand, methods used on species other than yellowtail flounder appear to have varied 
from cruise to cruise and year to year and at the crew’s discretion depending on workloads and 
other circumstances.   For example, a criterion of a total catch weight of 1000 pounds, based on 
hail weight, was set as the threshold for subsampling non-yellowtail species.  Since hail weight 
can be considerably inaccurate, expanding sub-sample weights produces unreliable estimates of 
species-specific catch weights.  The panel understands that collecting data on species beyond 
yellowtail was not the primary goal of this project.  However, where additional information is 
collected, it is important that protocols be standardized and documented.  If workloads prevent 
this, the Review Panel believes it is preferable to focus on processing a subset of species well 
rather than attempting to collect data on all species.   Prior to each cruise, a prioritization of non-
yellowtail species would be helpful. 
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NMFS Observer logs were employed in the initial survey.   Beginning with the second survey, 
logs were reformatted to those used on the NEFSC standard trawl survey.  This change does not 
appear to have introduced inter-annual comparability issues and likely reduced the probability of 
errors by eliminating the conversion between the two formats.     
 
e. analysis  
Data analysis for the project to date has focused on descriptive statistics and presentation of 
general patterns of distribution and abundance.  Although analyses were not in-depth, they were 
consistently performed and presented.  All figures were standardized making it easy to compare 
distributions across surveys. The review panel feels that many more analyses of the data are 
necessary and appropriate as discussed below. 
 
 
4. Quantitative Analysis.  The review panel should evaluate quantitative analysis 
techniques, measures of statistical precision, and recommend design or analytical processes that 
will improve the utility of existing survey data. 
 
The panel noted that details of the computational methods used in the analyses were generally 
lacking in the report.  Documentation of the methods is essential both for determining whether 
proper techniques have been used and for consistency in approaches between successive surveys.    
 
A mixed survey design was used, but all stations were included in most of the analyses (e.g. 
length frequencies, biomass estimates, age composition) as if a single random design (all data 
pooled) had been used.  The use of fixed stations selected on the basis that they were areas of 
yellowtail abundance would be expected to introduce some bias in the results.    The review 
panel considered that, given the data, there are three possible ways of moving forward. The best 
approach would be to obtain unbiased estimates of biomass and length frequency distributions by 
using only the stratified random stations. These estimates could then be compared with those 
produced by the fixed stations.  Another approach would be to investigate the use of 
geostatistical methods (e.g. kriging, see Petitgas (2001) for an overview) to analyze these data.  
These methods take into account the spatial variability and can be applied to various sampling 
designs to produce unbiased estimates.  The panel notes that the appropriate use of these 
techniques requires significant expertise.   Finally, if the bias introduced by using the fixed 
stations could be estimated by stratum and year then the bias could be taken into account (fixed 
stations would need to be ‘corrected’) and all stations could be used in the analyses.  Estimation 
of bias usually requires large sample sizes and it is unclear whether the number of stations per 
stratum would be adequate to robustly estimate the bias introduced by fixed stations.  In addition, 
the bias would need to be examined on the basis of length. The review panel considered that this 
is likely not a viable alternative. 
 
The procedures and analyses related to catch standardization between sets should be reviewed 
and revised and documented where necessary.  Catches were standardized to a standard tow 
length.  The length of each tow was estimated by multiplying the time of the fishing set by the 
average speed.  In some cases, it appeared that the standardization was done on time instead of 
tow length.  The review panel was informed that data on distance towed based on GPS output 
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were available. At a minimum, the review panel recommends that standardization should be 
done on tow length based on distance towed calculated from start and end positions or better yet, 
course traveled. As noted earlier, trawl mensuration data are available for all stations so that 
catch standardization could be more accurately done on area swept by combining the trawl data 
with distance towed.  
 
In general, the summary statistics provided a good overview but the aggregation of the data 
likely resulted in much information being missed.  Aggregation of data from different surveys is 
unlikely to be very informative.  Given the very high sampling intensity and the large amount of 
data collected, detailed analyses are encouraged.  It is considered that these analyses could yield 
significant insights in the distribution patterns and biological characteristics of the species in the 
area.  For example, in examining distribution, analyses on finer size-classes or by age classes 
may be useful in uncovering potential ontogenetic changes in distribution, geographic variation 
in size and weight-at-age or sex segregation.  For the purposes of examining changes in 
distribution, all stations could be utilized and the use of contouring software (GIS), modeling 
(GLMs and GAMs) and geostatistical techniques may help uncover patterns. 
 
Given the large number of stations, assumptions about the comparability of the two vessels could 
be examined by creating a comparative fishing data set using stations fished by the two vessels in 
close proximity and at about the same time.  Comparisons of the results of paired fishing stations 
from the two vessels should be conducted on the aggregate yellowtail catch as well as on length 
frequency distributions.  If significant differences between the two vessels are uncovered, these 
could be used to generate conversion factors to adjust catches to a standard vessel. 
 
If further surveys are to be conducted, analyses of this data set would be extremely valuable in 
various aspects of sampling design such as determining the optimum sampling intensity required 
to minimize variance in abundance estimates and other parameters of interest.  Some of these 
analyses have already been conducted by the IBS Design Subcommittee but could be enhanced 
with the additional data. In addition, analyses of the data should be conducted to identify the 
optimum sampling routines for biological characteristics (e.g. age, maturity, etc).  It may be 
possible to reduce sampling of some characteristics without significant loss of precision thereby 
allowing more time to ensure that sub-sampling is conducted optimally or to collect other useful 
information on yellowtail or other species of interest.  
 
The review panel concluded that the dataset produced by this project presents a significant 
opportunity for in-depth analyses that should not be lost.  To the extent possible, the project team 
members, NEFSC scientists, and others should be encouraged to work with these data.     
 
 
5.  Integration.  The review panel should evaluate the potential for integrating the IBS 
surveys with NMFS or other inshore trawl surveys or fishery independent monitoring programs. 
This includes interoperability and comparability of NEFSC current (R/V Albatross IV) and 
future (R/V Bigelow) bottom trawl surveys and states’ near shore trawl survey programs. 
 
The most useful aspect of these surveys as a complement to the NEFSC surveys to date has been 
the contribution of the length at age information. Due to the high spatial and temporal resolution 
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of the sampling effort and the higher catchability of the gear designed for retaining yellowtail, 
the number of scale samples collected is roughly an order of magnitude greater than that 
collected during a typical NEFSC survey providing much better information for stock assessment 
scientists. The high resolution sampling should also provide an excellent time series of yellowtail 
abundance within the survey area if the survey is continued. However, the large differences 
between the NEFSC research vessel and the IBS vessels, gear and survey designs preclude direct 
integration with the NEFSC survey results. A paired trawling experiment to estimate fishing 
power differences between vessels would be required for full integration, although two 
independent unbiased estimates of SNE yellowtail abundance would not be an entirely 
undesirable result.    The SNE yellowtail survey also appears to have potential in providing an 
index of yellowtail flounder recruitment as strong year classes were detected on two occasions 
(Spring 2003 and Fall 2005).  
 
Another path to better integration with other surveys would be better data collection for species 
besides yellowtail flounder. While collection of high quality information on other species was 
not a primary goal of this survey, better abundance and length information for these species 
would greatly improve its utility to other stock assessments. This strategy could potentially fill 
one of the last remaining gaps in regional inshore groundfish surveys. But this strategy is far 
removed from the original intentions of the survey. There was some effort to collect data on 
other species, but it was inconsistent and affected by use of hail weights which proved to be 
inaccurate as mentioned earlier. To improve collection of data on other species would require 
reducing the total number of tows and perhaps reducing the volume of the catches. Eliminating 
fixed stations and use of a completely stratified random design would allow some reduction in 
the number of tows while still allowing adequate spatial coverage and estimation of population 
parameters. To reduce the volume of the tows, some consideration should be given to reducing 
the tow duration. Given the early stages of the time series, if there was support to fill this 
region’s inshore survey gap, the project team might consider a net design more typical of the 
other inshore surveys (e.g. MA, NEAMAP, ME-NH,) that could capture roundfish without 
significantly diminishing catchability for yellowtail.    
 
 
6. Future of IBS and Other Initiatives.  The review panel should be prepared to make 
recommendations concerning the continuation of IBS program and development of future fishery 
independent programs under NCRPP. 
 
The SNE yellowtail survey team successfully reinforced the idea that industry based surveys can 
be effective, efficient and valuable.  In addition to achieving the primary objectives of collecting 
information on yellowtail flounder, the review panel believes other unstated benefits that accrue 
from industry based surveys should be considered. The first is a common understanding of 
purpose, intent, and methods that comes from state and federal biologists working side by side 
with fishers to accomplish a common goal. The day to day interaction in the planning and 
execution of a survey engenders understanding and mutual respect between the parties that 
carries benefits well beyond the completion of the survey for both parties. Second, the manner in 
which this survey was executed has the potential to strengthen ties between state and federal 
agencies whose missions are coincident. This has obvious benefits for future interactions and 
collaboration, especially once the data are applied to management decisions.  Third, fishers know 
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their equipment, vessels, and waters far better than scientists.  And fourth, most industry 
members want to constructively engage in working toward solving problems with their industry.   
 
Despite these benefits, there are also potential pitfalls of IBS surveys. Perhaps most importantly 
is the need to very carefully choose the projects. Although the committee believes that surveys of 
this type can be extremely efficient in terms of data collected per dollar spent compared to larger, 
government run surveys, the expense can still be quite large. Industry based projects must be 
chosen to provide the maximum amount of scientifically sound information at the lowest cost.  
Including the large number of fixed tows in the SNE yellowtail survey project design was one 
example of how industry collaboration may have increased costs with little gain in information.  
In this case, the added expense was probably worthwhile to build industry confidence.  Such 
accommodations are to be expected, especially early in projects until more trust and 
understanding of sample theory is developed.  However, once the data are analyzed, presented, 
and understood, efficiency can be improved by revising the survey design while remaining 
acceptable and credible to industry.   
 
The Northeast Cooperative Research Partners Project was designed to engage commercial 
fishermen and address research questions of mutual concern between fishermen, scientists, and 
managers.  As noted earlier, fishermen have expressed concern, if not frustration, over the delay 
in answers and the incorporation of the collected data into the management process.  For 
example, during this technical review, one fisherman expressed an initial expectation that results 
of this survey would be used for the recent yellowtail flounder quota.  He wondered whether the 
benefit of the IBS survey had been delayed to a point when it is no longer relevant.  In this 
regard, long term monitoring, where patterns emerge over a long period of time, may not be able 
to realistically meet industry expectations.   
 
Another important consideration is the need to be clear at the outset what the final product of a 
survey will be and what effect this survey is likely to have (or not have) on the management 
process. It would seem to be quite easy for the industry to expect immediate changes in the stock 
assessment and increased access to their fishery if the estimated biomass is found to be 
increasing, although this may not be the case. 
 
Long-term monitoring, and fishery independent surveys in particular, requires a very different 
commitment than does short term research.  For all the benefits of industry based surveys, two 
issues, longevity and bias, stand out those needing to be addressed in order for any industry 
based survey to succeed.   A time series is most valuable when it consistently adheres to standard 
methods.  To be economically viable, however, commercial vessels are continually upgrading to 
new and improved technologies (e.g. engines, winches, even hull modifications) that result in 
improved catch efficiency.  Commercial vessels are routinely sold and therefore have the 
potential to be lost to the survey.   Although the economics of research today are competitive 
with commercial fishing, it is uncertain how costs of commercial vessel contracts will be 
affected as stocks rebuild or even whether the interest to participate will remain.   A dedicated 
survey vessel reduces many of these variables although at a monetary expense.    
 
Fishery independent surveys are predicated on their ability to control bias, in particular a bias 
toward catching fish.  Bias can be managed as captains understand the difference between 
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sampling and fishing, however, scientists must pay particular attention and be diligent 
throughout all phases of each survey to ensure the integrity of fishery independent data.   
 
As a pilot or proof of concept project, the SNE yellowtail survey successfully demonstrated the 
value of industry collaboration while answering specific questions about yellowtail distribution 
and abundance as well as validity of the NLS Closed area.  In this regard, the SNE yellowtail 
survey was an appropriate and successful discrete project of NCRPP.   However, it is probably 
inappropriate and certainly undesirable and counter to the goals of building a continuous time 
series to rely on funding the SNE yellowtail survey as a long term monitoring project through a 
competitive granting process on a year by year basis.   
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Appendix I:   Terms of Reference for Technical Peer Review of the NCRPP Industry Based 
Survey (IBS) Program 


 
1. Design and Execution.  The review panel should evaluate the statistical and scientific 
validity of the survey design relative to the program goals and objectives, highlighting strengths, 
weaknesses, and potential biases.  
In particular: 


a. evaluate the temporal and spatial design elements relative to survey objectives, 
b. evaluate random versus industry selected sample stations, 
c. evaluate the potential success of estimating total biomass using the swept area 
method employed, 
d. evaluate sampling protocols, sub-sampling procedures and onboard processing of 
biological materials and total catch, and 
e. evaluate data post-processing procedures and archival policy. 


 
2. Data Utility.  The review panel should evaluate the surveys’ utility in assessing: 


a. the efficacy of fishery closure areas, 
b. stock abundance, 
c. migratory or movement patterns, 
d. reproductive demographics, 
e. and other biological characteristics such as age and growth parameters. 


 
3. Consistency.  The review panel should evaluate the consistency and comparability 
among temporal and spatial sampling frames in relation to field procedures, gear selection and 
maintenance, vessel comparability, data acquisition, and analysis. 
 
4. Quantitative Analysis.  The review panel should evaluate quantitative analysis 
techniques, measures of statistical precision, and recommend design or analytical processes that 
will improve the utility of existing survey data. 
 
5.  Integration.  The review panel should evaluate the potential for integrating the IBS 
surveys with NMFS or other inshore trawl surveys or fishery independent monitoring programs. 
This includes interoperability and comparability of NEFSC current (R/V Albatross IV) and 
future (R/V Bigelow) bottom trawl surveys and states’ near shore trawl survey programs. 
 
6. Future of IBS and Other Initiatives.  The review panel should be prepared to make 
recommendations concerning the continuation of IBS program and development of future fishery 
independent programs under NCRPP. 
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Appendix II:  List of participants at the Southern New England Yellowtail Industry Based 
Survey Peer Review Meeting, Narragansett, February 26 and 27, 2007 


 
Review Panel 
Ghislain Chouinard,   DFO, Gulf Fisheries Centre, Moncton, N.B. Canada  
Michael Martin, NOAA Fisheries, AFSC, Seattle, WA  
John Sowles,   Maine Department of Marine Resources, Boothbay Harbour, Maine 


 
 
Monday, February 26, 2007 
 
Name    Agency   email 
Ghislain Chouinard  DFO/GFC,Canada  chouinardg@dfo-mpo.gc.ca 
Wendy Gabriel  NOAA/NEFSC  wendy.gabriel@noaa.gov 
Mark Gibson   Rhode Island DEM  mark.gibson@dem.ri.gov 
John Hoey   NOAA/NEFSC  john.hoey@noaa.gov 
Robert Johnston  NOAA/NEFSC  robert.johnston@noaa.gov 
Laura Lee   ASMFC   llee@asmfc.org 
Michael Martin  NOAA/AFSC   michael.martin@noaa.gov 
Earl Meredith   NOAA/NEFSC  earl.meredith@noaa.gov 
Sarah Pierce   NOAA    sarah.pierce@noaa.gov   
John Sowles   Maine DMR   john.sowles@maine.gov   
Fred Serchuk   NMFS/NEFSC  fred.serchuk@noaa.gov 
April Valliere   Rhode Island DEM  april.valliere@dem.ri.gov 
 
  
Tuesday, February 27, 2007 
 
Name    Agency   email 
Ghislain Chouinard  DFO/GFC,Canada  chouinardg@dfo-mpo.gc.ca 
John Hoey   NMFS/NEFSC  john.hoey@noaa.gov  
Bill Hoffman   Massachussetts  DMF  bill.hoffman@state.ma.us 
Robert Johnston  NMFS/NEFSC  robert.johnston@noaa.gov 
Michael Martin  NOAA/AFSC   michael.martin@noaa.gov 
Fred Mattera   NESTCo.   fm@nestco.necoxmail.com 
Earl Meredith   NOAA/NEFSC  earl.meredith@noaa.gov 
John Sowles   Maine DMR   john.sowles@maine.gov  
April Valliere   Rhode Island DEM  april.valliere@dem.ri.gov 
  
 


 
 
 
 








Reviews of the mid-Atlantic supplemental finfish survey  
and the cooperative monkfish survey  


March 24th 2006 
Chris Bonzek, James Ianelli, Robert Mohn,  


and Chris Moore (Chair) 


Introduction 
The following report was compiled after 1.5 days of presentations and discussions about two different 
studies which employ commercial trawl vessels for conducting scientific surveys.  The first survey 
concentrated on doing a number of trawl samples across depth contours (transects) at up to four locations 
(but consistently two) at different times of year to supplement NMFS survey efforts.  This survey used a 
fixed station design with additional mid-transect stations included according to pre-specified criteria.  For 
the purpose of this report, this survey is referred to as the Supplemental Finfish Survey (SFS).  The 
second survey reviewed was designed with specific goals to better cover the depth and range of monkfish 
and is referred to here as the monkfish survey.  This survey was conducted in 2001 and 2004 and 
extended the NMFS strata.  Station locations were selected on a random basis and subsequently fixed.   


An external Panel was invited to review these surveys following terms of reference given as attachment 1.  
The organization of this report follows the terms of reference for each survey separately in subsequent 
sections.  The Terms of Reference items 5-7 were related since they dealt with the scientific issues and 
assessment applications.  Hence, for our discussions below they are combined.   


Supplemental Finfish Survey  


1. Design and objectives 
The stated goals of the SFS were to use commercial gear for scientific surveys and aid in the 
interpretation of availability due to seasonal and depth distribution patterns.  Further considerations on 
survey design are presented below.  In general, the survey design and approach provides supplemental 
information compared to the NMFS stratified random sampling approach.  The SFS results in samples 
collected at finer resolutions along depth contours and over seasons compared to the NEFSC surveys.   


The “domain of inference” for this survey is very limited.  For stocks of fish and invertebrates that are 
relatively sessile, this survey may reflect only local abundance patterns rather than population-level trends.  
For more mobile stocks this survey is likely to be highly variable.  Also, the utility of this survey as an 
index is likely to be poor for species that may be at the edges of their distributions.   


2. Biological sampling 
In general it seems good as presented.  The cruise reports presented extensive figures on the samples 
collected, and should be a useful reference for users.  However, it was unclear how the allocation of 
biological sampling was balanced against doing more stations.  Better communication with prospective 
users would help to determine a reasonable balance.  A comparative study with NMFS survey data (from 
different times of the year and/or areas) could demonstrate added utility of this survey.   


3. Data processing 
Also seems sufficiently good as presented.  The Panel was concerned that institutional memory of issues 
with data are currently lacking.  A meta-data approach (to catalogue and provide added descriptions of the 
survey) was suggested as a way to avoid misuse of data.  As funds become available, electronic systems 
for data collection (e.g., as in the NMFS survey) may help reduce time spent on these aspects (and may be 
able to allocate more effort in biological data collection).   
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4. Survey comparability and continuity 
Important survey protocol changes affected the ability to compare the first year with subsequent years.  
Thereafter, the protocols seemed stable and the surveys should be comparable.  The Panel felt that 
emphasis on tow distance was overstated, because these are measured and can be corrected.  It may be 
more important to standardize tow speed since some species’ catchability may be affected.  The change in 
vessels from November 2004 was well documented and since the same gear and methods were adopted 
the potential for discontinuity was thought to be minor.   


The Panel appreciated the efforts at diagnostics for gear performance, in particular, the PCA to detect 
potential outliers.  This confirmed issues related to net mensuration equipment malfunctions in some 
transects.  This will also help establish a record of data quality issues for future users. 


5.-7.  Scientific approach and utility for assessments 
The potential utility of this survey in assessments was not demonstrated.  A recent assessment on silver 
hake attempted to include results from this survey.  However, an external review panel (CIE) felt that the 
assumptions for this application required more study,  i.e., they note problems of calibration with NMFS 
surveys.  There was some indication that the study provided some important results on seasonal 
availability that could impact how Illex squid are currently assessed.  The Panel felt that direct inclusion 
of these survey results in a standard stock assessment context would require careful consideration and 
would be unlikely to have a large influence on results.  The main utility of this survey within assessments 
is more likely to provide descriptive or qualitative patterns on seasonal and along shelf distributions.  
Such patterns may help interpret other survey and fishery data.  In particular, species poorly sampled by 
NMFS survey gear may benefit from the SFS information (e.g., estimates of relative gear 
efficiency/catchability). 


The presenters and the Panel noted that more analysis of these survey data is needed to evaluate the 
biological relevance.  This would also help evaluate the survey utility survey in general. 


Precision estimates were lacking in both the cruise reports and in the presentations.   


The cruise reports shows two figures for each species by station and depth, one is for kg/km2 and the 
other is kg/swath.  The documentation on exactly how the second calculation was done is unclear.  
Presumably this scales the data to derive an overall abundance estimate along the transect.  


There was a lengthy discussion and presentation on using adaptive stations to learn more about key 
species after the fixed stations were completed.   The study used a strict rule based on catch-rate ranks to 
determine where to add stations between those already completed.   


The presenters argued that the analysis on the utility of doing “adaptive” stations was worth the extra 
effort since binomial tests suggest that certain species were biased.   


The presenters assert that inclusion of adaptive stations has the following benefits: 
• Minimization of bias in stock estimates.   
• Swath area estimates reveal tendency to underestimate stock abundance with reduced sampling 


intensity.   
While including adaptive stations result in higher biomass estimates along the swath of a transect for 
some species, it is unclear to us that this in fact minimizes bias or reveals a tendency to underestimate 
abundance.  Many fish species are known to have high levels of spatial correlation and this process would 
inherently bias adaptive stations (as they are selected) upwards.  The Panel feels that since these adaptive 
stations are not independent representations of abundance, doing statistical tests (binomial as presented) 
are inappropriate.   







 3


The Panel encourages analysis on the sampling variability and further study on the consequences of 
selecting additional stations using their criteria.   


8. Survey cost effectiveness 
The Panel had difficulty judging the cost effectiveness of this survey.  The presenters detailed some costs, 
but judging the benefits requires further analysis.  Given the information presented, the cost-per-station 
appears to be higher for this survey compared to NMFS and the cooperative monkfish survey.  The Panel 
felt that the general approach to fund cooperative research through “research set-asides” was innovative.  
Also, this survey provides information that is not available through other projects or programs.  However, 
the extent that it has or will be useful in assessments has not been demonstrated.  The Panel feels this data 
has been underutilized for either management or scientific purposes.  The Panel did not address the issue 
of future utility of this survey after the NEFSC surveys undergo significant gear and stratification changes 
in approximately 2008.  


Cooperative Monkfish Survey  


1. Design and objectives 
For the monkfish survey, the goals were clearly specified to improve the current survey efforts to better 
cover the range and habitat area of monkfish.  The Panel felt that the “domain of inference” was better 
than that covered by the standard NEFSC surveys, but that further study on the depth distribution is 
warranted.  Stations were selected based on a stratified random sampling design but used a mix of 
industry-selected locations and random within-strata locations.  The presenters evaluated the effect of 
potential bias due to non-random selections and concluded there appeared to be little or no bias. 


The Panel recommends that the survey timing be better oriented to suit the assessment process (SARC), 
i.e., it may be preferable to have the survey occur the year before the SARC so that the data can be used 
in a more timely fashion.   


The stated survey objectives were generally well met.  The objectives important for assessment purposes 
(absolute abundance and calibration with NMFS surveys) received adequate attention and detail.  


2. Biological sampling 
The biological sampling in the monkfish surveys follow NMFS protocols and was adequate.  The Panel 
was encouraged to learn that data on species other than monkfish were also routinely collected.   


3. Data processing 
The shift to electronic recording capabilities in the 2004 survey was an obvious benefit for processing 
data.  The monkfish survey data incorporation into the NMFS database was lagging, but analyses have 
been able to proceed.  The data processing appears to be improving and the Panel felt the system was 
adequate but will require continued attention. 


4. Survey comparability and continuity 
The presenters are to be commended on the efforts to provide direct comparisons with standard NMFS 
surveys.  The shift from two to one vessel between the 2001 and 2004 surveys provides some cause for 
concern, especially since target tow speed between the boats was different and the length of the survey 
period was substantially different (much longer in 2004).  The degree to which 2001 results can be 
compared to 2004 was considered.  In both years analyses of efficiency were conducted using depletion 
experiments.  The Panel commends this effort and feels that this helps resolve issues of continuity and 
comparison with other surveys.   
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The Panel recommends that results on these efficiency studies be used in considering future research 
survey nets on the new RV.  The experiment comparing rock-hopper gear with flat-net gear provided the 
needed conversion for monkfish efficiency.  The video work also provided insight on aspects of gear 
catchability.   


5.-7.  Scientific approach and utility for assessments 
There were adequate descriptions on the experimental design, methods, and data analysis.  In particular, 
the monkfish survey presentation included substantial information on estimation precision.  The 
documentation included careful consideration on the effects of survey design (i.e., the benefits of 
stratified-random sampling versus simple random sampling designs).  The stratified random sampling 
design demonstrated a substantial improvement over simple random sampling in terms of reduced 
variance.   


The authors presented a detailed analysis on efficiency (catchability) based on depletion experiments.  A 
total of 7 depletion experiments were conducted in the 2001 and 2004 surveys.  These provided a range of 
biomass estimates that can be used to complement values from assessments.   


The general design (broad-scale stratified random sampling) of this survey is very close to the current 
design of the NEFSC surveys and for that reason has a number of advantages.  This should ease its 
incorporation into the assessment process (providing biological advice for management).  This survey 
averaged about 10 monkfish per tow whereas in the NEFSC standard survey caught about 1 or fewer 
monkfish per tow.   


The different duration needed to execute the surveys may not affect the survey utility (since monkfish 
don’t appear to undertake extensive migrations).  However, the protracted length of a survey may be 
inefficient for staffing and other reasons. 


8. Survey cost effectiveness 
As with the other cooperative survey, the Panel had difficulty judging the cost effectiveness of this survey.  
The presenters detailed some costs, but judging the benefits requires further analysis. The Panel believes 
that these data are well suited to be directly included into assessment analyses and therefore hold utility 
for management.   The cost per station appears to be efficient compared to standard NEFSC surveys.  This 
survey enhances current survey efforts in important ways.  The additional depth strata included are clearly 
important since more of the habitat for monkfish is covered.  Future studies should continue to emphasize 
encompassing the range of this species distribution.  The Panel did not address the issue of future utility 
of this survey after the NEFSC surveys undergo significant gear and stratification changes in 
approximately 2008. 


Conclusions 
Both the Supplemental Finfish Survey and the Cooperative Monkfish Surveys used commercial gear 
which had much higher catch rates for most species of interest. Commercial gear also has the advantage 
of being familiar to Industry and a better chance of “buy-in”. The Supplemental Finfish Survey differed 
significantly from the NMFS surveys in design which means that it might provide information that they 
cannot. On the other hand, this divergence would tend to make it more difficult to include the results. The 
monkfish survey was designed similar to the NMFS, but has the advantage of a more efficient net and 
slightly deeper strata. Although the incorporation of the Cooperative Monkfish Survey results into an 
assessment should be easier, their use has been limited to date.  


Survey products seem to be available and reliable, the principal impediment to their endorsement is the 
demonstration of their utility, either in the provision of management advice or in the support of broader  
scientific studies. 
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Attachment 1 
TERMS OF REFERENCE 


 FOR REVIEWS OF THE 


COOPERATIVE MONKFISH SURVEY 


AND THE 


SUPPLEMENTAL FINFISH SURVEY TARGETING 


 MID-ATLANTIC MIGRATORY SPECIES  


 
 
1.  Review the survey design with respect to the project goals and objectives, highlighting any 


strengths, weaknesses, and potential biases.  Evaluate the domain of inference (or sampled 
population) for the survey.  Consider transect/station selection, survey area estimation, biomass 
estimation, and partitioning by size/age class and by species.  Recommend any changes to the 
current survey design and timing given the results of the review.  


 
2.  Review the biological sampling aspects of the surveys, including accuracy of subsampling 


procedures and length/age structure sampling designs.  Recommend modifications if necessary.  
 
3. Review the data recording, error checking, archiving, and editing methods.  Recommend changes, if 


necessary.  
 
4. Review the survey operations conducted in each year and comment on the utility, appropriateness, 


and consistency of the methods used.  Identify and evaluate any methods used to ensure 
comparability of survey observations across years and, if applicable, within years [especially if 
different nets/vessels have been used]. Provide recommendations on improvements to these 
methods.  


 
5. Are there adequate descriptions of the approaches to experimental design, methods, and data 


analysis?  Are these approaches appropriate?  Are there other approaches that the participants should 
have considered or used?  Are the results and conclusions well supported by the data and statistically 
valid?  Review specific data and analyses from the survey and indicate how these measurably 
improve stock assessments for various species. 


 
6. Evaluate measures of precision, and assess the gain in precision associated with the sampling design 


relative to simple random sampling and other designs. 
 
7. Provide recommendations on the utility of the data in current and future biomass assessments and 


management.  This includes the interoperability and comparability of the data with data from other 
fishery-independent surveys (e.g., NMFS bottom trawl surveys, etc). 


 
 8 Is the survey cost effective relative to the information obtained.  Could it be more cost-effective?     


If so, how?  If the survey is not cost effective or provides only marginal information/data to that 
obtained from other surveys [or available from other sources], should the survey be done at all?   
Are there other survey or non-survey related data inadequacies where funding would be more 
appropriately invested to improve stock assessments? 


 








Rhode Island Ventless Trap Survey Review Panel Report 
Submitted by:  Brad Stevens, John Boreman, Todd Kellison and Richard Seagraves 


 
 
Does the scup survey contribute scientific information to inform the status of the stock, such as 
providing age specific indices, spatial/temporal distribution and other unique data? If yes, 
discuss the contribution that this information can make to the assessment or management of 
scup. If no, provide recommendations regarding the future direction of the survey (e.g. should it 
be continued?). 
 
The Rhode Island Trap Survey does contribute scientific information regarding 
composition of older age classes in the scup stock, which could be used to inform the 
stock assessment, but in a limited quantitative sense.  The survey results confirm 
recent relative increases in the abundance of larger and older scup in the population 
consistent with fishery catch at size/age data, which is informative in a qualitative 
sense.   However, the panel could not conclude that the survey as currently 
conducted provides valid indices of abundance at age or valid estimates of total 
abundance due to the study’s fixed station design and narrow geographical scope.  
The survey results should more appropriately be viewed as signposts or indicators 
of abundance for older age classes of scup (i.e., as qualitative indicators of 
abundance). 
 
Is there additional quantitative analysis that the panel recommends prior to evaluation in the 
scup stock assessment? 
 
The panel considers the current quantitative analyses sufficient. 
 
Survey design and execution: Review changes in survey design and methods since 2004 and their 
influence on survey precision and utility of the survey as a relative measure of abundance. 
The panel should suggest improvements for future scup surveys. 
 
If the study objective is to derive a valid fishery independent index of scup 
abundance at age, then some element of randomization must be added to the survey 
design, as well as expansion of the geographical scope of the study.  Randomization 
could be accomplished by sampling at additional stations that are selected in a 
random, stratified, systematic, or adaptive manner.  Expansion of the geographical 
scope of the survey is necessary if parameters generated are intended to be 
representative of the entire unit stock. 
 
Data Utility: The panel should review the factors affecting catchability, specifically the timing of 
the survey (temporal aspect), the influence of soak time on catch rates, the influence of gear 
size/quantity and deployment, and the influence of weather. Additionally, the panel should 
consider the sampling frame (spatial aspect), which in turn defines the population to be 
estimated. The objective here is to inform future scup surveys relative to defining habitat of 
target population being surveyed and the ability of industry to help delineate the “hard bottom” 
and adjacent sampling units within a broader geographic sampling area. The panel should 
consider the utility of the survey for collecting information on age, size, maturation, and sex 







composition. 
 
The subjective nature of initial selection of sampling area locations and fishing 
locations within selected sampling areas is a cause for concern.  In addition, the fact 
that the survey is conducted in the areas of highest scup abundance relative to the 
overall distribution of the species raises concerns about the potential for 
hyperstability of the survey index; i.e., insensitivity to changes in stock abundance.  
Peripheral issues of concern that could be addressed include soak time, timing of the 
survey, trap spacing, and trap interference, but these are of secondary importance 
relative to the overall concern about the basic survey design described above.  
 
 
Quantitative Analysis: The review panel should evaluate quantitative analysis conducted by 
SMAST. Specifically consider: 
  a. Consistency with other fixed gear surveys; 
  b. Cohort effect, age effect and year effect on variance and significance in models 
  assessed; 
  c. Assess mortality estimates derived from survey‐based analysis; 
  d. Internal consistency across cohorts;  
 
The SMAST analysis of the survey was appropriate and informative.  The analysis 
demonstrated age and cohort effects, and consistency (or lack thereof) with other 
fishery independent indices for scup derived from state and NEFSC surveys.  In 
addition, the analysis demonstrated that inclusion of RI trap survey indices 
increased precision of estimates of fishing mortality and biomass and associated 
biological reference points estimated within the ASAP model used in the scup stock 
assessment.  However, the decision as to whether or not to include the RI trap 
survey index in the suite of tuning indices for the stock assessment requires 
additional analysis; the Southern Demersal Working Group should conduct that 
evaluation.  Additional analyses could also include direct computation of total 
mortality (Z) based on catch‐at‐age data from the RI trap survey.   
 
Future of Industry Based Surveys and Other RSA Initiatives: Is the current survey a sufficient basis 
for a larger scale fixed gear pilot finfish survey in the Northeast Region? 
 
The panel agreed that the survey provides useful information.  However, the 
question about continuation of the survey is difficult to answer.  For example, 
another major source of scientific uncertainty identified in the most recent stock 
assessment is the poor precision of discard estimates for scup.  The value of the 
survey should be assessed via a cost/benefit analysis that examines tradeoffs 
between the benefits provided by this survey and the cost of conducting this survey, 
versus the cost of alternative surveys, or of providing additional observer coverage 
to improve precision in the estimation of discards.  Each of these should be 
examined for their relative impacts on the reduction in overall scientific uncertainty 
in the assessment in order to evaluate the relative merits of continuing the RI Trap 
Survey versus alternative choices.  However, the panel concluded that significant 







changes in survey methodology and scope would likely be required to utilize the 
survey directly in future assessments.  Finally, the panel concluded that the results 
of the RI Trap Survey to date do not, in and of themselves, form a sufficient basis for 
the design of a larger scale fixed gear pilot finfish survey in the NE region.       
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To:  Members of Scup Peer Review Committee 
 
 
Thank  you  all  for  agreeing  to  serve  on  the  scup  ventless  trap  peer  review  committee.  This memo 
summarizes the process we intend to follow, meeting arrangements, and TOR for the committee.    The 
committee  consists  of  Rich  Seagraves,  John  Boreman,  Todd  Kellison  and  Brad  Stevens  (contact 
information on each attached).  The meeting is scheduled to be conducted on April 28 and 29th, with a 
start  time of 1‐2 PM on  the 28th, depending on  flight schedules.  Morning of  the 28th will be used  for 
travel.     The  afternoon  of  the  28th  will  be  dedicated  to  briefing  committee  members  on  project 
design and allow time for SMAST staff to present results and answer questions in regards their analysis.   
  
On the morning of the 29th, the committee will work through terms of reference and draft responses to 
each of  the questions.   The meeting will  conclude at approximately 3 PM  to allow  travel  time  in  the 
afternoon.   If additional discussion time is required, it will take place via conference call 
 
We have set a deadline for the SMAST analysis of April 7th.  It will therefore be possible to distribute the 
analysis during the second week of April and have Dr. Cadrin and his staff brief peer review committee 
members via conference call  shortly  thereafter, which would  save  time at  the meeting.   Dr. Cadrin  is 
receptive to this approach. 
 
In  regards  to  the  terms  of  reference  for  the  committee,  they  are  attached  to  this  email  and were 
finalized by the NMFS Northeast Cooperative Research Staff.      
 
Deadline for written peer review response to TOR:  May 10, 2011 
 
Meeting arrangements: 
 
Meeting Location:  
Radisson Hotel Providence Airport 
2081 Post Road, Warwick, RI 02886 
Tel: 1‐401‐739‐3000 
 
The hotel is a three minute drive from the airport.  We have reserved a guest room for each of you for 
the evening of April 28th which will be paid directly by the University of Rhode Island.     
 
The meeting will be conducted  in a small conference room  in the hotel and will  include a power point 
projector,  screen, and conference phone.   Given  the proximity of  the hotel  to  the airport you do not 







need to rent a car.    In addition there  is a very good restaurant within the hotel and a Legal Sea Foods 
Restaurant located next door.      
 
In regards travel arrangements, URI travel agents will book and pay for your flight but we will require 
information from each of you:  
 


 Departure airport 


 Preferred airline (frequent flyer account if applicable) 


 Preferred departure  time  (keeping  in mind  starting  time  is 1‐2 PM) – or no preference  if you 
want the travel agent to take care of it 


 Preferred return flight information 


 Other expense you will be  reimbursed  for  include: mileage  to airport, parking, and meals not 
included during meeting.  You will be paid the standard mileage rate and per diem.  However, I 
will need receipts for things like parking.   


 In order for each of you to be paid by URI, we will require each of you to sign and submit a W‐9 
form which  is also attached to this memo.     Please either scan and email back or fax to me at 
(401) 789‐8930. 
 


If you have comments or questions  in regards these arrangements or questions on the project, please 
feel free to contact me directly or contact David Borden at 401‐380‐6802 as he is helping coordinate this 
effort. 
 
Once again thank you for your participation in this program.   
 
Sincerely, 


  
 
 


Laura Skrobe 


 







Review of URI/Borden scup (Stenotomus chrysops) Hard Bottom Survey  
 


A  fixed  gear  survey  of  scup  (Stenotomus  chrysops) was  initiated  in  2004.    This  survey  samples  hard 
bottom areas where conventional otter trawl surveys are not possible. The objective of the survey is to 
provide  an  alternative  index  of  relative  abundance  of  scup  in  Southern New  England which may  be 
applicable  for use  in  stock assessment models.  It  is  important  to  review  this  survey  to determine  the 
adequacy of  the  survey  in providing  this  index of  scup abundance.     The purpose of  this  review  is  to 
assess  the  appropriateness  of  the  surveys  design  and  implementation  for  both  field  sampling  and 
analytical methods. 
 
The two primary issues that need specific input from the panel are: 
 


1. Does the scup survey contribute scientific information to inform the status of the stock, such as 
providing  age  specific  indices,  spatial/temporal  distribution  and  other  unique  data?  If  yes, 
discuss  the contribution  that  this  information can make  to  the assessment or management of 
scup.  If no, provide recommendations regarding the future direction of the survey (e.g. should it 
be continued?).  


2. Is  there additional quantitative analysis  that  the panel  recommends prior  to evaluation  in  the 
scup stock assessment?  


 
More general discussions may focus on other specific issues such as: 
 


1. Survey design and execution:   Review  changes  in  survey design and methods  since 2004 and 
their influence on survey precision and utility of the survey as a relative measure of abundance. 
The panel should suggest improvements for future scup surveys.  


2. Data Utility:  The panel should review the factors affecting catchability, specifically the timing of 
the survey  (temporal aspect),  the  influence of soak  time on catch  rates,  the  influence of gear 
size/quantity  and  deployment,  and  the  influence  of weather.   Additionally,  the  panel  should 
consider  the  sampling  frame  (spatial  aspect),  which  in  turn  defines  the  population  to  be 
estimated. The objective here  is  to  inform  future  scup  surveys  relative  to defining habitat of 
target population being surveyed and the ability of industry to help delineate the “hard bottom” 
and  adjacent  sampling  units  within  a  broader  geographic  sampling  area.  The  panel  should 
consider  the utility of  the  survey  for  collecting  information on age,  size, maturation, and  sex 
composition. 


3. Quantitative  Analysis:  The  review  panel  should  evaluate  quantitative  analysis  conducted  by 
SMAST. Specifically consider: 


a. Consistency with other fixed gear surveys; 


b. Cohort  effect,  age  effect  and  year  effect  on  variance  and  significance  in  models 
assessed;  


c. Assess mortality estimates derived from survey‐based analysis;  


d. Internal consistency across cohorts; and 


4. Future of  Industry Based Surveys and Other RSA  Initiatives:    Is  the current  survey a  sufficient 
basis for a larger scale fixed gear pilot finfish survey in the Northeast Region? 
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Analysis of Rhode Island 
ventless trap survey index for 
stock assessment of scup


Yuying Zhang and Steve X. Cadrin


Department of Fisheries Oceanography


School for Marine Science & Technology


University of Massachusetts, Dartmouth


Objective
Evaluate the efficacy of the RI ventless trap survey serving as a 
stock abundance indictor for the Northeast US scup stock.


Materials


Age/
Year


0 1 2 3 4 5 6 7 8+


2005 0.014 0.306 0.904 0.98 0.352 0.391 0.071 0.026 0.003


2006 0.031 0.472 1.337 0.803 0.263 0.214 0.189 0.125 0.046


2007 0.041 0.661 1.397 2.204 0.385 0.199 0.628 0.17 0.051


2008 0.005 0.794 1.664 2.875 0.824 0.352 0.202 0.039 0.068


2009 0.028 1.557 2.313 3.84 1.15 0.578 0.436 0.068 0.051


2010 0.046 0.254 0.51 4.311 3.897 1.985 0.481 0.408 0.141


RI trap survey: mean number of scup per trap per soak time.


Methods


The RI trap survey indices would be evaluated from five aspects:


1) internal consistency across years for tracking cohort; 


2) consistency with other surveys;


3) cohort effect, age effect and year effect; 


4) mortality derived from survey‐based analysis; and


5) performance of survey data as a tuning index in the scup 
stock assessment. 


yeqNx aayay



,,  )ln( ,, ayay xI 


1) parametric method (e.g., correlation) 


2) nonparametric method (e.g., Spearman rank correlation)  


3) exploratory analyse (e.g., graphical evaluation of pair plots)


Age/
Year


0 1 2 3 4 5 6 7 8+


2005 ‐4.269 ‐1.184 ‐0.101 ‐0.020 ‐1.044 ‐0.939 ‐2.645 ‐3.650 ‐5.809


2006 ‐3.474 ‐0.751 0.290 ‐0.219 ‐1.336 ‐1.542 ‐1.666 ‐2.079 ‐3.079


2007 ‐3.194 ‐0.414 0.334 0.790 ‐0.955 ‐1.614 ‐0.465 ‐1.772 ‐2.976


2008 ‐5.298 ‐0.231 0.509 1.056 ‐0.194 ‐1.044 ‐1.599 ‐3.244 ‐2.688


2009 ‐3.576 0.443 0.839 1.345 0.140 ‐0.548 ‐0.830 ‐2.688 ‐2.976


2010 ‐3.072 ‐1.370 ‐0.673 1.461 1.360 0.686 ‐0.733 ‐0.896 ‐1.960


Method I --
evaluate internal consistency across cohort


),( 1,1,, 1,1, 
 ayayII IIcorr
ayay





Result I -- 2009
evaluate internal consistency across cohort


1) parametric method (e.g., correlation) 


2) nonparametric method (e.g., Spearman rank correlation)  


Age/Age 1 2 3 4 5 6 7 8+


0 ‐0.586


1 0.872


2 0.994


3 0.934


4 0.940


5 ‐0.214


6 ‐0.762


7+ 0.765


Age/Age 1 2 3 4 5 6 7 8+


0 ‐0.141


1 1.000


2 0.983


3 0.680


4 0.983


5 ‐0.400


6 ‐0.832


7+ 0.894


Legend


[‐1,‐0.5)


[‐0.5,0.5]


(0.5,0.8]


(0.8,1]
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Result I --
evaluate internal consistency across cohort


3) exploratory analyses (e.g., graphical evaluation of pair plots)


Result I -- 2010
evaluate internal consistency across cohort


1) parametric method (e.g., correlation) 


2) nonparametric method (e.g., Spearman rank correlation)  


Age/Age 1 2 3 4 5 6 7 8+


0 ‐0.563


1 ‐0.541


2 0.931


3 0.924


4 0.945


5 0.116


6 ‐0.128


7+ 0.315


Age/Age 1 2 3 4 5 6 7 8+


0 ‐0.082


1 ‐0.164


2 0.986


3 0.822


4 0.991


5 0.000


6 ‐0.411


7+ 0.616


Legend


[‐1,‐0.5)


[‐0.5,0.5]


(0.5,0.8]


(0.8,1]


Method I (sup.)--


Survey/
Year


NEFSC
sp


NEFSC
fa


NEFSC
wi


MADFM
sp


MADFM
fa


CTDEP
sp


CTDEP
fa


NYDEC NJBMF 
VIMS
age 0


VIMS
Ches
MMAP


URIGSO
NEAMAP


sp
NEAMAP


fa


2005


2006


2007


2008


2009


Age/
Survey


0 1 2 3 4 5 6 7 7+ 8+  total


NEFSC √ √ √ √ √ √ √ √ √


MADFM √


CTDEP √ √ √ √ √ √ √ √ √


NJBMF  √


URIGSO √


Result I (Sup.)–


NEFSC spring survey (coefficient)


NEFSC spring survey (Spearman rank correlation) 


Age/Age 1 2 3 4 5 6 7 8+


0 NA


1 ‐0.264


2 ‐0.769


3 ‐0.226


4 ‐0.347


5 ‐0.951


6 ‐0.699


7+ ‐0.088


Age/Age 1 2 3 4 5 6 7 8+


0 NA


1 0


2 ‐0.832


3 ‐0.714


4 ‐0.849


5 ‐0.969


6 ‐0.981


7+ ‐0.062


Legend


[‐1,‐0.5)


[‐0.5,0.5]


(0.5,0.8]


(0.8,1]


Result I (Sup.)–


NEFSC fall survey (coefficient)


NEFSC fall survey (Spearman rank correlation) 


Age/Age 1 2 3 4 5 6 7 8+


0 NA


1 0.551


2 0.175


3 ‐0.126


4 ‐0.891


5 0.524


6 0.538


7+ ‐0.452


Age/Age 1 2 3 4 5 6 7 8+


0 NA


1 0.707


2 0.257


3 ‐0.141


4 ‐0.971


5 0.389


6 0.316


7+ 0.098


Legend


[‐1,‐0.5)


[‐0.5,0.5]


(0.5,0.8]


(0.8,1]


Result I (Sup.)–


CTDEP spring survey (coefficient)


CTDEP spring survey (Spearman rank correlation) 


Age/Age 1 2 3 4 5 6 7 8+


0 NA


1 ‐0.139


2 0.591


3 0.766


4 0.361


5 0.446


6 0.690


7+ ‐0.816


Age/Age 1 2 3 4 5 6 7 8+


0 NA


1 ‐0.400


2 0.832


3 0.680


4 0.141


5 0.200


6 0.855


7+ ‐0.800


Legend


[‐1,‐0.5)


[‐0.5,0.5]


(0.5,0.8]


(0.8,1]
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Result I (Sup.)–


CTDEP fall survey (coefficient)


CTDEP fall survey (Spearman rank correlation) 


Age/Age 1 2 3 4 5 6 7 8+


0 NA


1 ‐0.913


2 ‐0.123


3 0.613


4 0.865


5 0.362


6 ‐0.481


7+ 0.733


Age/Age 1 2 3 4 5 6 7 8+


0 NA


1 ‐0.529


2 0.424


3 0.943


4 0.529


5 0.141


6 ‐0.424


7+ 0.983


Legend


[‐1,‐0.5)


[‐0.5,0.5]


(0.5,0.8]


(0.8,1]


Method II --
evaluate consistency with other surveys


1) parametric methods (e.g., correlation) 


2) nonparametric methods (e.g., Spearman rank correlation)  


),(
212,,1,, ,,,,, saysayII IIcorr


saysay



Age/
Survey


0 1 2 3 4 5 6 7 7+ 8+  total


URI √ √ √ √ √ √ √ √ √ √
NEFSC √ √ √ √ √ √ √ √ √
MADFM √
CTDEP √ √ √ √ √ √ √ √ √
NJBMF  √
URIGSO √
esti. N √ √ √ √ √ √ √ √ √


Result II --
evaluate consistency with other surveys


1) RI trap survey vs NEFSC survey


2) RI trap survey vs CTDEP survey


Age/ Method 1 2 3 4 5 6 7 8+


value 0.459 0.361 0.311 0.017 ‐0.349 ‐0.290 0.727 0.907


spearman rank 0.100 0.400 0.100 ‐0.051 0.000 ‐0.426 0.674 0.930


Age/ Method  1 2 3 4 5 6 7 8+


value ‐0.380 0.470 0.931 0.952 0.862 ‐0.822 ‐0.026 0.712


spearman rank ‐0.400 0.3 0.900 0.900 0.900 ‐0.800 0.1 0.205


Legend


[‐1,‐0.5)


[‐0.5,0.5]


(0.5,0.8]


(0.8,1]


Result II --
evaluate consistency with other surveys


3) RI trap survey vs estimated N


4) total RI trap survey abundance vs other survey abundances


Survey/ Method NEFSC MADFM CTDEP URIGSO NJBMF  esti. N


value 0.455 ‐0.679 0.002 0.886 ‐0.203 0.912


spearman rank 0.000 ‐0.800 ‐0.200 1 ‐0.100 1


Age/ Method 0 1 2 3 4 5 6 7+


value ‐0.517 0.706 0.745 0.977 0.780 0.499 ‐0.468 0.800


spearman rank ‐0.500 0.700 0.700 0.900 0.900 0.800 ‐0.600 0.100


Legend


[‐1,‐0.5)


[‐0.5,0.5]


(0.5,0.8]


(0.8,1]


Method III --
estimate cohort, age and year effects


Generalized Linear Model (GLM)


  cayI cayay 0, ~


c


Age/Year 0 1 2 3 4 5 6 7 8+


2005 0 1 2 3 4 5 6 7 8+


2006 0 1 2 3 4 5 6 7 8+


2007 0 1 2 3 4 5 6 7 8+


2008 0 1 2 3 4 5 6 7 8+


2009 0 1 2 3 4 5 6 7 8+


Age/Year 0 1 2 3 4 5 6 7 8+


2005 2005 2004 2003 2002 2001 2000 1999 1998 1997‐


2006 2006 2005 2004 2003 2002 2001 2000 1999 1998


2007 2007 2006 2005 2004 2003 2002 2001 2000 1999


2008 2008 2007 2006 2005 2004 2003 2002 2001 2000


2009 2009 2008 2007 2006 2005 2004 2003 2002 2001


a


Age/Year 0 1 2 3 4 5 6 7 8+


2005 2005 2005 2005 2005 2005 2005 2005 2005 2005


2006 2006 2006 2006 2006 2006 2006 2006 2006 2006


2007 2007 2007 2007 2007 2007 2007 2007 2007 2007


2008 2008 2008 2008 2008 2008 2008 2008 2008 2008


2009 2009 2009 2009 2009 2009 2009 2009 2009 2009


y


Result III --
estimate cohort, age and year effects


  cayI cayay 0, ~


Model AIC


77.56


120


117.3


123.3


64.51


45.54


  aI aay 0, ~


  cI cay 0, ~


  yI yay 0, ~


  cyI cyay 0, ~


  ayI ayay 0, ~


  caI caay 0, ~
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Result III --
estimate cohort, age and year effects


  aI aay 0, ~   cI cay 0, ~   yI yay 0, ~


Estimate Std. Error Pr(>|t|)


β0 ‐1.606 0.493 0.003 **


a1 0.909 0.230 0.001 ***


a2 2.041 0.245 0.000 ***


a3 3.005 0.262 0.000 ***


a4 1.766 0.282 0.000 ***


a5 1.749 0.303 0.000 ***


a6 1.864 0.321 0.000 ***


a7 1.663 0.339 0.000 ***


a8+ 1.609 0.360 0.000 ***


Estimate Std. Error Pr(>|t|)


β0 0.003 0.797 0.997


c1998 0.033 0.977 0.973


c1999 0.079 0.921 0.932


c2000 0.202 0.892 0.823


c2001 0.254 0.874 0.773


c2002 0.339 0.874 0.700


c2003 0.573 0.874 0.517


c2004 1.047 0.874 0.240


c2005 1.179 0.874 0.187


c2006 1.546 0.892 0.093 .


c2007 1.046 0.921 0.264


c2008 0.778 0.977 0.432


c2009 0.025 1.128 0.983


Estimate Std. Error Pr(>|t|)


β0 0.339 0.276 0.227


y2006 0.048 0.390 0.902


y2007 0.299 0.390 0.448


y2008 0.420 0.390 0.288


y2009 0.775 0.390 0.054 .


Significant codes: “***”: 0~0.001, “**”: 0.001~0.01, “*”: 0.01~0.05, “.”: 0.05~0.1, “”: 0.1~1.


Results III --
estimate cohort, age and year effects


  caI caay 0, ~   ycI ycay 0, ~


  yaI yaay 0, ~
Estimate Std. Error Pr(>|t|)


B0 ‐1.606 0.493 0.003 **


c1998 0.006 0.429 0.989


c1999 ‐0.024 0.414 0.955


c2000 0.089 0.408 0.829


c2001 0.133 0.406 0.747


c2002 ‐0.061 0.429 0.888


c2003 0.097 0.441 0.827


c2004 0.762 0.453 0.105


c2005 1.244 0.465 0.013 *


c2006 1.667 0.480 0.002 **


c2007 1.672 0.499 0.003 **


c2008 1.933 0.529 0.001 **


c2009 1.634 0.597 0.011 *


a1 0.909 0.230 0.001 ***


a2 2.041 0.245 0.000 ***


a3 3.005 0.262 0.000 ***


a4 1.766 0.282 0.000 ***


a5 1.749 0.303 0.000 ***


a6 1.864 0.321 0.000 ***


a7 1.663 0.339 0.000 ***


a8+ 1.609 0.360 0.000 ***


Estimate Std. Error Pr(>|t|)


B0 0.003 0.809 0.997


c1998 0.085 1.010 0.934


c1999 0.090 0.963 0.926


c2000 0.171 0.939 0.857


c2001 0.110 0.926 0.906


c2002 0.196 0.926 0.834


c2003 0.430 0.926 0.646


c2004 0.903 0.926 0.338


c2005 1.035 0.926 0.273


c2006 1.367 0.965 0.168


c2007 0.773 0.999 0.446


c2008 0.403 1.061 0.707


c2009 ‐0.569 1.225 0.646


y2006 ‐0.104 0.396 0.795


y2007 0.071 0.408 0.864


y2008 0.157 0.420 0.712


y2009 0.594 0.438 0.186


Estimate Std. Error Pr(>|t|)


B0 ‐0.284 0.231 0.228


a1 0.734 0.272 0.011 *


a2 1.499 0.272 0.000 ***


a3 2.117 0.272 0.000 ***


a4 0.571 0.272 0.044 *


a5 0.323 0.272 0.244


a6 0.281 0.272 0.309


a7 0.062 0.272 0.822


a8+ 0.020 0.272 0.942


y2006 0.048 0.203 0.814


y2007 0.299 0.203 0.151


y2008 0.420 0.203 0.047 *


y2009 0.775 0.203 0.001 ***


Method IV --
derive mortality from survey‐based analysis 


SURvey‐Based Analysis (SURBA)
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Method V --
evaluate the performance of RI trap survey 


data as a tuning index in the scup stock 
assessment. 
Age structured assessment program (ASAP) 


Results V -– residual analysis
evaluate the performance of RI trap survey 


data as a tuning index in the scup stock 
assessment. 
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Year
mRMSE


without URI  With URI 


1984‐2009 0.157 0.125


2005‐2009 0.321 0.252


Commercial landing


0


2000


4000


6000


8000


1984 1989 1994 1999 2004 2009


observed


without URI


with URI
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0


2000


4000


6000


8000


1984 1989 1994 1999 2004 2009


observed


without URI


with URI


Recreational landing


Results V -- residual analysis 
evaluate the performance of RI trap survey 


data as a tuning index in the scup stock 
assessment. 


0


2000


4000


6000


8000


1984 1989 1994 1999 2004 2009


0


200


400


1984 1989 1994 1999 2004 2009


Commercial discard


Recreational discard
mRMSE 


2005‐2009
Commercial 
discard


Recreational 
landing


Recreational 
discard


without URI 0.051 0.006 0.008


with URI 0.063 0.006 0.008


Results V – standard deviation
evaluate the performance of RI trap survey 


data as a tuning index in the scup stock 
assessment. 


with URI
without URI


with URI
without URI


Results V -- standard deviation 
evaluate the performance of RI trap survey 


data as a tuning index in the scup stock 
assessment. 


Year Parameters mean without URI Stdev without URI mean with URI Stdev with URI Stdev changes


2008 Total F 5.38E‐02 1.86E‐02 5.11E‐02 1.62E‐02 ‐12.8%


2009 Total F 4.31E‐02 2.07E‐02 4.03E‐02 1.76E‐02 ‐14.7%


2007 SSB 1.32E+05 7.33E+03 1.30E+05 7.24E+03 ‐1.2%


2008 SSB 1.57E+05 8.59E+03 1.55E+05 8.45E+03 ‐1.6%


2009 SSB 1.55E+05 8.93E+03 1.54E+05 8.60E+03 ‐3.6%


2001 recruits 1.49E+05 1.09E+04 1.48E+05 1.08E+04 ‐1.2%


2002 recruits 8.84E+04 6.84E+03 8.79E+04 6.64E+03 ‐2.9%


2003 recruits 8.83E+04 7.43E+03 8.60E+04 6.94E+03 ‐6.6%


2004 recruits 1.38E+05 1.07E+04 1.30E+05 9.75E+03 ‐9.0%


2005 recruits 1.44E+05 1.16E+04 1.44E+05 1.09E+04 ‐6.0%


2006 recruits 1.63E+05 1.28E+04 1.64E+05 1.22E+04 ‐4.2%


2007 recruits 1.41E+05 1.22E+04 1.46E+05 1.19E+04 ‐2.2%


2008 recruits 1.64E+05 1.75E+04 1.68E+05 1.69E+04 ‐3.4%


2009 recruits 1.40E+05 2.78E+04 1.70E+05 2.99E+04 7.6%


Results V -- standard deviation 
evaluate the performance of RI trap survey 


data as a tuning index in the scup stock 
assessment. 


Parameters mean without URI Stdev without URI mean with URI Stdev with URI Stdev changes


MSY 10914 1187.3 10856 1125.1 ‐5.2%


SSBmsy 43039 11492 43125 10805 ‐6.0%


Fmsy 0.2241 0.073322 0.22229 0.067955 ‐7.3%


SSB/SSBmsy 3.5908 0.90094 3.5607 0.84666 ‐6.0%


F/Fmsy 0.1925 0.051538 0.18136 0.046636 ‐9.5%


Conclusion and Discussion


Linear relationships do exist between RI trap survey index in age n and those 
in age n+1 (when the scups were between age 2 to 4).


The RI trap survey has high correlation coefficients with the CTDEP survey 
and the estimated stock abundance.


There is a significant age effect for the RI trap survey data. Year effect is not 
significant. The cohort effect is also not significant without considering the 
other effects. 


Including the RI trap survey data into stock assessment model can reduce the 
residuals between observed and predicted commercial landings; and it can 
also increase the precision of population estimates.


Some methods were not practicable because of the limited data, which 
required recurring analysis for RI trap survey index before scup stock 
assessment when more annual survey data are updated.
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Result I (ext.) -- 05-10 vs 06-10
evaluate internal consistency across cohort


1) parametric method
Age/Age 1 2 3 4 5 6 7 8+


0 ‐0.563


1 ‐0.541


2 0.931


3 0.924


4 0.945


5 0.116


6 ‐0.128


7+ 0.315


Age/Age 1 2 3 4 5 6 7 8+


0 ‐0.643


1 ‐0.726


2 0.882


3 0.901


4 0.943


5 0.361


6 ‐0.165


7+ ‐0.223


Legend


[‐1,‐0.5)


[‐0.5,0.5]


(0.5,0.8]


(0.8,1]


Result I (ext.) -- 05-10 vs 06-10
evaluate internal consistency across cohort


2) nonparametric method 
Age/Age 1 2 3 4 5 6 7 8+


0 ‐0.082


1 ‐0.164


2 0.986


3 0.822


4 0.991


5 0.000


6 ‐0.411


7+ 0.616


Age/Age 1 2 3 4 5 6 7 8+


0 ‐0.076


1 ‐0.378


2 1.000


3 1.000


4 0.983


5 0.400


6 ‐0.535


7+ 0.211


Legend


[‐1,‐0.5)


[‐0.5,0.5]


(0.5,0.8]


(0.8,1]


Result II (ext.) -- 05-10 vs 06-10 
evaluate consistency with other surveys


1) RI trap survey vs NEFSC survey


Age/ Method 1 2 3 4 5 6 7 8+


value 0.459 0.361 0.311 0.017 ‐0.349 ‐0.290 0.727 0.907


spearman rank 0.100 0.400 0.100 ‐0.051 0.000 ‐0.426 0.674 0.930


Age/ Method  1 2 3 4 5 6 7 8+


value ‐0.285 ‐0.372 0.136 ‐0.386 ‐0.264 ‐0.780 0.354 0.946


spearman rank ‐0.800 ‐0.200 0.000 ‐0.316 0.400 ‐0.800 0.316 0.833


Legend


[‐1,‐0.5)


[‐0.5,0.5]


(0.5,0.8]


(0.8,1]


Result II (ext.) -- 05-10 vs 06-10 
evaluate consistency with other surveys


2) RI trap survey vs CTDEP survey


Age/ Method  1 2 3 4 5 6 7 8+


value ‐0.380 0.470 0.931 0.952 0.862 ‐0.822 ‐0.026 0.712


spearman rank ‐0.400 0.3 0.900 0.900 0.900 ‐0.800 0.1 0.205


Legend


[‐1,‐0.5)


[‐0.5,0.5]


(0.5,0.8]


(0.8,1]


Age/ Method  1 2 3 4 5 6 7 8+


value ‐0.026 ‐0.532 0.997 0.987 0.863 ‐0.738 0.416 ‐0.397


spearman rank 0.200 ‐0.400 1.000 1.000 1.000 ‐0.800 0.600 ‐0.632


Result II (ext.) -- 05-10 vs 06-10 
evaluate consistency with other surveys


3) RI trap survey vs estimated N


Age/ Method 0 1 2 3 4 5 6 7+


value ‐0.517 0.706 0.745 0.977 0.780 0.499 ‐0.468 0.800


spearman rank ‐0.500 0.700 0.700 0.900 0.900 0.800 ‐0.600 0.100


Legend


[‐1,‐0.5)


[‐0.5,0.5]


(0.5,0.8]


(0.8,1]


Age/ Method 0 1 2 3 4 5 6 7+


value ‐0.619 0.531 ‐0.019 0.991 0.976 0.447 0.012 ‐0.565


spearman rank ‐0.400 0.400 0.400 1.000 1.000 0.800 ‐0.200 ‐0.800


Result II (ext.) -- 05-10 vs 06-10 
evaluate consistency with other surveys


4) total RI trap survey abundance vs other survey abundances


Survey/ Method NEFSC MADFM CTDEP URIGSO NJBMF  esti. N


value ‐0.943 ‐0.329 0.312 0.977 ‐0.707 0.933


spearman rank ‐1.000 ‐0.6 0.2 1 ‐0.6 1


Legend


[‐1,‐0.5)


[‐0.5,0.5]


(0.5,0.8]


(0.8,1]


Survey/ Method NEFSC MADFM CTDEP URIGSO NJBMF  esti. N


value 0.455 ‐0.679 0.002 0.886 ‐0.203 0.912


spearman rank 0.000 ‐0.800 ‐0.200 1 ‐0.100 1
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Scup ventless survey 
data analysis


1. Plot catch frequencies by area and haul


2. Compare catch frequencies within each area using KS tests


3. Compare catch between the areas (E-W-S) using KS tests


4. Compute mean catch per pot over soaktime Il.
1. Il = ∑c/n*s


5. Compare the Il by area


6. Test soak time changes (24 hours vs 1 hour)


7. Compare catch frequency of the ventless trap survey VS 
NMFS and RI trawl surveys.


8. Filter Il through an Age Length Key developed from samples 
from the NMFS trawl survey and the RI commercial trap 
landings. 


9. Compute annual total fishing mortality using the catch curve 
analysis.
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Catch frequency comparison between stations and areas using KS test
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TABLE 3 : CATCH OF SCUP PER POT PER HAUL IN STATION W2
WEST STATION 2
HAUL 1
DATE Fish per Haul Mean (N/Trap) ST_Error


90 6.00 1.02
150 10.00 1.12
139 9.27 1.07
79 4.93 1.39
118 7.87 1.27


HAUL 2
DATE Fish per Haul Mean (N/Trap) ST_Error


171 11.40 0.86
145 9.67 1.95
69 4.60 1.02
85 5.67 1.44
191 12.73 1.79


6/13/2008
7/12/2008
8/15/2008
9/11/2008


9/11/2008
10/7/2008


10/7/2008


6/13/2008
7/12/2008
8/15/2008


Fig. 3:  Mean Catch of Scup Per Trap by Haul in Station W2
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Mean catch per pot over soak time (Index)


Scup Ventless trap survey Set over time (soak time)
The mean comparison using a t-test had a P value showing no significant difference between the two sets of soak time. 


stations Soak time
24 hour set


Soak Time
1 hour set


1 105 141


2 247 98


3 184 106


4 229 274


5 160 152


6 193 217


7 202 117


8 135 123


Mean 181.87 153.5


Std Error 16.68 21.67


RIDFW Seasonal Trawl Survey
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Spring
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RIDFW Seasonal Trawl Survey
Fall 2008
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Comparison of Length frequencies of scup catches between 


Ventless survey and the trawl surveys (RI & NEFSC)
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Length W1 W2 W3 W4 W5 E1 E2 E3 E4 E5 WE1 WE2 WE3 WE4 WE5 2010 2010 Length (cm)/Age 0 1 2 3 4


10 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 10 7 1 0 0 0


11 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 0 11 5 5 0 0 0


12 0 0 0 0 0 0 0 0 0 0 2 0 1 1 0 4 0 12 4 4 0 0 0


13 4 12 0 0 2 0 0 1 0 0 3 0 2 0 0 24 19 13 3 6 0 0 0


14 2 37 3 0 11 0 4 1 2 0 5 0 3 1 0 69 60 14 2 1 0 0 0


15 5 40 5 2 8 0 7 1 1 4 4 1 6 1 0 85 73 15 1 5 1 0 0


16 10 17 6 14 11 4 8 7 4 5 6 4 29 0 0 125 86 16 0 4 2 0 0


17 50 122 23 8 34 9 29 22 9 17 11 7 49 1 0 391 323 17 0 1 1 0 0


18 77 159 53 19 56 27 54 56 16 31 21 16 85 1 0 671 548 18 0 0 2 3 4


19 166 131 71 33 153 75 112 92 19 52 43 25 151 3 1 1127 904 19 0 0 1 4 0


20 130 125 111 68 159 113 159 158 24 79 55 50 158 0 0 1389 1126 20 0 0 2 9 0


21 169 112 122 119 103 152 206 164 34 85 81 63 144 3 3 1560 1266 21 0 0 0 13 1


22 146 56 238 107 125 149 223 169 31 120 116 78 120 14 6 1698 1364 22 0 0 0 11 5


23 139 45 131 170 114 156 256 219 26 137 114 88 107 25 17 1744 1393 23 0 0 0 13 5


24 86 43 112 163 86 130 254 201 16 136 132 110 73 31 23 1596 1227 24 0 0 0 3 11


25 72 34 143 135 65 141 247 186 9 109 128 149 85 46 34 1583 1141 25 0 0 0 2 15


26 52 19 49 142 78 121 216 138 4 89 140 174 79 54 42 1397 908 26 0 0 0 0 20


27 34 14 46 89 51 76 157 112 2 62 109 166 80 74 71 1143 643 27 0 0 0 0 9


28 13 15 14 73 16 54 151 107 0 53 92 151 42 72 91 944 496 28 0 0 0 0 5


29 8 5 17 77 16 47 118 69 0 43 83 97 47 74 120 821 400 29 0 0 0 0 2


30 2 11 6 33 11 28 86 61 0 23 49 70 40 81 105 606 261 30 0 0 0 0 0


31 5 6 1 18 1 15 58 42 0 16 48 46 15 45 78 394 162 31 0 0 0 0 0


32 1 2 1 7 3 18 32 27 0 11 35 26 26 53 52 294 102 32 0 0 0 0 0


33 1 1 0 7 1 6 21 13 0 6 24 5 18 30 43 176 56 33 0 0 0 0 0


34 0 0 2 4 0 0 13 3 0 0 13 5 3 23 13 79 22 34 0 0 0 0 0


35 2 1 1 7 1 0 8 6 0 0 7 2 6 18 7 66 26 35 0 0 0 0 0


36 1 1 0 3 1 0 1 0 0 0 3 0 1 7 3 21 7 36 0 0 0 0 0


37 0 0 1 0 0 0 2 1 0 0 1 0 1 7 2 15 4 37 0 0 0 0 0


38 0 0 0 0 0 0 0 0 0 0 1 1 0 8 3 13 0 38 0 0 0 0 0


39 0 0 0 0 0 0 0 0 0 0 2 1 1 1 1 6 0 39 0 0 0 0 0


40 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 2 1 40 0 0 0 0 0


41 0 0 0 0 0 0 0 0 0 0 0 0 0 3 1 4 0 41 0 0 0 0 0


42 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 42 0 0 0 0 0


43 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 43 0 0 0 0 0


1175 1008 1156 1299 1106 1321 2422 1856 197 1078 1329 1335 1373 679 716 18050 TOTAL 22 27 9 58 77


Length to age conversion using ALKs (NMFS, RI)


Table   : RHODE ISLAND SCUP VENTLESS TRAP SURVEY INDEX (FISH/POT/SOAK TIME)


Age 0 1 2 3 4 5 6 7 8+ Total


2005 0.014499 0.306195 0.903841 0.979965 0.352167 0.3912 0.071 0.0258 0.002667 3.047333


2006 0.031087 0.472372 1.336599 0.803208 0.262933 0.214467 0.188667 0.125333 0.046 3.480667


2007 0.041308 0.660959 1.396576 2.204306 0.385 0.198519 0.628333 0.169861 0.050556 5.735417


2008 0.005241 0.793609 1.663927 2.875028 0.823833 0.351694 0.202222 0.038889 0.0682 6.822644


2009 0.028242 1.557211 2.313032 3.840182 1.149867 0.577689 0.435556 0.067889 0.051 10.02067


2010 0.046345 0.254115 0.510399 4.310773 3.897139 1.984801 0.480637 0.408258 0.140867 12.03333


RI Bottom trawl survey stations in Narragansett Bay


Scup distribution and density 
based on VTR reports 2007-2008







Rhode Island Ventless Trap Survey Review Panel Report 
Submitted by:  Brad Stevens, John Boreman, Todd Kellison and Richard Seagraves 


 
 
Does the scup survey contribute scientific information to inform the status of the stock, such as 
providing age specific indices, spatial/temporal distribution and other unique data? If yes, 
discuss the contribution that this information can make to the assessment or management of 
scup. If no, provide recommendations regarding the future direction of the survey (e.g. should it 
be continued?). 
 
The Rhode Island Trap Survey does contribute scientific information regarding 
composition of older age classes in the scup stock, which could be used to inform the 
stock assessment, but in a limited quantitative sense.  The survey results confirm 
recent relative increases in the abundance of larger and older scup in the population 
consistent with fishery catch at size/age data, which is informative in a qualitative 
sense.   However, the panel could not conclude that the survey as currently 
conducted provides valid indices of abundance at age or valid estimates of total 
abundance due to the study’s fixed station design and narrow geographical scope.  
The survey results should more appropriately be viewed as signposts or indicators 
of abundance for older age classes of scup (i.e., as qualitative indicators of 
abundance). 
 
Is there additional quantitative analysis that the panel recommends prior to evaluation in the 
scup stock assessment? 
 
The panel considers the current quantitative analyses sufficient. 
 
Survey design and execution: Review changes in survey design and methods since 2004 and their 
influence on survey precision and utility of the survey as a relative measure of abundance. 
The panel should suggest improvements for future scup surveys. 
 
If the study objective is to derive a valid fishery independent index of scup 
abundance at age, then some element of randomization must be added to the survey 
design, as well as expansion of the geographical scope of the study.  Randomization 
could be accomplished by sampling at additional stations that are selected in a 
random, stratified, systematic, or adaptive manner.  Expansion of the geographical 
scope of the survey is necessary if parameters generated are intended to be 
representative of the entire unit stock. 
 
Data Utility: The panel should review the factors affecting catchability, specifically the timing of 
the survey (temporal aspect), the influence of soak time on catch rates, the influence of gear 
size/quantity and deployment, and the influence of weather. Additionally, the panel should 
consider the sampling frame (spatial aspect), which in turn defines the population to be 
estimated. The objective here is to inform future scup surveys relative to defining habitat of 
target population being surveyed and the ability of industry to help delineate the “hard bottom” 
and adjacent sampling units within a broader geographic sampling area. The panel should 
consider the utility of the survey for collecting information on age, size, maturation, and sex 







composition. 
 
The subjective nature of initial selection of sampling area locations and fishing 
locations within selected sampling areas is a cause for concern.  In addition, the fact 
that the survey is conducted in the areas of highest scup abundance relative to the 
overall distribution of the species raises concerns about the potential for 
hyperstability of the survey index; i.e., insensitivity to changes in stock abundance.  
Peripheral issues of concern that could be addressed include soak time, timing of the 
survey, trap spacing, and trap interference, but these are of secondary importance 
relative to the overall concern about the basic survey design described above.  
 
 
Quantitative Analysis: The review panel should evaluate quantitative analysis conducted by 
SMAST. Specifically consider: 
  a. Consistency with other fixed gear surveys; 
  b. Cohort effect, age effect and year effect on variance and significance in models 
  assessed; 
  c. Assess mortality estimates derived from survey‐based analysis; 
  d. Internal consistency across cohorts;  
 
The SMAST analysis of the survey was appropriate and informative.  The analysis 
demonstrated age and cohort effects, and consistency (or lack thereof) with other 
fishery independent indices for scup derived from state and NEFSC surveys.  In 
addition, the analysis demonstrated that inclusion of RI trap survey indices 
increased precision of estimates of fishing mortality and biomass and associated 
biological reference points estimated within the ASAP model used in the scup stock 
assessment.  However, the decision as to whether or not to include the RI trap 
survey index in the suite of tuning indices for the stock assessment requires 
additional analysis; the Southern Demersal Working Group should conduct that 
evaluation.  Additional analyses could also include direct computation of total 
mortality (Z) based on catch‐at‐age data from the RI trap survey.   
 
Future of Industry Based Surveys and Other RSA Initiatives: Is the current survey a sufficient basis 
for a larger scale fixed gear pilot finfish survey in the Northeast Region? 
 
The panel agreed that the survey provides useful information.  However, the 
question about continuation of the survey is difficult to answer.  For example, 
another major source of scientific uncertainty identified in the most recent stock 
assessment is the poor precision of discard estimates for scup.  The value of the 
survey should be assessed via a cost/benefit analysis that examines tradeoffs 
between the benefits provided by this survey and the cost of conducting this survey, 
versus the cost of alternative surveys, or of providing additional observer coverage 
to improve precision in the estimation of discards.  Each of these should be 
examined for their relative impacts on the reduction in overall scientific uncertainty 
in the assessment in order to evaluate the relative merits of continuing the RI Trap 
Survey versus alternative choices.  However, the panel concluded that significant 







changes in survey methodology and scope would likely be required to utilize the 
survey directly in future assessments.  Finally, the panel concluded that the results 
of the RI Trap Survey to date do not, in and of themselves, form a sufficient basis for 
the design of a larger scale fixed gear pilot finfish survey in the NE region.       
     
 









