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Abstract 

 
ABSTRACT 

 
The Industry-Based Survey for Gulf of Maine Cod Pilot Study, funded through the National 
Marine Fisheries Service and administered by the Massachusetts Division of Marine Fisheries, 
began in November 2003.  This cooperative research effort was designed to study cod stock 
distribution and demographics in Gulf of Maine waters from Cape Cod to the Bay of Fundy.  
Working together, scientists and fishermen combined their knowledge of cod stocks to devise a 
cod survey optimized for studying spatial and temporal distribution of cod in the inshore Gulf of 
Maine.  This unique survey design utilized a standardized grid as well as sampling locations 
recommended by fishermen to assure sampling areas with traditionally high catch rates.  Four 
commercial fishing otter trawlers from the States of Maine, New Hampshire and Massachusetts 
were contracted to serve as the survey vessels. Since 2003 two contracts were created to fund the 
Industry-Based Survey for Gulf of Maine Cod Pilot Study.  The first contract covered the dates 
from March 2003 through December 2005 and the second contract covered the dates May 2006 
through February 2007. This report covers the second contract period.  A report detailing work 
done for the first contract was submitted to the National Marine Fisheries Service in July 2005.  
During the 2006/2007 contract period four complete cruises and one partial cruise was 
completed.  Data were audited into master data format and are now available on the WHOI/SUN 
database for authorized users.  In addition, specific summary data are available to commercial 
fishermen, managers, scientists, and the general public on a GIS-based website which is housed 
on a Northeast Fisheries Science Center server.    



 

Executive Summary 

EXECUTIVE SUMMARY 
 
In 2000, U.S. congress allocated to the National Marine Fisheries Service (NMFS) $15 million 
dollars in New England groundfish disaster relief funds to be used for cooperative research 
efforts.  NMFS and the New England Fishery Management Council Research Steering 
Committee decided that the primary focus of the funds should include establishing an industry-
based survey (IBS) fleet and began the process to develop several pilot studies. 
 
On September 26, 2003, the Massachusetts Division of Marine Fisheries (MarineFisheries) was 
awarded the initial contract from the National Marine Fisheries Service (NMFS) to implement a 
pilot study for the Industry-Based Survey for the Gulf of Maine (GOM) cod (referenced hereafter 
as the cod IBS) and on May 12, 2006 they received a second contract in continue the pilot study.  
The pilot study was the intended starting point for the development of a long-term IBS and a 
collaborative effort incorporating both the traditional knowledge of fishermen and net builders 
and the statistical design expertise of state and federal scientists.  
 
The primary 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 
secondary objectives were to provide information on the age/length structure during current 
rolling closure areas (November, April-May) when fishery-dependent data are unavailable and to 
provide information on the seasonal distribution and length composition of other groundfish 
within the GOM where data was sufficient. 
  
Given the hierarchy of objectives, the cod IBS utilized two types of grid systems as its design, 
the systematic grid and stratified random grid.  The strata and stations for the survey were 
established in cooperation with federal and state government, participants from the commercial 
fishing industry, and a committee that was tasked with overseeing the implementation of the cod 
IBS.  Each calendar year included five cod IBS cruises (Jan-Feb, Feb-Mar, Mar-April, April-
May, and Nov-Dec) during which approximately 225 stations were attempted to be sampled, 
totaling 1,125 stations each year.  A cruise consisted of a defined time period where all of the 
systematic grid tows and the randomly selected industry tows (industry tows were identified by 
commercial fishermen) were sampled.  Approximately 64% and 36% of the stations samples 
were grid tows and industry tows, respectively, each cruise.  
 
Four commercial fishing otter trawlers from Maine, New Hampshire, and Massachusetts, and a 
net builder from Massachusetts were contracted through a competitive bidding process to 
implement the survey.  Two full-time personnel were hired to administer survey operations and 
several contracts were created with fisheries observers to supply sea sampling.  The trawl used in 
the survey was a product of many meetings and personal interviews held with participants from 
the commercial fishing industries from Rhode Island to Maine.  The trawl was a two seam high-
rise design that was specifically designed to catch a full range of cod year classes, while 
targeting the larger spawning size fish.  The design also allowed fishing over all substrate types 
that were anticipated to be encountered during the survey (i.e. soft mud to hard rocky ledge). 
 
The cod IBS utilized a commercial-style survey tow rather than the more traditional straight-line 
survey tow.  A commercial style tow is usually influenced by depth, bottom and substrate type, 
presence of fish, presence of fixed gear, and presence of other fishing vessels, and as a result, it 
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did not always result in a straight-line tow.  A successful tow was standardized to 30 minutes in 
duration with a minimum of 20 minutes, with no more than 30% damage to trawl net, no large 
obstructions in the gear, and the tripper must have remained closed. 
 
During each cruise, data were collected manually and electronically by the scientific staff and 
vessel crew.  Scientific staff recorded data elements such as date, time, location, depth, weather, 
sea state, specific gear characteristics, and bottom temperature.  Two NETMIND™ Trawl 
Monitoring Systems (net mensuration systems) were used to monitor net geometry and ensure 
that the nets were standardized and operating correctly.   
 
Biological sampling was conducted on a list of prioritized species.  Atlantic cod, being the focus 
of the study, were sampled on all tows recording individual length, individual weight, sex, 
stomach contents, and maturity stage and age structures.  Individual lengths were collected for 
other commercially-important species including American lobster, American plaice, Atlantic 
halibut, Atlantic wolffish, monkfish, Greenland halibut, haddock, pollock, redfish, white hake, 
winter flounder, witch flounder, and yellowtail flounder. 
 
Cruises were completed under this contract during the calendar years 2006 and 2007. Cruise 
numbers 4 and 5 were completed in 2006 and cruise number 1 and 2 were completed in 2007. 
Cruise completion rates were variable throughout the survey period and ranged from 44% to 
96% with an average of 77% for the four completed cruises.  During all surveys completed under 
the two contracts,  the fall cruises had the lowest completion rates due to high concentrations of 
fixed gear, limited amount of daylight (the survey was only conducted between half-hour before 
sunrise and half-hour after sunset), and high catch rates with large species diversity (which 
equated to long catch processing times). 
 
Outreach was a key component to the cod IBS and a considerable amount of time and finances 
were dedicated toward this effort.  Fishermen, industry representatives, scientists and managers 
were targeted through advertisements in industry periodicals, legal ads, internet, e-mail, displays 
at trade shows, presentations at workshops and industry meetings, general announcements on 
VHF channel 16, and posters that were displayed in areas of high visibility.  The outreach efforts 
were successful in creating general awareness about the survey and the utility of the data; 
however, they were not effective in the request to remove fixed gear from areas to be surveyed. 
  
Post-cruise data processing included converting the raw data collected at sea into master data 
files stored in the Oracle survey database (SVDBS) located at the NMFS, Northeast Fisheries 
Science Center in Woods Hole, MA.  All data collected from the 2006/2007 survey is in master 
data format and available to managers, scientists, and the general public.  Survey data has been 
used to generate length compositions for several important species to illustrate general trends in 
distribution, stock demographics, and the co-occurrence of cod with other species.  Other utilities 
of the data were demonstrated through the generation of maps depicting catch per tow for cod, 
haddock, pollock, redfish, winter flounder, yellowtail flounder, American plaice, witch flounder, 
windowpane flounder, halibut, white hake, monkfish, and American lobster.  Data collected 
during the cod IBS are anticipated to continue to provide critical information to managers, 
scientists, and fishermen for the enhancement of management of cod. In addition it is anticipated 
that information collected during the cod IBS will be used in the 2008 Groundfish Assessment 
Review Meeting (GARM). 
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1 PURPOSE  
 
On May 12, 2006, the Massachusetts Division of Marine Fisheries (MarineFisheries) was 
awarded contract number EA133F-06-CN-0109 (contract 0109) from the National Marine 
Fisheries Service (NMFS) to continue a pilot study for the Industry-Based Survey (IBS) for the 
Gulf of Maine (GOM) cod (referenced hereafter as the cod IBS).  This contract was created to 
continue work that being done under contract number EA133F-03-CN-0010 (contract 0010), 
which was awarded to MarineFisheries on September 26, 2003. This cod IBS was designed by 
the Industry-Based Survey Fleet Committee (IBS committee) and was the starting point for the 
development of a long-term Industry-Based Survey.  This collaborative effort incorporated both 
the traditional knowledge of fishermen and net builders and the statistical design expertise of 
state and federal scientists.  This report summarizes the sampling work performed, survey and 
sampling design, findings, and evaluates the cod IBS pilot study.  Photographs were taken to 
document the implementation process of the survey.  Several of these photographs are provided 
in the attachment Photographic Documentation at the end of this report. 
 
Contract 0109 was intended to be a continuation of the pilot study that was conducted under 
contract 0010.  Many of the project elements were identical between the two survey periods, and 
therefore, this report presents identical information regarding its approach and management as 
did the final report for contract 0010 that was submitted in July, 2006. 
 

1.1 PROBLEMS TO BE ADDRESSED 
 
In April 2001, the IBS Committee convened by the NMFS, recommended implementing an 
industry-based survey pilot fleet in New England.  Those recommendations pertained to IBS 
pilot projects and aimed to:  

(1) provide timely information for evaluation of resource status and the development of 
sustainable fishing practices,  
(2) develop information on demographics and distribution of GOM cod and southern 
New England yellowtail flounder, 
(3) provide cost effective research platforms, while expanding the pool of vessels 
involved in and increasing the capacity for special purpose research, within the GOM and 
southern New England,  
(4) promote cooperation and reduce conflict between fishermen and managers by 
providing opportunities for jointly collected and shared data, and 
(5) coordinate with other cooperative research efforts (e.g., cod tagging projects).    
 

The primary motivation for these surveys was $15 million provided by Congress to the NMFS 
for New England groundfish disaster relief and the decision by NMFS and the New England 
Fishery Management Council Research Steering Committee that a primary focus of the funds 
should include establishing an industry-based survey fleet.  
 
The IBS committee, which included federal and state fisheries scientists, managers, and 
fishermen from Massachusetts, New Hampshire, Maine, and Rhode Island, defined the objective 
to characterize the broad-scale spatial and temporal distribution by age and size composition of 
cod aggregations in the GOM.  The project’s purpose was to:  
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(1) Complement NMFS, states and other surveys to characterize cod distribution;  
(2) Contribute to filling the gaps in time and space that are inherent in NMFS and state 

surveys and improve robustness of stock assessments for cod; 
(3) Collect stock demographic  (age structure and spawning condition) of cod;  
(4) Investigate the association of cod with other species in space and time;  
(5) Provide opportunities for complementary projects to take advantage of ancillary cruise 

information; and  
(6) Move toward the development of an optimal survey design for cod.   

 
The cod IBS was a response to the great concern about the status of GOM cod and the 
socioeconomic impacts of federal rules adopted to reduce fishing mortality and rebuild spawning 
stock biomass.  Emphasizing that concern, the NMFS on June 11, 1999 published in the Federal 
Register a request for comments on “Disaster assistance for Northeast Multispecies fishery 
failure.”  NMFS proposed a plan “for disbursing funds to assist persons who have incurred losses 
from a commercial fishery failure due to declining stocks of groundfish which has caused harm 
to the Northeast Multispecies fishery.”  NMFS’s two goals were to provide a mechanism to get 
financial assistance as quickly as possible to fishermen most affected by the groundfish collapse, 
and to involve the industry in fisheries and gear research, thereby providing additional data for 
the long-term management of the fishery
 

 (emphasis added). 

The Commonwealth of Massachusetts, being the state most affected by cod and other groundfish 
regulations, was especially supportive of industry-based surveys that potentially would engender 
greater confidence in GOM cod assessments necessary for management of the cod fishery and 
achieving stock rebuilding goals.  Consequently, the Commonwealth, other states, and NMFS 
agreed that the cod IBS should be initiated as a pilot as a way to improve management of the cod 
fishery by involving fishermen in net and survey designs (including station selection), data 
gathering, and interpretation of results.  Shared “ownership” of a survey through the IBS concept 
was and still is considered to be an excellent approach for providing additional fisheries science 
to improve assessments and create/maintain sustainable fisheries.    

1.1.1 Project Objectives 
 
The primary objective of the cod IBS was defined in April 2001 by the IBS committee and was 
included in a report that was created by Gulf of Maine Aquarium (now the Gulf of Maine 
Research Institute) and entitled: “Implementing an Industry-Based Survey Fleet Pilot Program; 
April 2002” (April 2002 Report). The primary objective of the cod IBS is: 
 
“To define a broad scale distribution of cod aggregations in the Gulf of Maine, in space 
and time, by age and size composition.” 
 
The April 2002 Report also detailed the program’s purpose, and incorporating the items of the 
list, two secondary objectives were created.  The first was to provide information on the 
age/length structure during current rolling closure areas (November, April-May) when fishery-
dependent data are unavailable.  The second was to provide information on the seasonal 
distribution and length composition of other groundfish within the GOM where data was 
sufficient. 
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Summarizing the objectives and information in the April 2002 Report, the cod IBS was designed 
to study cod distribution, monitor inshore cod stocks, assess the importance of areas as nursery 
and spawning grounds, and to enhance data used for management decisions.  The information on 
cod distribution and demographics from this survey is of higher resolution than is currently 
available from existing surveys and is intended to assist the development of future area 
management initiatives. 
 

2 APPROACH   
 
Prior to deployment, and during the survey, several key cod IBS components were developed.  
During contract 0010 MarineFisheries worked with the IBS implementation committee, federal 
and state scientists, and members of the commercial fishing industry to develop the survey 
design, strata design, temporal design, strata location, survey timing, cruise schedule, sampling 
design, survey platforms, survey gear, outreach, training, and data management procedures. 
Contract 0109 utilized the same information and protocols and therefore the description in the 
below sections is identical to that found in the contract 0010 final report.  
 

2.1 SURVEY DESIGN  
 
The strata and stations for the survey were established in cooperation with Northeast Fisheries 
Science Center (NEFSC), Maine Department of Marine Resources (MEDMR), New Hampshire 
Fish and Game (NHFG), participants from the commercial fishing industry, and a committee that 
was tasked with overseeing the implementation of the cod IBS - the IBS Implementation 
Committee during the previous contract.  Given the hierarchy of objectives, the cod IBS utilized 
two types of grid systems as its design, the systematic grid and stratified random grid. 

2.1.1 Systematic Grid 
 
The IBS implementation committee selected the systematic sampling during contract 0010 
because this design allowed for uniform coverage of a broad area, and it is a relatively simple 
design that has been extensively employed in biological surveys.  The systematic grid used in the 
cod IBS is a 9-minute grid that extends from the Maine/Canadian border south to 41°30’ north 
latitude and from a depth of 10 fathoms (Fm) out to 75 Fm (Appendix A).  This includes the 
offshore areas of Platts Bank, Fippennies Ledge, Cashes Bank, Jefferys Ledge, and Outer Fall, 
but excludes Georges Bank.  The grid does not extend inside Maine outer islands due to 
excessive fixed gear and extreme rock bottom.  As recommended by NMFS personnel, the area 
within the western GOM specifically called ‘the sliver’ was incorporated into the strata design 
and was avoided during the survey due to the Benthic Habitat Monitoring Study in this area 
(Appendix A).  The grid consists of 145 squares and sampling stations are located at the center of 
each square.  All grid stations were attempted to be sampled on every cruise.  

2.1.2 Stratified Random Grid 
 
The IBS Implementation Committee adopted a stratified random grid during the previous 
contract for sampling areas of potential seasonally high aggregations of cod that fall within IBS 
strata.  Over 30 commercial fishermen throughout the survey area identified 265 3-minute 
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squares (industry tows) as potential important areas of high abundance.  All of the identified 
squares were incorporated into the design.  However, due to the large number of industry tows 
and time constraints of the temporal design as described below in section 2.1.4, not all identified 
squares could be sampled every cruise.  As a result, a randomized selection of stations was 
performed by dividing the 3-minute grid into 16 strata that were based on geographic location 
(Appendix A).  Each stratum was weighted by the number of tows that it contained, and then 
using a random number selection feature in Microsoft Access software, the appropriate numbers 
of industry tows were selected from each stratum.   

2.1.3 Strata Design 
 
Some of the squares in both the systematic grid and the stratified random grid did not meet 
depths and/or bottom survey criteria as specified in section 2.1.1.  To determine if a station 
would be included in the systematic grid, it had to meet the predetermined criteria that the 
longest axis of towable area, within the square, must equal a minimum distance of 1.0 nautical 
mile (nm) and 30% of the square must encompass towable bottom (e.g. depths between 10-
75Fm, absence of extreme rock bottom, no land/island, etc.).  To qualify for inclusion in the 
stratified random grid, the minimum towable bottom was increased to 50% of the square, and the 
longest axis of towable area within the square had to equal a minimum distance of 1.0 nm. 
 
ARC/GIS software was used to help determine the acceptance or rejection of the individual 
squares in the grid.  By studying bathymetric and backscatter layers, area of assumed towable 
bottom and/or estimated towable distance was calculated. Even though these conclusions were 
based on the best available data, ground-truthing was required.   
 
The strata were reviewed by the contracted commercial fishermen, and once the survey 
commenced, each square was thoroughly assessed at sea by the vessels to determine the 
possibility of completing a valid tow inside the square.  Squares that were visited three times and 
were deemed untowable due to bottom depth, hardness, and/or roughness were removed from the 
grid.  This process increased survey time during the first year of the cod IBS, but was imperative 
in creating the survey strata. 

2.1.4 Temporal Design/Survey Timing 
 
Under contract 0010 each calendar year included five cod IBS cruises.  A cruise consisted of a 
defined time period (Jan-Feb, Feb-Mar, Mar-April, April-May, and Nov-Dec) where all of the 
systematic grid tows and the randomly selected industry tows were sampled.  Under contract 
0109 only 4 cruises were funded starting in May 2006 ending in March 2007.  
 
The first cruise was completed in May 2006, with the other three cruises being completed 
between December and March 2007.  Although the strata and sampling design remained 
unchanged, each cruise was associated with a different goal. Goals for each of the cruises were 
developed by the IBS Implementation Committee during the initial stages of the study (Table 1). 
Note that cruise five is the last cruise of the calendar year, but the first cruise of the survey 
season.   
 
Depending on the cruise, each vessel was assigned a certain number of sea days to complete their 
assigned tows.  Sampling was standardized to be conducted from ½ hour before sunrise to ½ 
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hour after sunset.  To compensate for the difference in daylight hours throughout the survey 
season, the number of dedicated sea days per cruise varied from cruise to cruise.  This design 
allowed the boats to better utilize their time and more efficiently sample the selected stations.  
Depending on weather, sea conditions, and length of daylight hours, an average of five tows per 
day were completed during each cruise.  Approximately 225 stations were attempted to be 
sampled per cruise, totaling 1,125 stations each year.  Total stations per cruise were allocated as 
36% industry tows and 64% grid tows (Table 2). 
 

Table 1.  Temporal strata for the Industry-Based Survey for Gulf of Maine Cod 

 
Cruise 

Number Dates Cruise Goal 

1 January 1 –   February 12 to capture latest year class 

2 February 13 –   March 17 to capture migrating and spawning 
cod in southern GOM 

3 March 18 –   April 19 to capture migrating and spawning 
cod in mid-coast GOM 

4 April 20 –   May 31 to capture migrating spawning cod 
in eastern GOM 

5 November 14 –   December 31 
to capture cod after redistribution of 
thermocline when spawning 
aggregations are forming 
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Table 2.  Summary of attempted stations per cruise 

 

Cruise 
number 

Number of 
sea days  

Number of 
grid tows 

Number of 
industry tows  

Number of 
stations  

1 11 145   (64%) 80  (36%) 225 
2 10 145   (64%) 80  (36%) 225 
31   9 145   (64%) 80  (36%) 225 
4   8 145   (64%) 80  (36%) 225 
5 12 145   (64%) 80  (36%) 225 

Total  # of stations attempted / year 1125 
 
Number of attempted stations per cruise, total number of grid station (percent of grid stations 
attempted per cruise) and total number of industry tows (percent of grid stations per cruise).  
1Note under contract 0109, only cruises 4,5,1, and 2 were completed. 
 

2.2 SURVEY PLATFORMS AND GEAR 

2.2.1 Survey Platforms 
 
During contract 0010 four commercial fishing otter trawlers of similar size and horsepower were 
contracted to serve as the survey platforms. The vessels were contracted through the 
advertisement of a Request for Response (RFR) and a competitive bidding process.  These 
vessels contracts were valid for the continuation of the study and therefore used during contract 
0109.    The process involved closely reviewing each proposal, interviewing captains and 
owners, contacting available references, and conducting dockside inspections of several vessels. 
The vessels were selected based on the following criteria: 
 

1. Price. Bids were competitive and a relatively good value based on the vessel size.  
 
2. Geographic location. The vessels selected were strategically distributed throughout the 

GOM coast, allowing access throughout the strata. 
 
3. Vessel size. Vessels provided a stable, safe, and comfortable work platform that allowed 

sampling to be conducted in a wider range of adverse conditions ultimately increasing the 
probability of accomplishing the survey goals in the specified time frames. 

 
4. Very similar in overall size and as a result fished similar size ground wire which 

simplified standardizing the gear. 
 
5. Deck layout and space for working up the catch and storing additional gear was adequate. 
 
6. Comfortable accommodations including spacious wheelhouse, galley, bunk room, and 

shower/head.  Duties for the crew and scientific staff are very strenuous during the time 



 

7 

of year the survey is conducted.  Comfortable accommodations are a valuable asset for 
extended trips. 

 
7. Versatility. Vessels were willing to travel if additional sampling was needed. 
 
8. Experience. The captains and owners had experience in cooperative research and were 

extremely interested and motivated to participate in this pilot study. 

2.2.2 Gear to be Deployed 
 
The trawl used in the survey is a product of many meetings and personal interviews held with 
participants from the commercial fishing industries from Rhode Island to Maine.  The trawl is a 
two seam high-rise design that is specifically designed to catch a full range of cod year classes, 
while targeting the larger spawning size fish.  This design also allows fishing over all substrate 
types that are anticipated to be encountered during the survey (i.e. soft mud to hard rocky ledge).  
The net has a 150-foot fishing circle, 87-foot sweep, and an 84-foot headrope. The wings and 
body of the net are made with 4.5-inch Euro twine, which tapers in the extension to a 3-inch 
codend that has a 2-inch mesh liner.  The sweep is a 14-inch “Rockhopper” which has 14-inch 
disks in the belly that taper to 12 inches in the wings.  The bridals and ground cables are each 15 
fathoms.  Both the bottom leg and ground cable are rubber cookie-covered to decrease wear and 
to improve the mud-cloud effect. 
 
A detailed memorandum describing net description, rationale for net style selection, details of 
the net plan, and schematics of the sweep are provided in Appendix B. 

2.2.3 Net Builder 
 
Similar to the selection of commercial fishing vessels, the net builder was selected during the 
previous contract through a competitive bidding process that included the advertising of a RFR.  
The state contract for this vendor was still valid and therefore the same netbuilder was used 
during contract 0109. The criteria that were used to select the netbuilder were: 
 

1. Bid price for nets and service was competitive. 
  
2. Net design achieved all criteria of the survey trawl. 

 
3. Excellent recommendations.  
 
4. Extensive experience and knowledge of the New England groundfish fishery.  
 
5. Shop size was large and well-staffed.  
 
6. Shop was capable of manufacturing all components of the gear, including the rockhopper 

sweep, legs, and groundgear. 
 
7. Could provide a one-ton truck with a crane for transporting, loading and unloading gear 

for the vessels.  
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8. Worked closely with Northeast trawl systems; a leader in the otter trawl manufacturing 
industry. 

 
9. Staff, especially the lead net builder, was knowledgeable of survey design and the 

importance of standardization of the trawl nets. 
 

10. Good working knowledge of computers and software, which assisted in the development 
of net plans and sweep plans. 

2.2.4 Net Calibration 
 
Before the nets were calibrated in the field during contract 0010, the net design was tested at The 
Centre for Sustainable Aquatic Resources of Memorial University of Newfoundland (CSAR) in 
St. John, Newfoundland Canada.  CSAR is the largest flume tank in the world, and they have 
extensive knowledge and experience testing demersal trawls used in commercial and research 
operations (e.g. NEFSC bottom trawl survey, Department of Fisheries and Oceans (DFO) bottom 
trawl survey, DFO sentinel survey, MarineFisheries raised footrope trawl, etc.).   
 
To test the trawl in the flume tank, a model of the net was required to be produced.  The 
Foundation for Scientific and Industrial Research at the Norwegian Institute of Technology 
(SINTEF) Fisheries and Aquaculture in Hirtshals, Denmark was contracted to develop and 
construct the model.  
 
Testing the trawl in the flume tank allowed gear specialists to adjust the model to define its ideal 
geometric shape.  The trawl’s optimum fishing shape is important because it yields the highest 
fish retention.  The angles, heights, spread, needed lift, and door sizes are measured and applied 
to the trawl when at sea.  Having the known values was instrumental in net calibration and 
contributed to a more efficient and less time-consuming calibration process.  
 
The net performance report developed from flume tank testing describes how minor changes to 
the rigging and towing speed affected the trawl’s geometry.  This assisted the scientists and 
captains in deciding where to increase attention on rigging parameters and towing.  In addition, 
the flume tank test was recorded digitally and a DVD was produced.  A copy of the DVD was 
provided in Appendix C of the final report for contract 0010 and the net performance report is 
provided in Table 3.  
 
The survey vessel captains/owners, contracted net builders, in-house gear experts, and scientific 
personnel participated in flume tank testing.  Having the survey members at the flume tank not 
only gave an excellent opportunity to train and familiarize participants with the survey gear, but 
allowed other industry and interested parties to observe the vigilant steps that were being taken 
to assure quality control throughout the survey.  
 
Two net mensuration systems, produced by NorthStar Technical, were acquired under the 
previous contract to assist with the calibration of the survey trawl, and the two systems were to 
be rotated throughout the fleet during the cod IBS to assure net standardization.  Members of the 
flume tank team received a tour of the NorthStar Technical production facility and were provided 
a demonstration of the performance of the equipment.  In addition, prior to the sea trial and net 
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calibration, a separate training session was convened, and members of NorthStar Technical 
trained survey fishermen and scientists to install and deploy the equipment. 
 
During the previous contract, sea trials were run on each vessel prior to the beginning of the first 
survey cruise.  Using the net mensuration equipment, fishermen and scientific staff monitored 
the behavior of the trawl, ground gear, and doors in real time while towing.  All nets were 
adjusted to optimal configuration by comparing flume tank measurements and the real-time data 
from the net mensuration system.  The sea trials were conducted at various bottom depths and 
bottom substrate types.   Nets were deemed standardized and ready for use in the survey when 
geometric configuration was similar to flume tank results. 
 
During the first two years of the survey, an underwater camera was attached to the net in 
strategic locations to study fish behavior when encountered by the survey trawl and to observe 
performance of the net on various bottom types.  The net’s behavior in response to various 
factors, including speed, bottom type, and depth was documented.  MarineFisheries provided the 
funds, staffing, and equipment to complete this task since this under water camera work was not 
included in the contract for the cod IBS pilot study.  The underwater footage from this work is 
provided on the DVD included in Appendix C of the final report for contract 0010
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Table 3.  Flume tank test results for the Reidars 360, from the Memorial Institute in Newfoundland CA. 

Rig # 1 2 3 4 * 5 6 7 8 9 10 11 12 13 14 15 

Tow Speed (kts) 3.0 3.0 2.5 3.0 3.5 3.0 3.0 3.0 3.0 3.0 2.5 3.0 3.5 3.0 3.0 

Door Spread (ft) 182 184 181 182 185 181 181    147 150 152 124 162 

Upper Wing Spread (ft) 49.6 49.6 49.2 49.4 49.6 48.5 49.6    42.6 43.1 43.3 38.0 56.8 

Lower Wing Spread (ft) 55.0 53.6 52.8 53.0 53.7 52.9 52.7    45.9 46.6 46.4 39.4 62.3 

Headline Height (ft) 13.9 14.4 16.0 14.4 13.4 13.9 15.0 15.7 17.1 14.7 17.1 15.5 13.9 16.0 14.4 

Wing Opening (ft) 9.4 10.0 11.0 10.2 9.7 10.2 10.8 10.5 10.8 

10.5p
t 

10.0s
t 

10.8 10.2 9.7 10.2 10.8 

Bridle Length (ft) 90 90 90 90 90 90 90 90 90 90 90 90 90 90 90 

Sweep Length (ft) 90 90 90 90 90 90 90 90 90 90 90 90 90 90 0 
Upper Bridle Extension 

(ft) 0.0 1.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Port Tension (tonnes)   0.92 1.17 1.44 1.1 1.2 1.2 1.2  0.88 1.10 1.35 1.04 1.22 
Starboard Tension 

(tonnes)   0.93 1.17 1.48 1.1 1.2 1.2 1.2  0.89 1.08 1.35 1.07 1.21 

Total Tension (tonnes)   1.85 2.33 2.92 2.3 2.4 2.4 2.4  1.78 2.18 2.70 2.12 2.43 

Mouth Area (sq. ft) 727.5 744.9 816.3 738.8 690.7 705.0 764.9    754.6 694.7 623.8 619.5 859.4 

Mouth Drag (lbs / sq. ft)   5.0 7.0 9.3 7.1 6.8    5.2 6.9 9.5 7.5 6.2 

# of 8” floats (6.83 lb lift) 58 58 58 58 58 50 58 66 76 58 58 58 58 58 58 

Total Buoyancy (lbs) 393.3 393.3 393.3 393.3 393.3 340.9 393.3 448.0 516.3 393.3 393.3 393.3 393.3 393.3 393.3 

Bridle Angle (degrees) 17.6 18.0 17.7 17.8 18.2 17.7 17.7   0.0 13.9 14.3 14.5 11.5 24.3 
*  Rig 4: design used for the cod IBS; Blank cells - not applicable 
 

Rig 1:  Starting rig 
Rigging & Notes 

Rig 2:  1” of upper bridle extension added, bridle endpoint where sweep is connected is 1.3’ off seabed 
Rig 3 – 5 :  No set back, 50 lbs of weight at end of sweepline, sweeps making good contact 
Rig 6:  8 floats removed, sweepline end weight removed, at 3 knots sweepline off bottom at endpoint by 12” 
Rig 7:  8 floats reattached, delta plate and chain weight added (50 lbs) to end of sweepline and 1’ upper bride extension added 
Rig 8:  Upper bridle extension removed, equivalent of 8 fullscale floats added to headline 
Rig 9:  10 extra fullscale floats added ( for a total of 18 extra), sweepline slightly raised off bottom 
Rig 10:  2 fathom extra warp added to port side, 18 floats removed 
Rig 11 – 13:  Reduced door spread with standard number of floats (58), same as rigs 3 – 5 but with reduced door spread 
Rig 14:  Trawl underspread 
Rig 15:  Trawl overspread with sweepline removed 
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2.3 SAMPLING DESIGN 
 
Four commercial fishing vessels were contracted as the sampling platforms for the survey.  The 
four vessels visited assigned stations, conducted tows with the standardized gear, and processed 
catches.  To assist in the standardization of the processing of catches and towing protocols, a 
Chief Scientist Guide was developed during the previous contract specifically for the cod IBS 
(Appendix C).  This guide provided detailed descriptions of all procedures and protocols for 
scientific staff and crew and included a data field description list.  
 

Figure 1.  Sampling Catch 

 
A crew member from the contracted survey vessel Lady Jane samples a catch of cod 

2.3.1 Data Collection 
 
During each survey, data were collected manually and electronically by the scientific staff and 
vessel crew.  Scientific staff recorded date, time, location, depth, weather, sea state, and specific 
gear characteristics at the start of each tow.  During the tow, several parameters were monitored 
electronically.  The bottom temperature data was collected using a StowAway TidbiT 
temperature logger.  To ensure the measured bottom temperature was standardized among all of 
the vessels, the location of the data logger was consistently placed on the bracket of the port side 
trawl door.  
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To collect tow position and track line data, MaxSea Marine Plotting Software was utilized.  The 
MaxSea software, which was installed on a notebook computer, was interfaced with each 
vessel’s GPS device through a USB connection and was programmed to collect depth and 
position information in real-time.  MaxSea is unique and powerful software due to its versatility 
and ability to display large amounts of detailed information in the survey area.  The software also 
allows scientists to add “layers” of information that include survey strata, station location, 
historical tow information, wreck/tow hang information, and bathymetry data which are useful to 
both scientists and fishermen (Figure 2).  The information created using this software could be 
retrieved and stored in tables and/or shared with other vessels participating in the survey.   
 
Two NETMIND™ Trawl Monitoring Systems (net mensuration systems) were shared among the 
four sampling vessels.  The NETMIND™ system collected information regarding net 
configuration including headrope height, door spread and bottom contact.  Typically, each vessel 
utilized the NETMIND™ system at the start of each cruise to ensure that the nets were operating 
at the correct geometry.  Once correct geometry was established, the systems were rotated 
throughout the sampling fleet to monitor trawl performance.  Nets that became entangled with 
fixed gear, wrecks, or hard bottom and then retrieved were considered priority for net 
mensuration and were checked with the system as soon as possible.  At the end of each day, all 
computer-generated data by the NETMINDTM system were downloaded to a laptop, and backed 
up on a USB memory key. 

Figure 2.  MaxSea software utilized during the IBS for GOM cod 

 
A screen shot of a MaxSea 3-D image that is utilized during the cod survey.  The software provides information 
such as the 9-minute grid (rectangular box stretched over bathymetry base map), station location (located in the 
center of the grid), strata boundaries (>10Fm and <75 Fm), and bathymetry. 

  

Station 

9-minute grid 



 

13 

During the survey only successful tows were sampled.  In order to qualify as a successful tow, 
the following quality criteria had to be met:  minimum of 20 minutes tow time, no more than 
30% damage to trawl net; no large obstructions in the gear; and the tripper must have remained 
closed. 
 
Tows were classified as three different quality tows and coded as such on the field log.  This was 
necessary so the end users of the data could differentiate between the different quality tows and 
incomplete tows. Table 4 is the codes and criteria that were used to qualify each tow. A complete 
list of all codes used can be found in the Chief Scientist Guide (Appendix C). 
 

Table 4.  Haul values and gear condition codes used during the cod IBS. 

 
Haul Value:  1 = Good tow. No gear/tow duration problems. 
   2 = Representative, but some gear/tow duration problems. 
   3 = Problem tow. May/may not be representative due to gear/tow duration. 
   4 = Not representative due to gear/tow duration. 
 
Gear Condition:  1 = No damage to insignificant damage. 

2 = Wing twisted or tears in upper or lower wings not exceeding 10 ft; 
       tear in square not exceeding 5 ft; tears not exceeding 3 ft in upper 
       belly, or 6 ft in lower belly; cod-end or liner with tears not exceeding 
       2 ft; parted idler; liner hanging out of cod-end. 

    3 = Hung up with no to minor damage. 
    4 = Parted legs, sweep or head rope; cod-end liner untied; wire out slippage;  

      other gear hung on door. 
    5 = Tear up exceeding limits for code 2, but not total. 

   6 = Significant obstruction in trawl, such as fixed gear, rocks, mud, coral, tires,  
old anchors, timber, etc. Problem with third wire; unmatched doors; strong 
current. 

7 = Crossed doors. Net was not on bottom or did not perform due to currents or 
other factors. 

    8 = Open gear. 
    9 = Hung up with major damage; total tear up, rimrack; loss of all gear; 

loss of trawl; loss of 1or both doors. 
 
All catch was removed from the net and sorted on deck by species.  Spiny dogfish, crabs and 
American lobster were further sorted by sex.  A total weight was recorded for all species using 
calibrated Marel shipboard 60 kg and Pesola 10 kg spring scales. 
 
Biological sampling was conducted on a list of prioritized species.  Atlantic cod biological 
sampling for all tows entailed recording individual length, individual weight, sex, stomach 
contents, and maturity stage.  Otoliths were also removed and saved for aging.   
 
Individual lengths were collected for other commercially-important species including American 
lobster, American plaice, Atlantic halibut, Atlantic wolffish, monkfish, Greenland halibut, 
haddock, pollock, redfish, white hake, winter flounder, witch flounder, and yellowtail flounder.   
 
When catches of one or more species were significantly high for a tow, subsampling strategies 
were employed.  Subsampling was generally used when total sampling of the particular species 



 

14 

was impractical and would impede the schedule.  The subsampling guidelines used were 
developed by the NMFS, Northeast Fisheries Science Center Ecosystems Survey Branch and 
adapted to the cod IBS.  The Chief Scientist Guide details the methodology used during the cod 
IBS (Appendix C). 

2.3.2 Gear Condition 
 
Maintaining the survey net and gear was essential to the integrity of the data and the 
standardization of the gear throughout the survey.  Damaged gear or holes in the net can have a 
significant impact on the effectiveness of the trawl and therefore it was imperative that the trawl 
was kept in ideal condition.  To accomplish this, the crew inspected the survey equipment after 
each tow and repaired any damage prior to the next deployment.  If damage was severe, and the 
geometry or stability of the net was compromised, the trawl was removed from the vessel and 
returned to the net builder for repairs. 

2.3.3 Towing Protocol 
 
As recommended by the IBS implementation committee during the developmental stages of the 
study, the cod IBS utilized a commercial style survey tow rather than the more traditional 
straight line survey tow.  A commercial style tow is simply the style tow that is typically used by 
the fishermen when on a commercial venture, and is usually influenced by depth, bottom type, 
substrate type, presence of fish, presence of fixed gear, presence of other fishing vessels, etc.  
Turns were conducted as gradual as possible during a survey tow to avoid affecting the geometry 
of the survey trawl.  In order to avoid gear conflicts, and to determine how to conduct the tow, 
protocol required the survey vessels to assess the selected station for fixed gear, depth gradients, 
bottom roughness, and bottom hardness prior to deploying the gear. 
 
The stations were located in the center of each square of the systematic and stratified grid.  The 
vessels had the flexibility to complete the tow in any direction, but were required to tow as close 
as possible to the station.  If fixed gear was present or if the bottom type prohibited the vessel 
from completing the tow, the vessel searched for open bottom, as close as possible to the station.  
The survey tow location was considered valid if two-thirds of it fell inside the station’s square 
(which equals 20 minutes of tow time or approximately 1.0 nm). 
 
Tow speed and duration are variables that are directly associated with catch rates and therefore 
were standardized.  As mentioned above, the standardized survey tow utilized in the cod IBS was 
30 minutes in duration with a minimum time requirement of 20 minutes.  If the tow could not be 
completed, and the time duration was less than the required amount, the net was hauled aboard, 
thoroughly cleaned free of fish and debris, and the tow was attempted again in an area adjacent 
to the previous tow.  The second attempt, or alternate tow, could not overlap or intersect with the 
previous tow.  Tows were required to be completed at a fixed speed of 3.0 knots.  To avoid any 
variables of tide and current, the tow speed was monitored using the vessel’s Global Positioning 
System (GPS) and not the vessel’s speedometer.  Tow start time began when the winch stopped 
paying out wire and the tow ended when the winch was engaged to retrieve the wire. 
 
The scope of wire set for each tow was standardized at 3:1 and is consistent with the scope ratio 
typically used by the New England commercial groundfish fishing fleet.  Prior to deploying the 
net, the vessel’s captain was required to estimate the average depth of the tow and then calculate 
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the amount of scope accordingly.  In addition to the pre-tow assessment, digitized raster and 
vector Bathymetric charts, historical tow information, and local knowledge were resources used 
by vessel captains to determine the scope of wire.  A scope chart was created to guide the vessel 
captains and chief scientists for the amount of wire to set (Table 5). 
 

Table 5.  Standardized scope of wire set for the IBS for GOM cod 

 
Depth  
(fathoms) 

Amount of Wire Set 
(fathoms) 

Amount of Wire Set 
(meters) 

10 – 12.5 25 46 

12.6 – 20.8 50 91 

20.9 – 29.2 75 137 

29.3 – 37.5 100 183 

37.6 – 45.8 125 229 

45.9 – 54.2 150 274 

54.3 – 62.5 175 320 

62.6 – 70.8 200 366 

70.9 – 79.2 225 411 
Scope ratios are consistent with the scope rates used by the New England commercial 
groundfish fishing industry. 
 

2.4 ADDITIONAL SURVEY COMPONENTS 

2.4.1 Data Management 
 
Data from contract 0010 in now in master data format and stored on the WHOI/SUN server in 
Woods Hole MA. Data for contract 0109 was processed using the exact protocols as the previous 
contract and is now in master data format and housed on the same server in the same database. 
 
Post-cruise processing included converting the raw data collected at sea into master data files 
stored in the Oracle survey database (SVDBS) located at the NMFS, Northeast Fisheries Science 
Center (NEFSC) in Woods Hole, MA.  This processing occurred over an 8 - 10 week period 
following the last day of each cruise.  Processing began as raw data logs, biological samples, and 
computer-generated data files were returned to the MarineFisheries office in Gloucester, MA.  
Selected tow information was initially entered into a local Access database for a preliminary 
assessment of Atlantic cod catches and station completion rates for each cruise period. 
 
Preliminary audit of the data continued at over a period of 2 - 3 weeks.  The preliminary audit 
entailed reviewing all data logs for accuracy and completeness.  Any questions regarding the raw 
data were resolved by direct interviews with the appropriate chief scientists.  All biological 
samples collected were cross-referenced and logged onto the corresponding detail data logs, and 
individual species were coded to facilitate the data entry process. 
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Data entry was conducted by UNICOR / FPI, a contractor assigned for this task by the NEFSC.  
UNICOR was allowed five weeks for data entry from the date the data logs were submitted to 
them.  Upon completion of the entry process, all data logs were returned to MarineFisheries in 
company with three electronic data files.  These files were also submitted directly to the NEFSC 
for loading into the SVDBS raw data tables. 
 
An audit of the cruise data was conducted using a remote access connection to the NEFSC 
database, the WHOI/SUN.  The audit followed the standardized procedures presented in the 
SVDBS Auditing Manual version 2.20.  Once the audit was complete, the NEFSC loaded the 
data into the SVDBS master data tables. 
 
The computer-collected bottom temperature data strings, NETMIND™ gear configuration data 
strings, and vessel survey tow track line files were edited by eliminating data strings erroneously 
collected between hauls.  The bottom temperature data was forwarded to the NEFSC for 
inclusion in the SVDBS master data table.  Remaining files which have yet to be uploaded to the 
NEFSC database remain on file at MarineFisheries. 

2.4.2 Sale of Catch / Project income 
 
Instead of wastefully discarding the catch overboard, cod and other commercially valuable 
species that underwent sampling were sold.  Proceeds from the sale of these fish were deposited 
into the MarineFisheries Research and Conservation Trust account, which was created to receive 
non-federal funds such as those from the sale of the survey catch.  During contract 0010, the 
income generated from the survey was used to pay unexpected expenses, enhance the survey 
and, if income allowed, extend the survey to include the full spatiotemporal coverage. This use 
of funds was in accordance with the recommendations of the April 2002 Report, 
“Recommendations from the IBS Committee convened by NMFS”.  The April 2002 Report 
recommended this use of funds to “eliminate any incentive for participants to alter their research 
practices to increase their catch of fish.”  
  
During contract 0109, proceeds from the sale of the catch were used differently.  Instead of using 
the funds towards enhancing or extending the survey, the generated funds were used to pay for 
the survey expenses. This decreased the amount invoiced to the federal government 
(NMFS/NCRPP) and resulted in the survey costing less money than what was budgeted for 
contract 0109.  In addition, funds allocated for contract 0109 were less than what was needed for 
a complete year (5 cruises) of surveying, and the extra funds that were anticipated to be used to 
finish a fifth cruise, consistent with the use of funds in previous years, were instead used to pay 
for four cruises and the fifth cruise (which would have been a complete survey) was never done.  
 
The total dollar amount of fish sold during the 06/07 survey was $102,014.43 (Table 6).  All fish 
were sold at local dealers in Gloucester, MA with the one exception to a trip that was landed by 
the F/V Titan in Portland, ME.  The F/V Jocka did not catch many legal sized fish and therefore 
never sold during the survey.  The F/V Lisa Ann II caught and sold the most fish.  The reason 
why the F/V Lisa Ann II had the most landings was due to the area that they surveyed (Ipswich 
Bay and Jefferies Ledge) and the fact that they had the most stations inside the fixed 
management area known as the Western Gulf of Maine closure.  Because of the frequency of the 
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catch and the overall average price per pound, Atlantic cod earned $71,677.31 which was 70% of 
the project income (Table 7).   
 

Table 6.  Summary of the value of project income by species. 

  
Species Weight (lbs) Avg. Price Total  

Atlantic Cod 36,680 $2.12 $71,677.31 
Haddock 8,057 $2.17 $15,934.53 
Pollock 11,001 $0.80 $5,754.70 
Winter Flounder 1,570 $2.04 $3,144.93 
Yellowtail Flounder 915 $2.01 $1,823.49 
Redfish 1,573 $0.82 $1,068.64 
Wolffish 464 $1.60 $784.95 
American Plaice 247 $2.28 $579.64 
Monkfish 132 $3.27 $448.27 
Witch Flounder 129 $3.00 $383.97 
Atlantic Mackerel 400 $0.40 $160.00 
White Hake 84 $1.50 $157.42 
Mixed Skates 70 $0.53 $43.35 
Cusk 31 $1.11 $36.42 
Lolligo Squid 84 $0.20 $16.80 
Total 61,437 $1.96 $102,014.42 

 
 

Table 7.  Summary of value of project income by vessel. 

 
 

Date Landed Jocka Lisa  Ann II Lady Jane Titan Total Cruise Number Invoice Number1 

5/16/2006   $2,483.80 $4,517.40   $7,001.20 2664 1 
5/20/2006   $46,639.11 $1,209.49   $47,848.60 2664 1 
5/21/2006   $5,104.54     $5,104.54 2664 1 
5/24/2006   $4,870.29     $4,870.29 2664 1 
5/25/2006     $2,426.80   $2,426.80 2664 1 
5/26/2006   $868.64     $868.64 2664 1 

11/21/2006     $1,212.82   $1,212.82 2665 7 
11/22/2006   $559.10     $559.10 2665 8 
11/28/2006   $1,532.36     $1,532.36 2665 8 
11/29/2006     $646.91   $646.91 2665 8 
11/30/2006   $489.69     $489.69 2665 8 
12/6/2006   $3,789.15     $3,789.15 2665 8 
12/7/2006     $1,393.27   $1,393.27 2665 8 

12/12/2006   $3,577.58     $3,577.58 2665 8 
12/12/2006       $747.25 $747.25 2665 8 
12/13/2006     $925.69   $925.69 2665 8 
12/14/2006   $743.29     $743.29 2665 8 
12/18/2006     $779.64   $779.64 2665 9 
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1/4/2007     $2,369.55   $2,369.55 2761 9 
1/6/2007   $534.24     $534.24 2761 9 

1/10/2007   $1,184.78     $1,184.78 2761 9 
1/12/2007   $377.67     $377.67 2761 9 
1/15/2007   $91.71     $91.71 2761 9 
1/19/2007   $586.57     $586.57 2761 9 
1/23/2007   $5,288.29     $5,288.29 2761 10 
1/25/2007   $2,858.23     $2,858.23 2761 10 

2/2/2007   $2.24 $177.42   $179.66 2761 10 
2/23/2007   $1,457.33     $1,457.33 2762 11 
2/27/2007     $939.11   $939.11 2762 11 

3/2/2007   $1,346.27     $1,346.27 2762 11 
3/22/2007   $284.20     $284.20 2762 11 

Total   $84,669.08 $16,598.10 $747.25 $102,014.43     
1Invoice number is the number invoice that the project income was reported to NCRPP by MarineFisheries. 

2.4.3 Outreach 
 
Outreach was a key component to the cod IBS.  The stakeholders of the survey were identified 
and divided into three groups: fishermen and industry from the New England groundfish fleet 
that would have an interest in or could assist the survey; fishermen and industry that would 
impact the survey and its activities; and the end users of the data (industry representatives/ 
scientists/managers). 
 
The first group was included during all phases of the implementation of the survey project.  
Several industry members with non-qualifying vessels participated on the implementation team. 
Others shared local knowledge of cod “hot spots” or areas of concern during the survey design 
phase.  During the gear development meetings, informative debates guided the selection of gear 
for the survey, and once on the water part-time fishermen assisted as scientific staff.  The 
contracted net builders and vessels also proved to be valuable in conducting the survey, making 
sacrifices and vesting countless hours to assure that the survey was successful. 
 
To keep this group informed and involved, several outreach outlets were utilized.  Some of the 
outreach efforts included: 
 

• Advertisements in local papers (Figure 3), 
• Several pages dedicated to the survey on MarineFisheries website 

http://www.mass.gov/dfwele/dmf/programsandprojects/ibsurvey.htm#ib.  Information 
included program description, maps of survey locations, coordinates, schedules, contact 
information, survey results, pictures and a short movie demonstrating age structure 
sampling, and 

• Displays at trade shows – Working Waterfront Festival, New Bedford MA, 
Massachusetts Lobstermen’s Association trade show. 
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Figure 3.  Cod IBS sample advertisement 
 

 
Advertisement was run monthly in the Fisherman’s Voice and the Commercial 
Fisheries News, from October through May while the survey was being conducted. 

 
The second group of stakeholders identified included the fishermen that had an impact on the 
survey and its activities, mainly fixed gear fishermen.  Common with any survey that utilizes 
mobile gear as its sampling tool, interactions with fixed gear can potentially occur.  Usually 
without intention, fixed gear fishermen set traps or nets in areas that have been randomly or 
systematically selected to be surveyed.  This can cost both the fixed gear fishermen and the 
survey a considerable amount of inconvenience, time, and money.  Most importantly, data 
quality can be impacted.   
 
To address this potential conflict, an outreach plan was developed during the previous contract 
for the cod IBS.  The plan was the product of a collaborative effort between state scientists and 
commercial fishermen.  The IBS outreach sub-committee, comprised of both scientists and 
fishermen from Maine, New Hampshire, Massachusetts and Rhode Island, reviewed and 
approved the plan.  
 
The outreach plan for the IBS of GOM cod included the following elements: 

 
-Mailings  

Maine: 
Letters sent to representatives of the LZC, LAC, MLA, Downeast Lobstermen’s Assoc., 
Commercial Fisheries News, Fishermen’s Call, and Fishermen’s Voice. 

New Hampshire: 
Letters, maps, coordinates, and schedules sent to all fixed gear fishermen.  A copy of the 
letter was supplied to NH F&G for copying, envelop stuffing, and distribution. 
 

- MarineFisheries Newsletter 
An advertisement for the IBS for GOM cod was placed in MarineFisheries quarterly 
newsletter.  This mailing reaches approximately 8,500 individuals that reside in 
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Massachusetts and throughout the New England region. 
 

- Listserv 
A memorandum summarizing the survey including, maps, coordinates, and schedules of the 
IBS for GOM cod was released on the MarineFisheries listserv.  This electronic e-mail 
messaging system is one of the preferred methods for the distribution of immediate releases 
and emergency information.  This distribution list reaches approximately 3,000 individuals 
that reside in Massachusetts and throughout the New England region. 
 

- Website 
A dedicated page on the MarineFisheries website was created to provide instant updates.  
Site includes general cod IBS information as well as maps, coordinates, and schedules.  Site 
address:  http://www.mass.gov/dfwele/dmf/programsandprojects/ibsurvey.htm#ibs 
 

- VHF Announcements 
New Hampshire: 
Contracted vessels made general announcements on VHF channel 16 that included dates, 
location of sampling tows, and vessel contact information 48 hours prior to deployment. 
 
Maine: 
The morning of deployment, a general announcement was transmitted on VHF channel 16 
for all stations that will be towed in or near the state of Maine territorial waters.  The 
announcement included dates, location of tows that would be attempted to be surveyed, and 
vessel’s contact information. 

 
In addition to the outreach plan review, the IBS outreach sub-committee also developed 
alternative outreach methods.  These methods were described in the minutes from the January 
18, 2005 outreach sub-committee meeting (Appendix D).   
 
One method that was implemented was the creation of an informational DVD about the NCRPP 
and the projects that it funded.  Produced by NCRPP and NOAA, the DVD included a segment 
on the cod IBS that gave a brief overview of the study, its goals, and how it will benefit 
management of the Gulf of Maine cod stocks.  This DVD was distributed to all groundfish 
stakeholders including industry, state and federal government, and the general public.   
 
In February 2007 MarineFisheries presented and participated on a panel at the Maine 
Fishermen’s Forum in Rockland ME.  The purpose of the session was to discuss and inform the 
public about the cooperative research trawl surveys that were currently being conducted as well 
as how they differed from the federal trawl survey.  MarineFisheries’ gave a presentation that 
included details on the purpose and goals of the survey, why the survey was needed, a 
description of the vessels, survey methodology, contact information for both state scientists and 
vessels, scheduling of the survey, location of the tows, the potential benefit of the survey, a 
request for their assistance in keeping the survey tows free of fixed gear, what has worked and 
what were the challenges with cooperative research.  Also included in the presentation was an 
industry perspective by Steve York, the captain of the contracted fishing vessel Jocka. 
 
The third group of stakeholders that were targeted through outreach consisted of end users that 
would be using the data for research and management.  Since this was a new data source, 
informing the group of the availability and how to retrieve the data through specific requests was 
important.  To do this packets that included information about the survey, species distribution 
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maps, and length frequency information for ten commercially valuable species were created and 
distributed to the appropriate scientists. 

2.4.4 Training 
 
With the exception to hiring a new field coordinator in February 2007 and a new captain on the 
Portland-based fishing vessel, the staff and contracted vessels used to implement contract 0109 
were virtually the same as those used under contract 0010. No formal training sessions were 
required prior to conducting the survey. Below is an overview of the training that took place 
prior to contract 0109. 
 
Staff was trained prior to the initiation of the cod IBS via an in-house sampling design/training 
meeting held for dedicated program staff and members of the MarineFisheries Resource 
Assessment program.  The Resource Assessment program conducts a standardized trawl survey 
twice a year with the goals to estimate abundance and distribution of estuarine and coastal 
species found within Massachusetts territorial waters.  They utilize the same protocols and 
procedures used by the NMFS, Northeast Fisheries Science Center Ecosystems Survey Branch 
and have knowledge of the procedure for completing the survey trawl haul and species detail 
logs that were used during the cod IBS. 
 
Training for the contracted vessels included one to two days of sea trials held prior to the start of 
the first leg.  The sea trials entailed net calibration exercises while the catches were handled as 
mock work-up tows.  Contracted scientific staff and vessel crew were instructed on proper 
biological sampling techniques including, but not limited to: species identification, collecting 
species weights and lengths, subsampling protocols, maturity sampling, and age structure 
extraction.   
 
Other scientific staff training was provided for the following topics: NMFS logs while in situ, 
computer equipment, software, data loggers, net mensuration equipment, digital shipboard 
balances, and other equipment required to conduct the survey.   
 
Captains and scientific staff tested and refined towing protocols and proper gear configurations, 
while decks and sampling stations were coordinated. 
 
The chief scientists deployed throughout the first cruise of the cod IBS were dedicated program 
staff and in-house staff.  During the first cruise, these individuals trained three contracted 
scientific staff on the duties of chief scientist.  These individuals’ responsibilities were later 
increased and in subsequent surveys they acted as chief scientists.  Training material included 
detailed instructions for completing all survey data logs, techniques for accurate data collection, 
directions for all computer-generated data collection programs and guides for identification 
purposes.  These identification guides included: 
 

• NEFSC.  Guide to Maturity Staging for Atlantic Cod Gadus morhua.  National Marine 
Fisheries Service, Northeast Fisheries Science Center, Ecosystems Survey Branch.  
Woods Hole, MA. 

 
• New Hampshire Sea Grant.  2002.  Skates of the Western Gulf of Maine.  NSGL#: NHU-

H-02-002. 
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• Robins, C.R., G.C. Ray, J. Douglass and R. Freund.  1986.  A Field Guide to Atlantic 
Coast Fishes (North America)

 
.  Houghton Mifflin Company. New York.  354 p. 

• Tomkiewicz, J., L. Tybjerg, N. Holm, A. Hansen, C. Broberg and E. Hansen.  2002.  
Manual to determine gonadal maturity of Baltic cod.  DFU-rapport 116-02, 
Charlottenlund: Danish Institute for Fisheries Research.  49 p. 

 
• Williams, A.B.  1974.  Marine Flora and Fauna of the Northeastern United States. 

Crustacea : Decapoda.  NOAA Technical Report NMFS 389.  50 p. 

2.4.5 Safety Training 
 
Conducting survey work, particularly during the time of year of the IBS for GOM cod, is 
hazardous work.  Although some of the contracted professional observers, scientific staff and 
fishermen had varying degrees of safety training, a formal training session for the entire project 
was necessary.  During contract 0010, the North East Safety Training Company (NESTC) was 
contracted to conduct a commercial fishing vessel safety training class.  This safety class gave 
basic instruction in unintentional flooding, fire fighting, man overboard and abandoning ship 
procedures and was open to all program scientific staff, the contracted fishing vessel crews, and 
other in-house staff that were projected to participate in the cod IBS.  

Figure 4.  Safety training 

 
A member of the cod IBS scientific staff igniting a handheld signaling flare during 
the safety training class, taught by NESTC in Gloucester, MA. 
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3 PROJECT MANAGEMENT 
 
The cod IBS required a combination of dedicated hired staff, subcontractors, contracted 
professional fisheries observers, and in-house staff to conduct the survey.  In addition, several 
volunteers and graduate students from local collages and universities assisted.  In-house staff 
also contributed significantly to the implementation the survey.  The majority of the support 
from in-house was donated by MarineFisheries and therefore did not impact the cod IBS budget. 
 

3.1 Project Management 
 
A schematic of the pool of staff and support is detailed in Figure 5.  A brief description of the 
duties for the staff that were involved in implementing the IBS for GOM cod are below: 
 
Program Manager:

 

  David Pierce, MarineFisheries Deputy Director, oversaw general operations, 
contracts, and budget. 

Program Leader:

 

  Bill Hoffman, MarineFisheries full-time employee, dedicated to the cod IBS. 
Responsible for management and implementation of the survey including, budget, outreach, 
survey vessels, survey staff, design, scheduling, and training.  Completed permitting, analysis, 
report writing. Chief Scientist. 

Field Coordinator:

 

  Daniel Salerno/ Brant McAfee, contracted employee, dedicated to the cod 
IBS.  Data management including editing, auditing, and data queries/requests.  Coordinates 
vessel supplies, conducts biological and safety training, Chief Scientist. 

Program income and expenditures:

 

  Kevin Creighton (Federal grants and contracts coordinator), 
Darlene Pari (accounting) MarineFisheries full-time staff.  Responsible for submitting invoices 
to NMFS and paying project expenditures. 

Sea Samplers (contract): 

 

 AIS inc., AIS is an observer company that also currently holds the 
federal observer contract. Sarah Reynolds (Chief Scientist) and Robert Noonan (sea 
sampler/former commercial fisherman), sea sampling support, professional Federal Observer. 

Contracted sea samplers (private):

 

  Andrew Gowen (Chief Scientist)  privately contracted 
personnel, sea sampling support.  Both have experience with cooperative research.  

Data Analysis:

 

  Steven Correia/Micah Dean, MarineFisheries Aquatic Biologist III / Policy 
Management & Regulations.  Assisted and provided guidance for survey design, sampling 
design, and data analysis.   

DMF staff:  Pool of in-house staff that assisted in the field with sea sampling and chief scientist 
support MarineFisheries.
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Figure 5.  Project management for the IBS for GOM cod 
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Additional in-house support:

 

  Several MarineFisheries projects and personnel were drawn upon 
to assist with the implementation of the cod IBS.  In particular, the Conservation Engineering 
program for net development, calibration, and underwater videography; Statistics program for 
data analysis, database support, GIS mapping, survey design; and the Resource Assessment 
program for survey design, sampling design, and sea sampling/chief scientist support. 

Commercial fishing industry participation:

 

  The four commercial fishing vessels that were 
selected to serve as the cod IBS sampling platforms were: F/V Jocka, F/V Titan, F/V Lisa Ann, 
and the F/V Lady Jane (Table 8).  Reidar’s Manufacturing Inc, Fairhaven MA, was contracted as 
the survey’s net builder.  In addition to building and providing the survey nets and gear, they also 
provided support throughout the survey.  This support included maintaining the gear and nets 
(throughout the survey period, if major damage occurred Reidar’s would repair nets.  At the end 
of each survey, they would meticulously inspect each net to ensure top condition and 
standardization for the next year’s survey), transporting nets and gear, and providing assistance 
with preparing the contracted vessels for survey work.  The commercial fishermen that worked 
on a volunteer basis and provided local knowledge of vessels, gear, nets, and times and locations 
of local aggregations of GOM cod are too numerous to list. 

Table 8.  Contracted fishing vessels 
 

Vessel Homeport Doc # L.O.A.1 Owner Captain 

Jocka Cundy’s Harbor, ME 939745 67 Terry 
Alexander 

Terry 
Alexander 

Lisa Ann II Newburyport, MA 1139403 58 Jim Ford Jim Ford 

Titan Portland, ME 1051164 66 Michael Love Russell 
DesJardins 

Lady Jane Gloucester, MA 608078 76 Russell 
Sherman 

Russell 
Sherman 

1 L.O.A- length over all 
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4 FINDINGS 
 
The first cod IBS cruise under contract 0109 began on May 13, 2006 and the final cruise finished 
on March 17, 2007.  During that time four complete cruises  were successfully conducted.  All 
data are now in master data format and available to scientists and managers.  
 

4.1 RESULTS  
 
Biological, oceanographic, and meteorological information were collected in all of the cruises, 
entered in logs and computers, edited, audited and are now available for analysis on the 
WHOI/SUN database.  Detailed spatiotemporal information by length and weight was collected 
for GOM Atlantic cod, as well as for several other species of interest.  Biological sampling was 
expanded for cod to include maturity, age structures, individual weights, and food habits.  

4.1.1 Species Caught 
 
Total weight and number of species caught by cruise are provided in Table 9.  The protocol for 
working up catches included weighing all species caught and measuring all commercially sought 
after species, but not all species that were caught by the trawl.  If catches were too large to fully 
sample, catches were sub sampled according to the protocols described in Appendix C.  As a 
general rule, catches were never estimated and only sub sampled if size of catch or time 
limitations required doing so. The exception to this rule was an estimation of a large catch of 
Spiny Dogfish that could not be hauled aboard due to the size of the catch.  In this case, the 
amount of catch was estimated and then a sub sample was obtained to calculate sex ratios for 
sex/weight estimates.  
 
The top three species caught during the survey were Spiny Dogfish, Atlantic Cod, and Acadian 
Redfish.  Spiny Dogfish are a migratory species and are most prevalent throughout the survey 
during the fall and are virtually absent during the winter months. During the fall 
November/December cruise, 73% of all the Spiny Dogfish landings were caught. This pattern in 
spatial temporal availability is a trend that is similar for all years that the cod IBS has been 
conducted.  
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Table 9.  Total weight and number of species (where applicable) caught by the cod IBS by 
cruise. 

Species Name  Cruise 2664 Cruise 2665 Cruise 2761 Cruise 2762 TOTAL 

Weight Number Weight Number Weight Number Weight Number Weight Number 

ACADIAN REDFISH 6,185.9 45,112 5,832.3 42,077 3,561.1 23,399 5,011.5 32,722 20,590.8 143,310 
ALEWIFE 942.7 0 1,985.4 0 478.4   262.2 0 3,668.7 0 

AMERICAN LOBSTER 1,240.5 2,811 1,204.7 2,447 985.5 2,378 627.9 1,712 4,058.6 9,348 
AMERICAN PLAICE 1,599.2 10,189 1,095.9 8,241 497.8 3,868 370.6 2,910 3,563.5 25,208 
AMERICAN SHAD 35.9 0 258.4 0 194.4   9.6 0 498.3 0 

ATLANTIC COD 19,309.6 8,280 6,790.6 7,070 4,704.7 6,563 2,345.1 4,928 33,150.0 26,841 
ATLANTIC HALIBUT 205.3 65 44.7 25 136.1 71 57.1 55 443.2 216 

ATLANTIC HERRING 1,650.5 0 4,705.2 1 2,055.8   2,290.7 0 10,702.2 1 
ATLANTIC MACKEREL 97.0 0 1,815.8 0 1,422.8 1 1,040.4 0 4,376.0 1 

ATLANTIC MENHADEN 4.3 0 0.0 0 0.0 0 0.8 0 5.1 0 
ATLANTIC ROCK CRAB 7.3 0 6.9 0 4.7 1 1.7 0 20.6 1 
ATLANTIC WOLFFISH 290.1 52 32.3 8 10.6 3 32.6 7 365.6 70 

BARNDOOR SKATE 1.3 0 13.0 0 0.8 0 0.0 0 15.1 0 
BLACK SEA BASS 2.1 0 1.8 0 0.5 2 0.0 0 4.4 2 

BLUEBACK HERRING 4.6 0 50.8 2 27.0   33.2 0 115.6 2 
BOREAL ASTERIAS 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 
BUCKLER DORY 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 

BUTTERFISH 0.6 0 179.4 0 18.7 1 1.8 0 200.5 1 
CUNNER 24.8 0 30.4 1 24.9   5.9 0 86.0 1 

CUSK 27.7 23 67.3 7 25.0 18 18.2 12 138.2 60 
FOURBEARD ROCKLING 0.9 0 2.2 4 0.6 0 5.4 0 9.1 4 

FOURSPOT FLOUNDER 26.8 0 55.8 51 34.5 3 15.6 0 132.7 54 
GOOSEFISH 255.4 235 298.4 215 100.3 134 28.5 85 682.6 669 
GREENLAND HALIBUT 27.0 0 1.9 4 2.5 10 5.2 8 36.6 22 

HADDOCK 4,690.7 4,272 3,076.5 4,218 2,547.0 3,074 1,732.6 2,463 12,046.8 14,027 
JONAH CRAB 25.3 0 14.1 12 12.3 4 16.7 0 68.4 16 

LITTLE SKATE 87.0 0 244.1 0 290.9   162.5 0 784.5 0 
LOLLIGO SQUID 0.6 0 76.6 0 0.0 0 0.0 0 77.2 0 
LONGFIN SQUID 16.8 0 301.7 4 79.2   14.0 0 411.7 4 

LONGHORN SCULPIN 614.4 0 898.9 1 606.6 17 937.3 0 3,057.2 18 
LUMPFISH 83.3 0 24.0 2 85.3 3 77.0 0 269.6 5 

NORTHERN MOONSNAIL 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 
NORTHERN SAND LANCE 0.4 0 0.0 0 3.0   0.0 0 3.4 0 

NORTHERN SEAROBIN 0.8 0 1.4 0 0.0 0 0.1 0 2.3 0 
NORTHERN SHRIMP 629.1 0 424.2 0 357.0   511.8 0 1,922.1 0 
NORTHERN STONE CRAB 1.9 0 1.9 0 0.9   1.9 0 6.6 0 

OCEAN POUT 682.0 0 70.9 5 123.2 9 63.2 0 939.3 14 
OCEAN QUAHOG 0.1 0 0.0 0 0.0 0 0.0 0 0.1 0 

OCTOPUS UNCLASSIFIED 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 
POLLOCK 1,594.3 1,950 5,209.2 2,002 3,062.1 2,242 2,223.1 4,552 12,088.7 10,746 
RAINBOW SMELT 0.1 0 4.2 110 13.3 9 12.4 0 30.0 119 

RED HAKE 266.0 0 748.1 0 274.4   39.5 0 1,328.0 0 
SCUP 1.3 0 4.5 27 3.6 9 0.2 0 9.6 36 

SEA LAMPREY 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 
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   Figure 6.  Summary of species caught during the cod IBS May-April 2006/2007 
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SEA RAVEN 316.9 0 162.8 3 170.6 2 209.4 0 859.7 5 
SEA SCALLOP 13.0 0 7.2 3 16.0 2 6.8 0 43.0 5 

SHORTHORN SCULPIN 0.3 0 0.0 0 4.8   5.6 0 10.7 0 
SILVER HAKE 180.7 0 520.2 0 260.0   128.8 0 1,089.7 0 

SMOOTH SKATE 30.3 0 19.0 2 16.7   3.5 0 69.5 2 
SNAKEBLENNY 0.2 0 0.1 0 0.0 0 0.0 0 0.3 0 
SNOW CRAB 1.3 0 0.8 1 0.2 0 5.6 0 7.9 1 

SPIDER CRAB UNCL 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 
SPINY DOGFISH 3,679.9 0 65,500.5 14,431 20,686.8 2,959 356.3 0 90,223.5 17,390 

STRIPED ANCHOVY 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 
STRIPED BASS 78.6 17 0.0 0 0.0 0 0.0 0 78.6 17 

SUMMER FLOUNDER 2.0 3 4.1 4 2.9 4 4.8 3 13.8 14 
TAUTOG 1.7 0 0.0 0 0.0 0 0.0 0 1.7 0 
THORNY SKATE 255.3 0 392.0 4 195.6   136.9 0 979.8 4 

WHITE HAKE 67.4 409 295.1 892 128.0 702 25.4 226 515.9 2,229 
WINDOWPANE 10.4 104 62.3 345 58.3 401 61.7 473 192.7 1,323 

WINTER FLOUNDER 998.8 3,604 1,260.8 4,138 802.5 2,916 433.9 1,355 3,496.0 12,013 
WINTER SKATE 115.0 0 900.9 2 334.1   131.3 0 1,481.3 2 
WITCH FLOUNDER 145.7 595 185.2 1,289 66.4 591 36.3 289 433.6 2,764 

WRYMOUTH 1.9 0 1.2 0 0.4 1 3.0 0 6.5 1 
YELLOWTAIL FLOUNDER 522.5 1,477 731.3 2,704 911.3 3,821 480.5 2,127 2,645.6 10,129 
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4.1.2 Cod Spatiotemporal Distribution and Rolling Closures  
 
The April 2002 Report identified that this study was needed to “obtain more detailed information 
about cod than is currently available from the existing surveys and help refine the description of 
future closures in space and time.”  However, note that the cod IBS was not specifically designed 
to study the rolling closures, and therefore it cannot be used for evaluating the “effectiveness” of 
closures in reducing mortality or to estimate the relative contribution of the rolling closures 
toward reducing GOM cod mortality, compared to other management measures.  The rolling 
closures are only one component of a multi-faceted management plan and are used in 
conjunction with other management regulations (Days at Sea (DAS), trip limits, mesh-size, etc.), 
to achieve a goal of a targeted mortality rate. 
 
For the purposes of this report, and to demonstrate the utility of the cod data compiled, analysis 
to display the spatiotemporal distribution of GOM cod by weight, number, juvenile fish, mature 
fish, spawning biomass, and pre-spawning biomass was performed.  This analysis is the same 
that was performed and presented to the groundfish Plan Development Team (PDT) in August 
2005.  For analysis purposes, the cod IBS data were post stratified into a 30-minute strata 
comprised of six stratums.  Each stratum was delimited using the same 30-minute lines of 
latitude that are used for the north and south boundaries of the rolling closures.  These findings 
and a map of the 30-minute strata were updated and are attached in Appendix E. 

4.1.3 Length Frequency Tables 
 
The length compositions for several important species are shown in figures in Appendix F.   
These figures have both mean numbers per tow at length and mean number at length as a 
proportion of total number by strata and cruise for the 2003/2004, 2004/2005, and 2006/2007 
surveys.  Length distributions of different post-stratified strata can be examined by reading 
across rows.  Temporal changes in length distribution within strata can be examined by reading 
down columns.  Each figure includes a series of length frequency graphs that show average 
number at length throughout the entire survey period by post-stratified 30-minute strata.  This 
type of analysis is unique because its format illustrates the general trends in distribution, stock 
demographics, and the co-occurrence of cod with other species.  

4.1.4 Spatial-Temporal Distribution of Species 
 
The distributions of catch per tow for cod, haddock, pollock, redfish, winter flounder, yellowtail 
flounder, American plaice, witch flounder, windowpane flounder, halibut, white hake, monkfish, 
American lobster, and rainbow smelt are shown in Appendix G.   These data are equally as 
detailed and comprehensive as the cod data.  Included in this appendix are ARC/GIS produced 
distribution maps of kilograms (Kg) per 30-minute tow.  Also included are percent length 
frequencies, average number at length (where applicable), the average number at length as a 
percentage of total number, and a length frequency overview by species per cruise and strata.
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Figure 7.  Biological sampling 

 

                             Scientific staff and crew collecting data from a survey catch 
 

4.1.5 Cruise Completion Rates 
 
Completion rates varied from area to area within the cod IBS strata. During the 2006/2007 
survey, vessel completion rates ranged from 44% to 96%.  Combined for all cruises the average 
completion rate was 77% (Table 10).  Cruise number 1 (cruise code 2761), completed in January 
and February 2007, had an average completion rate of 44%, which was the lowest of all of the 
surveys.  The reason for the low completion rate was twofold. First, typical for that time of the 
year, extreme weather plagued the northeast portion of the strata. This limited the contracted 
vessel to short windows of safe conditions, which did not allow the contracted vessel adequate 
time to venture offshore, survey areas and complete assigned stations.  Second, a late lobster 
shed occurred in 2006 which resulted in an excessive amount of fixed lobster gear that 
obstructed potential lobster tows.  During previous cod surveys, fall has been the most active 
time of year for the lobster industry, and fixed gear has consistently presented a major obstacle 
for the survey vessels. To add to the problem, the water off the Maine coast are limited by the 
amount of towable bottom due to hard and irregular bottom and depths outside the survey strata. 
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Table 10.  Station completion rates. 

 

  
Downeast 

– Mid 
Coast ME 

Mid Coast  
- Southern 

ME & 
Offshore 

Southern 
Maine – 

Cape Ann 
MA 

Cape Ann 
– Cape 

Cod MA 
Total 

20
06

/2
00

7 

Cruise 
2664 

Apr – May 

34/58 
(58%) 

40/57 
(70%) 

47/54 
(87%) 

54/56 
(96%) 

175/225 
(78%) 

Cruise 
2665 

Nov – Dec 

31/57 
(54%) 

47/57 
(82%) 

46/55 
(84%) 

53/56 
(95%) 

177/225 
(78%) 

Cruise 
2761 

Jan – Feb 

25/56 
(44%) 

42/57 
(74%) 

60/67 
(90%) 

40/45 
(89%) 

1167/225 
(74%) 

Cruise 
2762 

Feb – Mar 

31/57 
(54%) 

47/57 
(82%) 

46/55 
(84%) 

53/56 
(95%) 

177/225 
(79%) 

 

Totals for 
06/07 

121/228 
(53%) 

176/228 
(77%) 

199/231 
(86%) 

200/213 
(94%) 

696/900 
(77%) 

 
Station completion rates (# completed vs. # assigned) by region and cruise for the 2003/2004 and 2004/2005 
surveys. 
 

4.1.6 Comparison of Industry and Grid Tows 
 
Although detailed analysis was outside the scope of work for contract 0109, a preliminary 
analysis was done for the comparison of catch rates of the industry selected stratified random 
grid stations verses the systematic grid stations.  The purpose of the analysis was twofold. First, 
it can provide provided an example of future analysis that could be done if funding was made 
available.  Secondly, it was preformed to give insight to the question that was asked during the 
2006 technical peer review (see section 5.3): “is there a difference between the two types of 
stations?”  Results for this analysis are located in Appendix H. 
 
Catches in weight (kg) for industry and grid stations are summarized in Tables 11-13 and Figure 
1 of Appendix H.   The distributions of industry tows and grid tows are both highly skewed and 
are similar in range.   The lower half of the data distributions are very similar, with only a slight 
increase  (2-4 kgs) for industry stations compared to the grid stations (Table 12) in central 
location as measured by the median, trimeans, and trimmed means.  A Wilcoxon rank sum test 
found no significant difference in location between the industry and grid stations (P=0.14). 
 
Measures of spread are also similar for the two station types.  The largest difference found is in 
the inter-quartile range, which is wider for the industry stations (42.7), than for the grid stations 
(28.6) (Table 13).  This is largely driven by the 75th quantile for industry stations, which is about 
14 kg higher than the 75th quantile for grid stations.  The middle 75th range of the data (12.5th -
87.5th quantiles) is similar for both station types.   The distribution and range of the outliers 
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(defined here as values greater than 75th quantile +1.5 inter-quartile range) are similar for both 
industry and grid tows.    
 
Comparisons of the distributions of catch weight, catch in number of cod =>40 cm and catch in 
number of cod < 40 cm by year and strata are shown in Figures 2 through 6 in Appendix H.  
Differences between the stations types appear to be small relative to other factors such as strata 
and month. 
  

Table 11.  Comparison of summary statistics for catch weight for grid and industry tows 

 
Station 

type 
Number 
of tows Minimum 

12.5th 
quantile 

25th 
quantile Median 

75th 
quantile 

87.5th 
quantile Maximum 

Grid 880 0.1 1.8 3.4 9.9 32.0 82.2 12,060 
Industry 642 0.1 1.6 3.5 12.2 46.2 85.2 6,804 

 

Table 12.  Comparison of various measurements of location 

 

Station 
type median trimean 

Trimmed 
mean 
(0.10 

trimmed) 
Arithmetic 

Mean 
Grid   9.9 13.8 19.0 74.5 

Industry 12.2 18.5 23.1 71.7 
 

Table 13.  Comparison of various measurements of spread 

 

Station 
type Range 

Inter-
quartile 
range 

Middle 
75% 
range MAD 

Standard 
deviation CV 

Grid 12,059.9 28.6 80.4 11.9 482.6 648.2 
Industry   6,803.9 42.7 83.6 15.6 380.4 530.8 

 

4.1.7 Net Mensuration Analysis 
 
Using data collected with the NETMINDTM Trawl Monitoring System, a net mensuration 
analysis was performed.  The purpose of the analysis was to make inter-vessel comparisons to 
determine if the gear configuration and its performance was the same on all vessels at various 
depths.  Because an in-depth analysis was outside the scope of the contract, a full complement of 
data that was necessary for the analysis was not available, and therefore results are preliminary in 
nature.  It is recommended that if funding becomes available in the future the results from this 
analysis be used as a model for future analysis as well as be used to identify possible additional 
data elements that could be collected during future surveys. 
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The NETMINDTM system records measurements, in real time, of the net and trawl doors 
geometry. Data elements that were used for this analysis included start and end depth (recorded 
off of the vessel’s sounder), headrope height, and door spread. All headrope sensors were placed 
on the center line of the headrope, while all door sensors were shackled in the same location on 
the front of the trawl doors. 
 
As described in section 2.2.4, the vessels rotated two net mensuration systems throughout the 
sampling fleet during the survey. Data was recorded during typical survey tows when time and 
conditions allowed. On occasion loss or malfunction of the equipment prohibited the collection 
of the data and therefore not all tows were recorded.. In general, net mensuration data contain a 
great deal of erroneous readings.  Prior to analysis, all unrealistic values were censored from the 
data. 
 
The distribution of depth fished by each vessel varied among the vessels.  The majority of tows 
for the fishing vessel Lady Jane tended to be less than 75 meters, while the majority of tows for 
the fishing vessel Titan and Jocka were greater than 75 meters (Appendix I. Figure 1.).  This 
difference in depth was attributed to the bathymetry of the locations that the vessels were 
assigned.  The Lady Jane had stations in Massachusetts Bay and Cape Cod Bay which tend to 
encompass shallower depths, while the vessels that surveyed off of the Maine coast were 
exposed to underwater ledges and drop offs that quickly increase in depth once leaving the shore.   
This lack of balance  of depth distribution among vessels complicated the analysis because it 
prevented the survey from obtaining an adequate number of data points for these vessels at all 
depths. 
 
Also complicating the analysis was the methodology used to collect depth information.  Depth 
was only collected at the start and end of the survey tow.  Because the survey uses commercial 
style tows that tend to extend over different depths within one tow, the average depth used for 
this analysis may not be representative of the actual depth that was surveyed.  MarineFisheries 
did work to resolve this flaw.  During cruise number 2762, 12 Star-Oddi Data Storage Tags 
(DST) were loaned from MarineFisheries and deployed.  These tags were capable of recording 
depth and time of measurement at a pre-programmed interval.  By using these tags, an accurate 
depth could be synched with net mensuration data giving the true geometry of the trawl at depth.  
Unfortunately, due to fiscal constraints under this contract, the survey stopped earlier than 
anticipated and this work (which was not a deliverable of the contract) was not finished. 
 
Common for all vessels, the average door spread at depth increased as depth increased 
(Appendix I. Figure 2.).  This is typical in all trawling as it is directly related to scope and the 
amount of wire that is available.  The more wire set out the further the doors can spread the gear.  
Door spread did tend to have more variance at depth (Appendix I. Figure 3.).  Door spread on the 
Lisa Ann II showed to be slightly greater in shallower depths, but because an insufficient amount 
of data was collected on all of the vessels, this data were not conclusive.  
 
An average headrope height during the survey was typically 4.4 meters.  On all vessels headrope 
height decreased at depth.  A variance in the headrope was observed on the Lady Jane in shoal 
water, however, after further investigations this variance was contributed to the depth data set 
rather than a significant difference in the vessel (Appendix I. Figure 4). 
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4.2 SURVEY PROBLEMS 
 
Several unforeseeable obstacles were encountered during all years of the cod IBS, including the 
2006/2007 cruises completed under contract 0109.  Although cooperative research is not a new 
concept, using multiple commercial fishing vessels as sampling platforms in a standardized 
survey in the GOM is.  The development and implementation of the survey was a unique 
collaborative effort that included New England state and federal scientists, managers, and 
commercial fishermen working together to produce a cod survey.  Some of the problems 
encountered during the first two years of the cod survey are detailed below.  

4.2.1 Fixed gear 
 
As mentioned above, the presence of fixed gear was the most significant problem that the survey 
encountered.  Despite numerous outreach attempts, the removal of fixed gear from the areas to 
be surveyed was not significantly successful.  Comparing the completion rates to the 2003/2004 
and 2004/2005 , which were 74% and 76% respectively, to the 2006/2007 completion rate there 
was no significant improvement.  Within the survey season, rates did improve from fall to spring, 
but this was attributed to the differences in fishing effort, rather than a response to cod IBS 
outreach.  The areas of the survey that were impacted the greatest were from the ME / NH border 
east to the Canadian / ME border. 
 
The most successful method to obtain stations free of fixed gear was by working tow-by-tow and 
one-on-one with fishermen.  However, given that the strata covered such a large area, hundreds 
of fixed gear fishermen needed to be contacted, and it was logistically impossible to do so.  
Therefore, the areas with the highest concentrations of fixed gear (e.g., Mohegan island, southern 
Maine, and Massachusetts Bay) were the primary areas of focus for one-on-one contact.  

4.2.2 Federal Contract Scheduling 
 
Conducting the survey is a major undertaking and commitment for both the primary contracted 
state agency, and the sub-contracted survey vessels.  In order to be successful in achieving the 
targets for each cruise and the overall goals of the survey, the vessels are required to be fully 
committed to the survey and have flexible schedules during the times of the year that the survey 
is conducted.  To do this, the vessels must know well in advance (usually in the beginning of the 
groundfish management fishing year, May 1st) of their required commitment for the following 
survey period beginning in November.   
 
During the contract period, information about contract extensions and /or new contracts, or lack 
there of, was given ‘last minute’, causing serious scheduling problems for the fishermen. Not 
being able to plan the fishing year in advance can cost the vessels a considerable amount of 
money and this potential loss results from how they are managed. Because they are given a set 
amount of days that they are allowed to fish (Days at Sea (DAS)), they must plan in advance 
how they are going to use their DAS so to ensure that they have a steady source of income year 
round, as well as how to maximize their return.  Also, because the amount of DAS is limited, the 
vessels often require additional income through participation in other fisheries (i.e. lolligo, silver 
hake, sea scallop, etc.) or alternative cooperative research projects.  Not knowing in advance the 
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required commitment to the study can complicate this necessary planning or prevent them from 
meeting cooperative research application deadlines. 
 
The processing time to award the new contract was unfortunately overdue.  Granted that 
MarineFisheries was merely a contracted organization that was hired to implement a project for 
NOAA/NMFS, they still had a vested interest and wanted to ensure that the study was completed 
to the best of its ability and it accomplished the studies original goals.  Because contract 0109 
was not awarded until 5/12/06, a data gap was created between the end date of contract 0010 and 
the start of 0109. This included 3 cruises that would have sampled inside the March April, and 
May rolling management areas known as the “rolling closures”. This unfortunate gap breaks up 
the continuity the data and increases the difficulty in analysis. It also decreases its utility to be 
used to evaluate current management practices. 
 
Uncertainty of the future of the project and confusion with the project’s end dates complicated 
the management of the project as well.  This impacted MarineFisheries ability to effectively 
manage the program and the ability of the vessels to properly plan, costing them funds.  
 

4.3 ADDITIONAL WORK NEEDED 
 
The cod survey is a pilot program and remains “work in progress”.  This study has enormous 
potential and if developed into a long-term study, managers, scientists, and fishermen would be 
anticipated to benefit from the data collected during the survey.  Some of the potential additional 
work that could be undertaken is discussed below, while some recommended survey 
improvements are described in section 5.4. 

4.3.1 Food Habits for GOM Cod 
 
Collection for prey composition and energetic information was initiated the final cruise of the 
05/06 survey and continued in 2006/2007.  Because the collection of stomachs could provide a 
good basis for future studies, sampling was continued.  At this time, it is not known exactly how 
many stomachs have been collected, but it is estimated that over 500 samples are available.  If 
funding is available, the stomachs have been preserved and could be analyzed by 
MarineFishieries staff   Although this process was not included in the original scope of work, 
this task was incorporated into the samplers’ workload and did not compromise daily station 
completion rates.   

4.3.2 Individual Weights for GOM cod 
 
Measuring individual weights (whole and eviscerated) for the development of a length-weight 
relationship and condition factor for Atlantic cod was continued during contract 0109.  Although 
preliminary, the work could be expanded upon. 

4.3.3 Increase Resolution in Areas of Abundance 
 
The cod IBS was designed to measure spatial/temporal changes in cod distribution in the inshore 
waters of the GOM.  However, the survey does not have sufficient stations to characterize cod in 
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some localized areas of high abundance.  Enhancement of resolution in these areas during times 
of historic abundance would facilitate comparing these areas throughout the strata.  

4.3.4 Habitat Information 
 
As mentioned in the final report for contract 0010, having the ability to correlate catch rates to 
habitat type and unique physical features is valuable information for both fishery scientists and 
managers.  An advanced seabed classification system is capable of collecting this information.  
Once initiated, the system is capable of electronically collecting data in the background while 
survey tows are conducted.  The unit is interfaced with the vessel’s sounder (if compatible) and a 
personal computer (PC) that is capable of quantifying substrate and bottom type.  The system 
uses Roxanne technology and analyzes the second echo of the vessels sounder. Each substrate 
and bottom type is assigned a value that is stored both graphically on plotting software and 
numerically in a log.  These data can be analyzed spatially or in correlation with trawl catch rates 
throughout the survey area.  Preliminary work was done during the 2005 survey and 
demonstrated one aspect of the survey that could be enhanced. This data collection was 
continued during the 2006/2007 and is available for analysis.  

4.3.5 Fisheries Scientific Computing System 
 
Fisheries Scientific Computing System (FSCS) is a state-of-the-art digital data collection and 
information management system that can capture all critical data as survey catches are processed 
(i.e. species identification, catch weight, fish length, fish weight, sex ratio, reproductive maturity, 
and stomach content data), thereby providing near real-time stock assessment input data.  The 
advantages to using the system in the cod IBS could be the elimination of the need to record 
information on paper logs which is inefficient, includes transcription errors, and expensive.  The 
system is designed to improve efficiency on deck, data quality, tracking fish sampling protocols, 
and minimize data processing time.  The initial set-up cost is high, but would significantly 
enhance survey data collection and processing. 
 
During the summer of 2007,  MarineFisheries staff, including the cod IBS project leader and 
field coordinator, participated on the Northern Shrimp resource assessment cruise (shrimp 
cruise).  Besides the fact that the project leader acted as the “shrimp biologist” for that leg of the 
cruise, the purpose was to obtain “hands on” experience using the portable FSCS system.  Also 
on the cruise was NMFS personnel Paul Kostovick, one of the creators and experts of the FSCS.  
After 6 days working with the system it became apparent that the cod IBS could significantly 
benefit from the use of the system.  It was also noted that significant training in the installation, 
operation, and troubleshooting of the system would be required for the chief scientists.  This 
training would take several days (including training days in the field) and would have to be 
incorporated in the cost of the survey.  Also, because of the investment in training, it would be 
important that staff turnover be low.  This would require several dedicated cod IBS personnel be 
hired rather than temporary contracted help.  This change would increase the cost of deploying 
the system and the overall cost of the survey.  

4.3.6 Survey Trawl Reference Manual 
 
A survey trawl reference manual is an invaluable tool that could be developed for the cod IBS.  
Creating a manual would entail survey participants, scientists, and the survey’s contracted net 
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builder to work with subcontracted gear specialists that have extensive knowledge of survey 
trawls and access to technical equipment.  Below is a description of a manual that was supplied 
from Marine Institute/CSAR, Department of Fisheries and Oceans Canada: 
 

Collecting data for population abundance surveys in a harsh environment, where the 
survey tool is away from direct visual observation, is often a difficult task.  Added to this 
task, is the bias and variance that may be attributed to the survey trawl from human, 
environmental and gear performance issues.  Knowing that the survey trawl is 
constructed in the same manner and out of the same material consistently is essential, 
thus the calibration and standardization of survey trawls is essential. 
 
A Survey Trawl Reference Manual is used by the fisheries scientific community to ensure 
that from one tow to the next, from year to year the survey trawl that is used for resource 
stock assessment has not been altered. 
 
A survey trawl reference manual is made up of three sections: a) trawl plans, b) a parts 
list and c) checklist. 
 
Trawl Plans 
 
Trawls plans can be further broken down into four smaller sub sections, 1) trawl profile 
and rigging, 2) trawl body, 3) footgear and 4) component drawings.  Detail drawings are 
used in each section to elaborate on construction techniques used in trawl manufacture 
and footgear fabrication.   
 
Parts List 
 
A parts list is used to identify each component that is used in the survey trawl and it’s 
rigging through the use of a part number.  The parts list provides a means of allowing the 
research vessel’s crew to communicate effectively to the purchasing department, whose 
knowledge of survey trawls is usually limited.  The list will indeed be useful in the 
procurement of the individual trawl parts. 
 
Checklist 
 
A checklist provides a means of ensuring the specifications of the trawl and its rigging 
are maintained throughout the survey.  The checklist fills two valuable functions: it 
provides the measurer with a systematic guide ensuring nothing is overlooked and that a 
record of mensuration is kept.  It is most useful for the vessel crew in maintaining survey 
gear standardization. 

 
During the cod IBS fishermen and net builders were heavily relied on to inspect, rig and repair 
the nets to ensure net standardization.  To enhance the ability to standardize the survey trawl 
nets, the development of a survey trawl reference manual would be beneficial for the cod IBS. 
This would not only add more credibility to the survey data, but will facilitate scientists, 
fishermen, and net builders before, during and after the survey. 
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This recommendation was made in the final report for contract 0010, but funding in contract 
0109 did not allow for the creation of the trawl reference manual. Because there is no longer any 
intent to continue the cod IBS and this study may be “shelved” for many years before it is 
initiated again, the creation of this document would be invaluable in storing the survey gear 
configuration so that it could be duplicated in the future. 
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5 EVALUATION 
 

5.1 OBJECTIVES THAT WERE ATTAINED 
 
To summarize, the primary objective of the survey was to provide information on the seasonal 
distribution of cod within the GOM within 5 periods (November-December, January-February, 
Late February-early March, late March-April, and early April-May) and to characterize the 
length distribution and age structure of GOM cod during these periods, with the latter two 
objectives as secondary.  The first was to provide information on the age/length structure during 
current rolling closure areas (November, April-May) when fishery-dependent data are 
unavailable, and the second was to provide information on the seasonal distribution of other 
groundfish within the GOM and to provide length frequency information where data was 
sufficient.  As evident with the results that were presented in Section 4, the above three 
objectives were accomplished during the contractual period where funding allowed. 
 

5.2 ADDITIONAL OBJECTIVES THAT WERE ATTAINED 
 
During the IBS Technical meeting on July 19, and 20, 2005, several “secondary objectives” or 
additional objectives were identified.  These objectives were not new to the cod IBS, but more a 
clarification of the purpose of the survey.   Note the distinction between primary, secondary, and 
additional objectives described in Section 5.1 and objectives listed above.   The survey design 
was based on the primary objectives and the secondary or “additional” objectives were only 
addressed as resources allowed.  
 
IBS workshop additional objectives: 
 

To collect information or provide data for other purposes including:  
• Help in the identification of Habitat Area of Particular Concern (HAPC) for cod, 
• To assist in the review of Experimental Fishing Permits (EFP) relative to other research 

on cod spawning, 
• Identification of other species composition (e.g. GOM haddock), 
• Provide biological samples for other species at special requests, and 
• Provide information regarding marine-protected areas (e.g., Stellwagen Bank Sanctuary). 

 
Although the survey was a single species survey directed towards cod, it took advantage of the 
opportunity to sample the entire catch collecting information that supported the above additional 
objectives.  The additional objectives have been met and, where it applies, data are in master data 
within the SVDBS database on the WHOI/SUN server.  The objective to provide biological 
samples for other species at special requests has also been met.  Several individuals and 
organizations have utilized the survey to collect ancillary information and biological samples 
(Table 14). 
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Table 14.  Ancillary data collection 

 

Institution 
Principal 
Investigator Sample Purpose 

Boston University Les Kaufman tissue samples and 
fin clips 

 
Stable isotope analysis and 
DNA and RNA/DNA ratios 
on Atlantic cod and haddock 
 

NOAA / NEFSC Paul Nitschke winter flounder 

 
Fecundity study of 
Massachusetts / Cape Cod 
Bay winter flounder 
 

Mass. Div. Of 
Marine Fisheries Brad Chase rainbow smelt 

 
Fecundity study of rainbow 
smelt 
 

University of New 
Hampshire David Berlinsky cod fin clips 

 
Atlantic cod DNA 
population study 
 

UNH, 
SMAST / UMASS, 
NE Cod Tagging 
Program, 
American Littoral 
Society 

Hunt Powell cod tag recapture 
information 

Migratory patterns of 
Atlantic cod 

  

5.3 SURVEY MODIFICATIONS AND PROPOSED IMPROVEMENTS 
 
On August 29 – 30, 2006 the cod IBS received a technical peer review in Portsmouth. NH. At 
the end of the session, a report was written by the review team that included several 
recommendations for modifications.  Although most were outside the scope of this contract these 
modifications are discussed below.  Some of their concerns were already stated in the final report 
for contract 0010 and were addressed by the IBS technical committee.  This report revisits these 
points to identify areas of possible survey improvements for future surveys.  For reference, the 
technical peer review report is included in Appendix J. 

5.3.1 Strata Enhancement 
 
Regarding extending the survey strata, the peer review team stated: 
  

“some concern to the lack of sampling of cod in water deeper that 75 fathoms may not provide a complete 
picture of cod distribution particularly during winter months”.   
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During the development of the survey design, industry recommended that the depth be limited to 
60 fathoms, thus covering the “inshore” GOM.  During the first year of the survey, cod catch 
rates of adults were low during the winter period within 60 fathoms and adult cod were presumed 
to be distributed outside the survey sampling area.  The survey was revised to sample to 75 
fathoms by reallocation of survey tows.  It was acknowledged that the survey may not cover the 
entire range of cod in the GOM during the February cruise.  The IBS design subcommittee 
examined this issue and concluded in a report that was submitted to the IBS technical committee 
on June 26, 2005 that: 

“The prospect of extending the cod IBS to deeper water was evaluated. The additional number of tows 
required to increase the depth coverage of the cod IBS was examined.  In 2004-2005, approximately 20 
grid tows were added and 30 industry tows to increase the depth limit from 60 fathoms to 75 fathoms, but 
cod IBS cannot go deeper without increased funding or at the cost of industry-selected tow locations.  The 
table below shows the additional number of grid tows by cruise needed to expand the survey to deeper  
water.  The number of additional grid tows is proportional to the area of additional depth strata.  The 
number of expected industry tows is based on the difference between the fixed 225 tows per cruise and the 
expected number of grid tows.  Industry tows are presented as percentage of industry to total tows. 
Increasing the spatial coverage of the survey to 90 fathoms, while limiting each cruise to 225 total tows, 
requires reducing the number of industry tows to approximately 19%.  The benefit of increasing spatial 
coverage needs to be evaluated against the cost of reducing industry tows by the design and implementation 
committees.” 

Extending the range of the survey beyond 75 fathom would provide more comprehensive 
coverage of the cod distribution, but would require more funding or a change in the current 
allocation of stations (less density of samples).  If the survey resolution was decreased, the 
ability to compare data from a consistent survey design across years would be negatively 
impacted and compromise the high-resolution objective of this survey. 

5.3.2 Vessel Calibration, Depletion Tows 

Another main finding and conclusion by the 2006 peer review committee stated: 

“It is assumed the efficacy of the four commercial vessels providing data (are) the same; however, inter-
vessel comparisons would be desirable.” 

They were also asked if these data could be useful for determining relative indices of abundance 
and they stated: 

“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.”   

Accepting that vessel “comparison” and “calibration” is merely a difference in terminology, and 
are the same thing, it was presented during the peer review that this area of improvement was 
evaluated by the IBS design committee during the contract 0010 period.  The committee was 
tasked to evaluate the plausibility of vessel calibration and the need for depletion tows. They 
reported the following in the June 26, 2005 report: 
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“Tasks: a) Evaluate the number of tows necessary for vessel calibration.  Identify variables that can be 
standardized to minimize vessel effects.  b) Evaluate the number of necessary for depletion studies.  Also 
consider the limitations of not including calibration or depletions tows.”   
“a) All vessels within each IBS survey have similar horsepower and tonnage.  Gear mensuration for the cod 
IBS suggests little difference in net behavior among vessels.  Similarly, Alaska surveys use multiple 
commercial vessels, but focus on standardized protocols rather than calibration.  One idea proposed at the 
workshop was to compare the three cod IBS vessels to one standard vessel rather than all six pair-wise 
comparisons.  Given the main objectives of the IBS (distribution and demographics), the subcommittee 
considered this issue to be important (e.g., spatial analyses will assume constant sampling efficiencies), but 
not a priority issue.  Therefore, quantitative analyses were not completed for this report.   
 
b)  There was general consensus at the workshop that neither calibration nor depletion tows would be cost-
effective (i.e., would take away from vessel time for survey tows), but the Workshop requested a cost-
benefit analysis.  The committee felt that this issue could best be addressed with a review of sample sizes 
and effectiveness of previously conducted depletion and calibration studies.   

The catchability issue is important if the goal is abundance estimation, either relative or absolute; but if our 
goal is more biological relative to differentiating distributions of cohorts with respect to closure areas, then 
net mensuration is cost effective. In the absence of depletion or calibration studies, the cod IBS data cannot 
be used to estimate absolute stock size.” 

If abundance estimation was to be obtained by using the cod IBS, a vessel calibration study 
would have to be designed and implemented.  This study would have to be separate from the cod 
IBS and done independently.  During the survey season there would not be adequate time to do 
both. If this study was to be implemented, due to logistics and the number of tows required, it 
would be very costly. 

5.3.3 Temporal Strata/Rolling Closure 
 
As described in the final report for contract 0010, the cod IBS was designed to assist cod 
management, specifically in characterizing cod within the groundfish rolling closures and 
therefore some of the primary utilities of the survey were:  
 

• To describe and compare relative abundance of mature and juvenile cod within identified 
blocks with respect to seasonal closures, 

• Provide information on the distribution of cod with respect to seasonal closures, and 
• Describe the spatial-temporal distribution and maturity condition of cod within the 

constraints of the survey design (by 30-minute rolling block for the 03/04 survey and by 
station after the sampling protocol was improved for the 04/05 survey (Section 5.3.2)). 

 
Unfortunately, the survey had limitations when being used to evaluate the rolling closures 
because the months of the survey did not directly correspond with the timing of the rolling 
closures, which have changed since the design of the survey.  The rolling closures in the GOM 
when the survey was designed are shown in Table 15, and rolling closures in effect when the 
survey was implemented are shown in Table 16. 
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Table 15.  Rolling closures in effect during the design of the survey 

 
Block Number Months 

121-123: March/April, October/November 
124-125: January (if triggered), February/March/April, October/November 
129-133: April/May 
136-138: May 
139-140: May/June 

141-147, 152: June 
Cashes Ledge: July/August/September/October, November (if triggered) 

 
Table 16.  Rolling closures in effect just prior to implementation of the survey 

 
Block Number Months 

121-123: March/April 
124-125: April/May, October/November 
129-131: April/May 
132-133: April/May/June 
136-138: May/June 
139-140: May/June 

141-147, 152: June 
Cashes Ledge: Year round 

 
Contract 0010 sampled closures occurring in November, January, February, March, April and 
May and contract 0109 only sampled the closures in November and May.  Neither contract 
sampled the October and June closures and therefore data that could be used for evaluation of the 
rolling closures are not available for this time period.   
 
Note that fishery independent sampling occurs in October (NEFSC survey, Maine-New 
Hampshire trawl survey) and June (Maine-New Hampshire trawl survey).  Sampling coverage in 
June does not occur in the southern part of the inshore GOM; however, based on the surveys that 
cover the remaining portion of the GOM, sufficient information may be able to make inferences 
on the distribution/demographics of cod in June and October. 
 
As recommended in the final report for contract 0010, to meet the objective of sampling during 
the June and October rolling closures, a sixth cruise would have to be incorporated into the 
temporal strata design.  This improvement to the strata would allow the survey to cover the full 
span of the rolling closures (October, November, January, March, April, May, and June).  
Adding a sixth cruise would accomplish the secondary objective of sampling during the rolling 
closures without compromising the current sampling intensity or spatiotemporal strata.  
Comparisons with previous surveys, cruises and areas would allow for an evaluation of all 
rolling closure areas.  The disadvantage of this option would be the financial encumbrance of 
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adding another cruise to the survey.  In Table 17, the temporal strata, number of calendar days, 
and sea days are shown as an example of a six-cruise survey. 
 

Table 17.  Temporal strata and number of sea days for a six-cruise survey 

 
Cruise Number Start Date End Date Calendar Days Sea Days1 
1 10/7 11/18 43 44 
2 11/19 12/31 43 48 
3 1/1 2/12 43 44 
4 2/13 3/27 43 40 
5 3/28 5/9 43 36 
6 5/9 6/21 43 32 
  Totals 258 244 

1Number of allocated sea days vary to compensate for the amount of daylight available 
during each cruise. 

5.3.4 Additional Analysis 
 
The report generated by the review committee stated: 
 

“The data presented provide a qualitative spatio-temporal view for a number of parameters: however, 
further statistical analysis are required to determine if there are significant differences” 

 
The scope of work under contract 0190 did not include analysis.  Because MarineFisheries had a 
vested interest in the study some analysis for this report was performed, using in-house resources 
and using in-house funds.  These are submitted in section X.X.  If funding became available 
MarineFisheries would be available for statistical analysis to determine if there are significant 
differences. However this topic was addressed in section X of this report and was also included 
in the 2006 report. 
 

5.4 DISSEMINATION OF PROJECT RESULTS 
 
As described in detail in Section 2.4.3, an outreach plan was developed for the survey, not only 
to make commercial fishermen aware of the survey activities, but to provide all interested parties 
(state and federal managers and scientists, commercial fishing industry, and general public) with 
results of the survey.  Data are available via state and federal websites.  Mailings and list-serv e-
mails have been sent with details of the survey and information regarding where survey results 
can be found.  Presentations have also been given to regulatory and industry related groups 
Section 4.1.1.  

5.4.1 GIS-Based Website 
 
The GIS-based website is a useful tool that was created for the purpose of dissemination of 
information about the cod IBS and its results.  The website was originally developed under a 
contract held by ME DMR and is now managed by the NOAA/NMFS in Woods Hole, MA.  The 
website was designed to allow fishermen, managers, scientists, and the general public to access 
specific summary data and create maps for the industry-based surveys.  The website provides the 
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public an opportunity to view and categorize survey data by species composition, length 
frequency, and location and year of survey tows.  Data from 11 cruises (i.e. both the 2003/2004 
and 2004/2005 survey and the additional cruise that was completed in the fall of 2005) is in 
master format and currently available by the website.  It is anticipated because the four cruises 
completed during contract 0109 are in master data format that they will be added to the website 
and made available to the public.  The website can be found at: 
http://www.nero.noaa.gov/StateFedOff/coopresearch/. 

http://www.nero.noaa.gov/StateFedOff/coopresearch/�
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