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Executive Summary 
 

In February 2003, NOAA’s National Marine Fisheries Service funded the Northeast 
Regional Cod-Tagging Program project through the Northeast Region Cooperative Research 
Partners Initiative (CRPI) to conduct a multi-agency tagging study of Atlantic Cod, Gadus 
morhua, movements in the Gulf of Maine and Georges Bank region.  The Gulf of Maine 
Aquarium was awarded the task of overall supervision of the project and of data maintenance.   
The School for Marine Science and Technology (SMAST) and Massachusetts Division of 
Marine Fisheries (MADMF) were awarded the task of tagging cod in the Georges Bank portion 
of the study area, including the region from the Great South Channel to the Hague Line.  

We exceeded our tagging target of 20,000 cod with a total of 20,932 cod tagged on 
Georges Bank on 18 research cruises conducted in 85 days-at-sea throughout 2003, 2004, and 
2005. 
 Year 1.  Between April and December 2003, SMAST tagged 7,920 cod in seven 
dedicated trawling trips totaling 33 days-at-sea aboard chartered New Bedford fishing vessels.  
An average of 240 cod were tagged per day-at-sea.  A total of 28 fishermen participated in the 
project during this period.  Five trips were conducted in the spring (April-June 2003) resulting in 
the tagging of 6,747 cod, and two trips in the fall (November-December 2003) resulting in the 
tagging of 1,173 cod. Preliminary tag return data indicate an overall tag return rate of 4.1% for 
the first years releases (329 returns out of 7,920 tags).  

Year 2.  In 2004, SMAST tagged 12,994 cod on ten dedicated trawling trips totaling 48 
days-at-sea aboard chartered New Bedford commercial fishing vessels.  An average of 276 cod 
were tagged per day-at-sea.  A total of 36 fishermen participated in the project during this period.  
Two trips were conducted in the winter (February – March 2004) resulting in 3,359 tagged cod, 
four trips in the spring (April – June 2004) resulting 6,782 tagged cod, one trip in summer (July 
2004) resulting in 458 tagged cod, and three trips in fall (October and December 2004) resulting 
in 2,395 tagged cod.  A program to deploy high reward tags (instant $100) was initiated in May 
2004, and SMAST deployed 393 high reward tags on Georges Bank.  To date the tag return rate 
for the second year is 2.8% (284 returns out of 10,067 tags). 

No-Cost Extension.  A no-cost extension was granted through March 2005 in order to 
complete the last trip which was delayed due to weather considerations in 2004.  The final trip 
was conducted in February 2005 and resulted in 18 tagged cod in 4 days-at-sea.   

Although tag return data must be considered provisional until more time has elapsed 
since release, it is striking that 56% of the all returns to date have been recovered from Canadian 
waters.  Even more striking, 61% (n=219) out of the 360 returns received from fish at large for at 
least 30 days before recapture, were recorded in Canadian waters.  Thus, preliminary findings 
suggest a much greater importance of movement between US and Canadian waters of Georges 
Bank cod than has previously been recognized.  In the coming months we will be working with 
all the programs to use statistical methods used in our preliminary analysis of Georges Bank tag 
returns to tag return data from all areas.  We will continue to work with the partners to use this 
tag data to describe the movement patterns of Atantic cod on Georges Bank and the Gulf of 
Maine. 
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Introduction 
 

In February 2003, NOAA’s National Marine Fisheries Service funded the Northeast 
Regional Cod-tagging Program project through the Northeast Region Cooperative Research 
Partners Initiative (CRPI) to conduct a multi-agency tagging study of Atlantic Cod, Gadus 
morhua, movements in the Gulf of Maine and Georges Bank region.  The Gulf of Maine 
Aquarium was awarded the task of overall supervision of the project and of data maintenance.  
The School for Marine Science and Technology (SMAST) and Massachusetts Division of 
Marine Fisheries (MADMF) were awarded the task of tagging cod in the Georges Bank portion 
of the study area (Figure 1). This area includes the region from the Great South Channel to the 
Hague Line (Figure 1).  The Cape Cod Commercial Hook Fishermen’s Association (CCCHFA) 
targets the area immediately to the west and north of the SMAST target area, with some overlap 
in the Great South Channel region.  The Canadian Department of Fisheries and Oceans (DFO), 
targets the northeast peak portion of Georges Bank to the east of the Hague line, as well as other 
Canadian waters.   
 
Goals: 

1. Participate in a multi-agency, international tagging study of Atlantic cod in the Gulf 
of Maine and Georges Bank Region. 

2. Assist in the establishment of standard tagging and data collection protocols to be 
used by all agencies in the collaborative project. 

3. Tag up to 20,000 Atlantic cod on Georges Bank during a two year period. 
4.  Contribute to the understanding of large-scale movement patterns of Atlantic cod in 

the Georges Bank and Gulf of Maine Regions. 
5. Assist with Public outreach for the overall project. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1.  Study region covered by the Northeast Regional Cod Tagging Program, showing areas 
assigned to each of the cooperating institutions carrying out tagging operations.  Area 
assignments: SMAST (School for Marine Science and Technology and Massachusetts Division 
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of Marine Fisheries), CCCHFA (Cape Cod Commercial Hook Fishermen’s Association), DFO 
(Canadian Division of Fisheries and Oceans), DMR (Maine Department of Marine Resources), 
and the Island Institute (Figure courtesy of the Gulf of Maine Aquarium, 
http://codresearch.org/Tagging_Locations.htm). 
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Methodology 
 
 In order to tag fish as far offshore as the northeast portion of Georges Bank, commercial 
draggers that routinely operate in the area were chartered.  In addition, the fishermen’s personal 
knowledge of Atlantic cod occurrence on Georges Bank was an important factor in the success 
of the project.  Seven commercial draggers from the New Bedford fishing fleet were chartered to 
conduct Atlantic cod tagging operations on Georges Bank during the spring and fall 2003 (Figure 
2, Table 1).  Ships ranged from 62 ft to 83 ft and 92 gross tons to 147 gross tons in size.  
Commercial trawls were modified to use a 12.7 mm (5 inch) mesh in the codend.  These ships 
carried out a total of seven cruises, 5 in the spring and 2 in the fall for a total of 33 days-at-sea. 
 
 

Collaboration with the New Bedford 
Trawler fleet is necessary to reach the 

Offshore target areas 
 
 
 
 
  Gear – trawl (2 nets with 
                         5” Mesh codends) 
  Vessel Length – 60 to 90 feet 
  Trip duration – up to 10 days 

         Crew Capacity – up to 5  
         Scientist Capacity – 1 to 2 

 
 
 
 
 
 
 
Figure 2.  Typical New Bedford trawler used as the tagging platform on Georges Bank. 
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Table 1.  Vessels chartered by SMAST to conduct tagging of Atlantic cod on Georges Bank. 

 
Tagging protocol  

SMAST scientists worked closely with the Gulf of Maine Aquarium and other 
participating institutions to develop standardized tagging protocols for the project.  These 
protocols were based in large part to methodologies worked out by SMAST as part of a previous 
cod tagging study in the Gulf of Maine, together with methods employed by the Canadian DFO.  
The tagging methods have been extensively described in the Northeast Regional Cod Tagging 
Program web page (http://codresearch.org/) and in a booklet distributed to all participating 
fishermen (Northeast Regional Cod-tagging Program: Protocol for Tagging and Data Collection, 
June, 2003).  A brief summary of methods is provided below.   

Atlantic cod were targeted in depths less than 100 fathoms, and haul-back to the surface 
was made as slow as possible to reduce mortality and trauma to the fish.  The contents of the 
trawl were released onto a wet deck and sorted.  Cod were culled from the catch as quickly as 
possible and placed in live wells for holding prior to tagging (Figure 3).  Total weights of all 
other fishes were estimated by eye and the fish returned to the sea as quickly as possible to 
reduce bycatch mortality.  Cod were carefully netted from the live well and measured before 
tagging.  Atlantic cod under 36 cm (14 inches) were released without tagging because of known 
high mortality and tag loss for the smaller fish.  All other healthy cod were tagged (Figure 3) 
with a yellow t-bar anchor tag applied with an Avery DennisonTM Mark IIITM tagging gun 
(Fitchburg, MA).  A second technician or crewman recorded data that was called out by the 
tagger.  Once the tagger verified accurate recording of the tag data, the tagged cod was released.  
Total handling time was typically less than ten seconds.  In addition to length, the spawning 
condition (whether the cod was ripe and running as evidenced by extruding gametes), and other 
comments were noted, including evidence of old injury, color, parasite infestation, tagging 
problem, and failure of the fish to swim away after release.  Approximately 10% of the fish were 
double tagged according to the fixed protocol developed by the collaborating agencies.  Double 
tags are useful in determining tag retention rates. 

Beginning in May 2004 “High Reward” tags were deployed in order to gauge return 
rates.  High reward tags are blue t-bar tags that are worth an instant $100 when returned with the 
appropriate catch information.   

 
Vessel 

Number 
of crew 

Ship length 
(ft) 

Gross 
tonnage Home Port 

F/V Blue Seas II 3 73 129 New Bedford 
F/V Inheritance 3 62 92 Fairhaven 
F/V My Way 4 70 140 New Bedford 
F/V Northern Crusader 5 71 119 New Bedford 
F/V Sao Paulo 5 83 147 New Bedford 
F/V T-Luis 4 72 134 New Bedford 
F/V Trident 3 72 99 New Bedford 
F/V Victory 4 74 99 New Bedford 
F/V Vila de Ilhavo 3 75 149 New Bedford 
F/V Voyager I 4 74 119 Fairhaven 
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Figure 3.  Tagging procedure.  Individual Atlantic cod are removed from the live well, inspected 
for damage and spawning condition, measured to the nearest cm, tagged and released.  Data is 
called out to a technician for recording on log sheets.  Fish are released after the recorder verifies 
data recorded.  The process typically takes less than ten seconds per fish. 
 
Bycatch 
 SMAST technicians estimated the trawl bycatch using methodologies developed in the 
SMAST High-resolution Cooperative Fisheries Trawl Project.  Environmental data associated 
with each trawl tow were recorded, including: date and time for the trawl set and haul, location 
of the set and haul, course, speed, depth, weather, wave height, and wind direction at each set 
and haul.  Water temperature was continually recorded for each tow with a temperature data 
logger attached to the trawl doors.  Biological data included the total weight for all species 
caught, and the number of tagged cod.  
 
Outreach 

The SMAST facility is located approximately three miles from the commercial fishing 
docks in New Bedford – one of the largest fishing ports in the nation.  SMAST technicians 
periodically visit individual groundfish vessels while they are in port to spread the word about 
the program and to receive tags and associated recapture information from fishermen. Outreach 
activity by SMAST initially consisted of the distribution of Northeast Regional Cod Tagging 
Program, (NERCTP), posters at prominent centers of commercial fishing activity in greater New 

Tagging Releasing

Live Well Measuring
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Bedford, Plymouth, Scituate, and Provincetown MA (Table 2).  The colorful posters graphically 
illustrate instructions to fishermen on how to report a recaptured cod, what information to 
collect, and how to contact the program via telephone (toll free number in US and Canada) and 
World Wide Web address.  Since there is a significant Portuguese-speaking sector of the 
groundfish fleet in New Bedford and Provincetown, an SMAST technician bilingual in 
Portuguese was able to translate the poster for distribution (Figure 4).  The goal of translating the 
poster is to reach a wider audience and to facilitate greater awareness of the project.  The end 
result is increased participation and a greater number of tags then would otherwise be reported to 
the program.    

 

 
 

Figure 4.  Portuguese poster translated by David Martins (SMAST- UMASS Dartmouth) from 
the original English version (http://codresearch.org ) 

 
Three articles have appeared in popular print media describing SMAST’s involvement in 

the NERCTP.  The first of these was nationally distributed in the December 2003 issue of Sport 
Fishing Magazine.  It was followed by an article in “The Fisherman” magazine in January 2004. 
These publications are widely read among fishermen throughout New England and mid Atlantic 
states.  Lastly, the January 2004 issue of the journal Fisheries, published by the American 
Fisheries Society, featured an in-depth article about cod tagging including mention of the 
ongoing NERCTP project and a photo credit attributed to SMAST’s activity.  Future news 
stories are planned to appear in the New Bedford Standard Times and O Journal, a bi-lingual 
Portuguese newspaper free to the public that is widely read and distributed throughout 
Portuguese communities in Massachusetts and Rhode Island.  The SMAST fisheries group 
periodically appears on the local Saturday morning AM Radio show to provide “The fishing 
report” or a brief run down of developments related to fisheries and cooperative research.  
During an appearance in November, highlights of SMAST’s role in the NMFS funded NERCT 
program was discussed.   

SMAST’s field tagging program has been designed so that the greatest number of vessels 
could benefit from participation in the program.  Doing so has maximized the number of 
crewmembers involved in science through cooperative research.  A greater sense of stewardship 
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of the resource is developed by including as many individuals in the program as possible. As the 
word is spread about the importance of the program and the work that has been accomplished, 
future participation in the form of reporting recaptures is also increased. 

 
Table 2.  Area locations where information and posters have been distributed to date. 
Ice and Fuel Fishing Gear and Supply Settlement House 

Crystal Ice Luzo Fishing Gear and Supply Edie and Marie  

Sea Fuel IMP Fishing Gear and Supply Dawson   

Bay Fuel Levines Fishing Gear and Supply Luzo  

Vessel Repair services Reidars Fishing gear and Supply Solveigs  

Fairhaven Shipyard Skips Marine  

Kelly’s Marine Railway New Bedford Ship Supply  

Reider’s The Gear Locker  

 Euro Ship Store  
Pier and Docks Fish processing Restaurants and Cafes 

Cement Pier, (Portuguese Pier) NB Seafood Auction United Fishermen’s Club 

State Pier, New Bedford, MA Bergie’s Seafood La Vina Café 
Plymouth MA, town dock and 
boat ramp MacLeans Seafood Royal II Café 

Scituate MA, town dock. Point Judith Fishermen’s Coop Margaret’s  

Westport MA, town dock   

Boston Fishing Docks   

Point Judith, RI   

Little Compton RI, town dock   

Provincetown MA    
 
 

Results 
 
 SMAST undertook seven tagging trips on Georges Bank during the first year of the 
project, ten trips during the second year, and a final trip during the no-cost extension period in 
2005 (Table 3).  Tagging was accomplished throughout the year with most of the trips occurring 
in the spring.  All trips combined resulted in the tagging of 20,932 cod during 85 days-at-sea.       
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Table 3.  Summary of tagging trips expenditures for each year of the project.  The remaining for days at see will be completed in 2005. 
 

2003 Vessel Name Trip Dates # 
Days 

Cumulative 
Total # days 

Charter Fees 
Paid 

Cumulative 
Total Charter 

Fees 
# Cod 

Tagged 

April F/V Inheritance Apr 14 - 17 4 4 $12,000 $12,000 89 
 F/V Trident Apr 28 - May 3 5 9 $15,000 $27,000 722 

May F/V Sao Paulo May 19 - 24 5 14 $15,000 $42,000 1,843 
 F/V T-Luis May 23 - 27 5 19 $15,000 $57,000 2,481 

June F/V Victory June 26 - 30 5 24 $15,000 $72,000 1,612 

Nov 
F/V Northern 

Crusader Nov 16 - 21 4 28 $12,000 $84,000.00 1,002 
Dec F/V Voyager Dec 8 - 12 5 33 $15,000 $99,000.00 171 

Total       $99,000.00 7,920 

2004 Vessel Name Trip Dates # 
Days 

Cumulative 
Total # days 

Charter Fees 
Paid 

Cumulative 
Total Charter 

Fees 
# Cod 

Tagged  

Feb F/V Inheritance Feb 20 - 24 5 5 $15,000 $15,000 214 
Mar F/V Trident March 25 - 29 5 10 $15,000 $30,000 3,145 
April F/V Voyager Apr 6 - 10 4 14 $12,000 $42,000 4,550 
May F/V T-Luis May 7 - 10 4 18 $12,000 $54,000 902 

 F/V Sao Paulo May 17 - 21 5 23 $15,000 $69,000 1,285 
June F/V Victory June 22 - 26 5 28 $15,000 $84,000 45 
July F/V Vila de Ilhavo July 24 - 28 5 33 $15,000 $99,000 458 
Oct F/V Blue Seas Oct 25 - 29 5 38 $15,000 $114,000 195 
Dec F/V Victory Dec 3 - 7 5 43 $15,000 $129,000 1,597 

 F/V My Way Dec 15 - 19 5 48 $15,000 $144,000 603 
Feb 
2005 F/V Cowboy Feb 18 - 21 4 52 $12,000 $156,000 18 
Total       $156,000 13,012 

     Total Year 1 & 2 $255,000 20,932 
 52 total days avail in 2004      
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Year 1 
In year 1, Fishermen chartered for the tagging project were able to catch Atlantic cod for 

tagging very efficiently, with 83% of the hauls capturing cod (Table 4), allowing SMAST to tag 
7,920 cod in only 33 days-at-sea.  Tagged Atlantic cod ranged from 27-120cm TL, and averaged 
62.4 cm TL (Figure 5).  Altogether, SMAST tagged Atlantic cod in a wide area along the 
western boundary of Georges Bank (Great South Channel) and along its northern flank (Figures 
9-17).  Additional tagging was conducted along the southern flank near the southwest corner of 
Closed Area II.  Five tag trips were conducted in the spring (April-June) resulted in 6,747 tagged 
cod (Figure 11 – 15), while 2 trips in the fall (November-December) resulted in 1,173 tagged cod 
(Figure 16 – 17).   

  
Table 4.  Cod tagging trips on Georges Bank in 2003. 

 
Trip Dates 

 
Vessel 

 
Areas 

Bottom 
Temp 
(oC) 

Number Hauls 
with Cod  

(% of tows) 

Number
Cod 

Tagged 
April 14 -17 Inheritance Northern Edge 

Southern Flank 3.8 - 5.4 10/15 (67%) 89 

April 28 –
May 3 

 
Trident 

Northern Edge 
Cultivator Shoals 5.0 - 6.1 26/33 (79%) 722 

May 19-24 São Paulo 
Cultivator Shoals 

N. of Closed area 1 
Great S. Channel 

4.7 - 8.3 32/37 (86%) 1843 

May 23 – 27 T - Luis Cultivator Shoals 
Great S. Channel 4.1 - 8.1 31/32 (97%) 2481 

June 26-30 Victory Northern Edge 
Great S. Channel 4.6 - 9.3 30/30 (100%) 1612 

Nov 16-21 Northern 
Crusader 

Nantucket Shoals and Middle Rip 
Great S. Channel 7.2 – 9.4 23/29 (79%) 1002 

Dec 8-12 Voyager I N. of Closed Area 1 
Great S. Channel 5.8 – 7.5 18/28 (64%) 171 

 
Year 2 

In 2004, SMAST tagged 12,994 cod on ten dedicated trawling trips totaling 48 days-at-
sea (Figure 18).  Cod were capturing and tagged in 86% of the hauls the second year (Table 5) 
and an average of 276 cod were tagged per day-at-sea.  Two trips were conducted in the winter 
(February – March 2004) resulting in 3,359 tagged cod (Figures 19 – 20), four trips in the spring 
(April – June 2004) resulted in 6,782 tagged cod (Figures 21 – 24), one trip in summer (July 
2004) resulted in 458 tagged cod (Figure 25), and three trips in fall (October and December 
2004) resulting in 2,395 tagged cod (Figures 26-28).  Beginning in May a program to deploy 
high reward tags (instant $100) was initiated and SMAST deployed 393 high reward tags on 
Georges Bank.  Tagged cod ranged in length from 25 cm to 113 cm the second year and 
averaged 66 cm TL (Figure 5).  Cod were tagged in a wide area over the northern flank of 
Georges Bank, but most importantly, significant numbers of cod were tagged inside the closed 
fishing areas in contrast to year 1, when no fish were tagged in the closed areas due to permit 
restrictions. 
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No-Cost Extension 
A no-cost extension was granted through March 2005 in order to complete the last trip 

which was delayed due to weather considerations in 2004.  The final trip was conducted in 
February 2005 and resulted in 18 tagged cod (2 high reward) in 4 days-at-sea (Figure 29).  Fish 
ranged in length from 35 to 88 cm with an average of 59 cm.   

 
Table 5.  Cod tagging trips on Georges Bank in 2004 and 2005. 

 
Trip Dates 

 
Vessel 

 
Areas 

Bottom 
Temp 
(oC) 

Number Hauls 
with Cod  

(% of tows) 

Number 
Cod 

Tagged 
February 20 - 24 Inheritance Closed area 1 3.3 – 4.6 21/27 (78%) 214 

March 25 - 29  
Trident 

Northern Edge 
Closed area 2 3.6 – 3.9 15/18 (83%) 3,145 

April 6 - 10 Voyager I Closed area 2 3.5 – 4.3 16/16 (100%) 4,550 

May 7 - 10 T - Luis Closed area 1 
Closed area 2 4.0 – 6.8 25/26 (96%) 902 

May 17 - 21 Sao Paulo Northern Edge 
Closed area 1 3.9 – 8.0 25/28 (89%) 1,256 

June 22 - 26 Victory Closed area 1 3.3 – 10.5 14/21 (67%) 45 

July 24 -  28 Vila de 
Ilhavo 

Northern Edge 
Closed area 2 3.9 – 13.2 18/21 (86%) 458 

Oct 25 - 29 Blue Seas II 
Closed area 1 
Closed area 2 

George’s Shoal 
6.8 – 13.3 21/26 (81%) 195 

Dec 3 - 7 Victory George’s Shoal 6.3 – 9.3 18/19 (95%) 1,597 
Dec 15 - 19 My Way George’s Shoal 8.3 – 8.6 16/17 (94%) 603 

Feb 18 – 21, 2005 Cowboy Northern Edge 
George’s Shoal 3.8 – 7.1 8/14 (57%) 18 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 5.  Length frequency distribution of cod tagged in 2003 (left) and 2004 (right).  
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Figure 6.  Length frequency distribution of returned cod at tagging as of May 2004. 
 
Recaptures  
 As of December 31, 2004 the Northeast Regional Cod Tagging Program has recorded 
613 tag returns from the SMAST Georges Bank releases, indicating a 2.9% tag return rate.  
These numbers, however, do not yet include any returns from the last five tagging trips 
conducted in 2004 and it must be cautioned that the return rate results in part from the fact that 
the majority of the tagged fish have been at large for less than a year.  The fish that have been 
recaptured averaged 67.4 cm TL at the time of tagging (Figure 6), slightly larger than the overall 
release average of 64.6 cm.   

We do not attempt a detailed analysis of the recapture data in this report as all available 
data have not yet been fully keypunched and quality controlled by the Gulf of Maine Research 
Institute, and tagged fish have not been at large for a sufficiently long period of time.  However, 
the overall pattern of movement suggested from early returns is clear.  Most strikingly 56% of 
the recaptured cod were recovered in Canadian waters (Figure 7).  If the recaptures that were at 
large less than 30 days are excluded, we find that 61% of the returns from fish at large for at least 
30 days were reported from Canadian waters.  At present the potential affect of differential 
reporting rates between Canadian and US fishermen on the recapture distribution is uncertain 
and requires further investigation.  Assuming reporting rates are equal, our preliminary data 
suggests strong migration from the US portion of Georges Bank, to the Canadian Northeast peak 
of Georges Bank, and as far away as the Bay of Fundy (Figure 12 - 15).  If the proportion of 
returns between US and Canadian waters reverses in the spring of future years (i.e., a higher 
percentage of returns are reported on the US portion of Georges Bank), that would suggest that 
seasonal migration between US and Canadian waters are real, rather than a reflection of biased 
reporting rates.  However, data to quantify spatial patterns in reporting rates would be helpful for 
interpreting tag return data.  
 We have conducted additional preliminary analysis of return data using circular statistics 
to understand where and how far fish released from similar areas are traveling.  Figure 8 depicts 
the spring and summer recaptures from two tagging trips in spring 2004 (F/V Trident March 25 – 
29 and F/V Voyager I April 6 - 10) where 7,695 fish were released in the Northern tip of Closed 
Area II.  Each recapture is represented by a single arrow from the center and the mean vector of 
travel (with associated 95% confidence limits) is represented by the line extending to the outer 
edge of the diagram with arched bars.  In this single example, it is clear that fish captured during 
different times of the year move in different ways.  Fish recaptured within the same spring of 
tagging (April – June 2004) traveled an average of 22 nm southwest of their tag and release 
location whereas fish recaptured in the summer (July – Sept 2004) traveled an average of 58 nm 
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to the east.  Similar analysis of all recapture data will be extremely valuable in discerning 
seasonal movement and migration patterns after a longer period of time has elapsed from the 
initial tagging date.  In the coming months we will be working with all the program partners to 
apply these statistical techniques to all the data in order to develop a better understanding of 
Atantic cod movements. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 7.  Recapture rate from U.S. and Canadian waters of cod tagged by SMAST on Georges 
Bank.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 8.  Circular statistic analysis of recaptures in the spring (right) and summer (left) from 
two trips where fish were tagged in a similar location in spring 2004.  The line and bar extending 
to the outer edge of the diagram represents the mean vector of travel with the 95% confidence 
limits.  The vector and distance traveled are displayed numerically. 
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Conclusions 
 
 The Northeast Regional Cod Tagging Program was highly successful, both from the 
multi-region, multi-agency perspective, and from the perspective of the SMAST activities on 
Georges Bank.  SMAST has successfully tagged over 20,000 Atlantic cod from a widespread 
area over Georges Bank.  Tagging was conducted in all seasons of the year, with a particular 
emphasis on the spring as planned by the cooperating institutions.  Although the early return rate 
is considered low at only 2.9%, we expect the rate to increase with time.  However, the striking 
pattern of high returns in Canadian waters suggests that earlier studies may have underestimated 
the magnitude of seasonal movements of cod between US and Canadian waters.  To better 
understand this trend, the Northeast Regional Cod Tagging Program has implemented a high-
reward tag component to the study in order to obtain data on report rates among the various 
tagging areas.  Returns from the high reward tags will be especially important for evaluating the 
movement patterns of Georges Bank fishes, because of concerns that US fishermen may be 
reporting at a substantially lower rate than Canadian fishermen 
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Figure 9.  Release location for all Atlantic cod tagged during 2003. 
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Figure 10.  Locations of 166 Atlantic cod recaptured as of January 29, 2004 from all 2003 releases. 
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Figure 11.  Atlantic cod tag trip on the F/V Inheritance April 14-17, 2003.  Circles represent release location 
(haul locations, hauls=10, tagged cod=89), while triangles represent known recapture locations as of 31 
December 2003 (n=5).  
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Figure 12.  Atlantic cod tag trip on the F/V Trident April 28 – May 3, 2003.  Circles represent release location 
(haul locations, hauls with cod=26, tagged cod=722), while triangles represent known recapture locations as of 
31 December 2003 (n=20).  
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Figure 13.  Atlantic cod tag trip on the F/V Sao Paulo May 19-24, 2003.  Circles represent release location 
(haul locations, hauls with cod=37, tagged cod=1843), while triangles represent known recapture locations as 
of 31 December 2003 (n=51).  
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Figure 14.  Atlantic cod tag trip on the F/V T-Luis May 23-27, 2003.  Circles represent release location (haul 
locations, hauls with cod=31, tagged cod=2481), while triangles represent known recapture locations as of 31 
December 2003 (n=69).  
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Figure 15.  Atlantic cod tag trip on the F/V Victory June 26-30, 2003.  Circles represent release location (haul 
locations, hauls with cod=30, tagged cod=1612), while triangles represent known recapture locations as of 31 
December 2003 (n=25).  
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Figure 16.  Atlantic cod tag trip on the F/V Northern Crusader November 16-21, 2003.  Circles represent 
release location (haul locations, hauls with cod=23, tagged cod=1002), while triangles represent known 
recapture locations as of 31 December 2003 (n=2).  
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Figure 17.  Atlantic cod tag trip on the F/V Voyager I December 8-12, 2003.  Circles represent release location 
(haul locations, hauls with cod=18, tagged cod=171), while triangles represent known recapture locations as of 
31 December 2003 (n=1).  
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Figure 18.  Release location for all Atlantic cod tagged during 2004. 
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Figure 19.  Atlantic cod tag trip on the F/V Inheritance February 20 - 24, 2004.  Circles represent release 
location (haul locations, hauls with cod=21, tagged cod=214).  
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Figure 20.  Atlantic cod tag trip on the F/V Trident March 25 - 29, 2004.  Circles represent release location 
(haul locations, hauls with cod=15, tagged cod=3,145).  
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Figure 21.  Atlantic cod tag trip on the F/V Voyager I April 6 - 10, 2004.  Circles represent release location 
(haul locations, hauls with cod=16, tagged cod=4,550).  
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Figure 22.  Atlantic cod tag trip on the F/V T-Luis May 7 - 10, 2004.  Circles represent release location (haul 
locations, hauls with cod=25, tagged cod=902).  
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Figure 23.  Atlantic cod tag trip on the F/V Sao Paulo May 17 - 21, 2004.  Circles represent release location 
(haul locations, hauls with cod=25, tagged cod=1,256).  
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Figure 24.  Atlantic cod tag trip on the F/V Victory June 22 - 26, 2004.  Circles represent release location (haul 
locations, hauls with cod=14, tagged cod=45).  
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Figure 25.  Atlantic cod tag trip on the F/V Vila de Ilhavo July 24 - 28, 2004.  Circles represent release 
location (haul locations, hauls with cod=18, tagged cod=458).  
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Figure 26.  Atlantic cod tag trip on the F/V Blue Seas II Oct 25 - 29, 2004.  Circles represent release location 
(haul locations, hauls with cod=21, tagged cod=195).  
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Figure 27.  Atlantic cod tag trip on the F/V Victory Dec 3 - 7, 2004.  Circles represent release location (haul 
locations, hauls with cod=18, tagged cod=1,597).  
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Figure 28.  Atlantic cod tag trip on the F/V My Way Dec 15 - 19, 2004.  Circles represent release location 
(haul locations, hauls with cod=16, tagged cod=603).  
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