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Introduction

Catches of cod by U.S. fishermen in statistical areas 561 and 562 are included in the assessment of Eastern Georges Bank cod that is performed by the Trans-Boundary resource Assessment Committee (TRAC). This assessment is used to inform U.S. and Canadian management of trans-boundary resources of cod, haddock, and yellowtail flounder. Estimating U.S. landings and discards by groundfish fishing vessels is complicated in recent years by complex management measures and limitations of the reporting systems. These factors are examined to illustrate possible implications on catch estimation.
Management Measures
Prior to May 1, 2004, U.S. vessels with multispecies permits that fished in statistical areas (SA) 561 and 562 were subject to the same regulations as vessels fishing in the rest of the Georges Bank regulated mesh area (generally SAs 521,522,525,526,561,562). With the implementation of Amendment 13 on that date, management measures were adopted to implement a resource sharing understanding between the U.S. and Canada. As a result, two management sub-areas were adopted: the Eastern U.S./Canada area and the Western U.S./Canada area. Generally the eastern regulatory area is SA 561 and 562 while the western regulatory area is SA 522 and 525, but a minor modification to the area was made so that all of Closed Area II would be included in the Eastern U.S./Canada area.

On Georges Bank, all fishing with bottom otter trawls must meet requirements established by the Northeast Multispecies Fishery Management Plan. Vessels must comply with minimum mesh size requirements and other provisions unless participating in a certified bycatch (exempted) fishery or using exempted gear. The adoption or the two regulatory areas was designed to facilitate monitoring quotas (“hard” TACs in the U.S. lexicon) for Georges Bank yellowtail flounder, eastern Georges Bank cod and Eastern Georges Bank haddock. These quotas overlaid the effort control system used to manage the rest of the groundfish fishery. In addition to the quotas, a dizzying array of management measures was adopted to ensure compliance with the quotas. These measures frequently changed. Table 1 puts the major management elements into a timeline format. The rest of this discussion focuses on the Eastern U.S./Canada area, the focus for the Eastern GB cod benchmark assessment. 
It is worth reviewing many of the specific provisions as they may influence catch estimates. First, at implementation Amendment 13 placed strict controls on fishing in the eastern area. The system was designed to provide advance notice of planned trips, confirmation on trip departure, the ability to monitor activity in the area via VMS, and near real-time estimates of catch based on vessel operator reports. All vessels wishing to fish in the area were required to use an electronic vessel monitoring system (VMS) that broadcasts vessel location at least every hour. Vessel operators were required to declare trips to the area via the VMS, and were required to submit daily reports of cod, haddock, and yellowtail flounder catches (landings and discards) through the VMS. This did not exempt vessels from the Vessel Trip Report and Dealer reporting requirements at the end of the trips. Operators also were required to notify NMFS five days in advance of trips to the area to facilitate observer coverage, a requirement later reduced to 72 hours. If an observer was available, vessels could not depart on a trip until the observer was onboard.  Finally, if a trip was declared into the area, the vessel was not allowed to fish in any other area on the same trip. All of this information was collected to facilitate quota monitoring by the NMFs regional office. 
The effort controls adopted for the area by Amendment 13 were complex. There are two general types of directed groundfish fishing activity that can take place. The major effort control used in the groundfish plan are limits on fishing activity. Each vessel has a limited number of allowable days-at-sea, or DAS, that are tracked through the VMS. There are two types of DAS: Category A DAS can be used to target any groundfish stock using the other effort control measures in place, while Category B DAS are designed for targeting healthy stocks with a different suite of additional effort controls. Category B DAS could also be used in two different ways: in Special Access Programs, or SAPs, with specific gear requirements, seasons, possession limits, etc., or in the Category B  (regular) DAS program, with (initially) fewer gear requirements and seasons but very restrictive trip limits. In yet a further complication, some trips can start as a Category B trip subject to specific rules but due to then are required to “flip” to a Category A DAS and are subject to different rules. 
In the Eastern U.S./Canada area trawl vessels were initially required to use either a haddock separator trawl or a flounder net. These gear requirements were designed to reduce catches of cod, though it was recognized the flounder net would be less effective in this regard than the separator trawl. During the period FY 2004 through FY 2008, there were several times that the use of a flounder net was prohibited in the Eastern U.S./Canada area. In addition, gear requirements for the Category B (regular) DAS program became more stringent and required the use of a separator trawl, while the Eastern U.S. Canada haddock SAP always required the separator trawl. 
A second important element of the management program were trip limits. Trip limits are often expressed as a given amount per DAS, up to a maximum per trip (usually based on a ten-day trip for Georges Bank). At times the trip limit has been specified solely as a maximum to ease enforcement and to address safety concerns. Cod trip limits in the Eastern U.S./Canada area were set at half the limit outside this area, and more restrictive limits were adopted for the special management programs. Eventually low trip limits were in place whenever the haddock separator trawl was required. Experience in the U.S. groundfish fishery suggests quite clearly that in the absence of gear modifications, low trip limits often increase discard rates. 

Finally, NMFS was given the responsibility to monitor catches and the authority to modify most measures if necessary to prevent exceeding assigned quotas. As a result, the area was subject to numerous restrictions on access, changes in possession limits, and changes in gear requirements. Area closures trumped all other measures and affected all groundfish programs. The closure dates shown in the tables are the dates the closures were effective, but trips to the area that were already underway were allowed to be finished. As a result the closure date shown does not mean that was the end of all groundfish fishing activity in the area, which typically ended within seven to ten days of a closure announcement. 

In addition to the in-season adjustments, additional management actions affected the regulations at various points. Two important actions were an Interim Action on May 1, 2006 and Framework Adjustment 42 on November 22, 2006.  FW 42 allowed vessels fishing in the area to “flex” out and fish in other areas on the same trip, a practice previously authorized for the Western U.S./Canada area. FW 42 also adopted performance incentives for the haddock separator trawl, reducing the incentive to fish the gear improperly in order to catch species the trawl was designed to avoid. 
Implications
Changes to the management measures have a clear effect on landings and discard rates. Figure 1 illustrates simple ratios of cod discarded to cod kept, or cod discarded to all species kept, for observed large mesh otter trawl tows in the Eastern U.S./Canada area from 2002 through early 2008.  This period was selected because it represents a period of increased observer coverage as a result of legal action. Prior to May 1, 2004, discard ratios were fairly low and tended to be relatively consistent over time. After May 1, 2004, cod discard ratios increased and became more variable. Most noticeable is a peak in early summer in each year. In 2004, the peak coincides with the reduced trip limit and the opening of the CAII yellowtail flounder SAP. Peaks in later years appear to coincide with the re-opening of the Eastern Area at the beginning of the fishing year. The high discard rates observed led to closures of the area in 2005 and a change in gear requirements in 2006. Some industry participants attribute these peaks to a derby effect as fishermen rush to access the area before it is closed; others argue it is due to cod aggregations in the area in the early summer. The opening of the area to trawl gear was delayed in 2007 in an attempt to reduce cod discards.
Discard estimates are often stratified by time period in order to account for seasonal variations in discard rates. The time periods selected are often either quarterly or semi-annual periods, and the choice is frequently driven by the availability of observer information. With frequent regulatory changes, changes in discard rates may be influenced more by regulations rather than seasonal variations in species availability. These regulatory shifts can be considered when stratifying discard estimates.

To illustrate possible impacts, U.S. large mesh otter trawl discards in the Eastern U.S./Canada area from 2004 through 2007 were estimated using two different time periods for each year. The first approach for each year was a calendar year quarter. The second approach was based on the half-year. The third approach examined regulatory changes and then selected periods that, as much as possible, used consistent regulatory requirements. For this simple illustration every period consisted of whole months (there are no periods that end mid-month). Discard estimates were calculated using the ratio of discarded cod to total kept catch on observed trips, expanded by total kept catch. 

 Results are summarized in Table 2. Using different time periods changes the discard estimates between -16.6% (2007) to 7.0% when compared to using quarterly estimates. The largest difference occurred in 2007 when a semi-annual period was used. In other years the range was from -7.5% to 7.0%, with the semi-annual period always between the other two calculation methods. With the exception of 2007, the years with the largest differences are 2004 and 2005, the two years with the most dramatic in-season changes in management measures. These differences illustrate that discard estimates are sensitive to the time period selected for stratification. Changes in management measures should be considered and different time periods should be explored when estimating discards.  
It is not clear why the results in 2007 differ from the patterns for the other years (the semi-annual period estimate does not fall between the two other estimates), but the magnitude suggests a closer examination may be warranted to confirm and explain this result. A preliminary examination of the data indicates that nearly half the annual kept catch on large mesh otter trawl trips was taken in June. In contrast, June kept catches on observed trips accounted for only 27 percent of the annual total. This suggests that the cause for the discrepancy may be that observed trips were not distributed consistent with fishing activity, making the discard estimates in this year more sensitive to the time period selected for stratification. 

Assignment of Catch to Statistical Area

In the U.S. fishery, the sole source typically used to identify catch locations is a paper logbook completed by fishermen at the end of a fishing trip. Fishermen are required to provide extensive information on these Vessel Trip Reports (VTRs), including hail weights of quantities kept and discarded, information on gear used, statistical area fished, a position that is supposed to represent the general location of fishing activity, sailing and landings dates, dealer product sold to, etc. Fishermen are supposed to complete a separate logbook page for each area statistical area fished so that catches can be assigned to the appropriate stock area.

Dealer purchasing fish from a vessel are also required to report these purchases to the National Marine Fisheries Service. The dealer data is considered the census of landings and is converted to live weight. Dealer records are matched to VTRs to assign catches to the correct statistical area. While for most trips a dealer record can be matched to the corresponding VTR, when this cannot be done a hierarchical approach is used to assign the dealer catch to a statistical area. This approach is fully described by Wigley et al (2008). In summary, a trip whose VTR cannot be matched is compared to trips with similar characteristics and is assigned to similar areas. The number of characteristics that are compared is progressively reduced for each allocation level until all trips are matched.
Catch Location Accuracy

Clearly, the most important element for correct assignment of catches to statistical area is the accuracy of the information submitted by the fisherman. Two independent papers examined this question in 2006 (Palmer and Wigley 2007; Nies and Applegate 2006). Both papers noted errors in the assignment of catch to statistical area by fishermen. The most common cause for error is that fishermen do no fill out a second VTR page when fishing in multiple statistical areas – that is, when a trip consists of sub-trips (defined as a change in gear or area, or other criteria that should trigger a second VTR page). Palmer and Wigley (2007) concluded that “The underreporting of statistical areas on VTR logbooks is a significant problem affecting >80% multi-subtrip trips.” They also noted, however, that the impacts were relatively small in relation to overall stock allocation percentages, but could be significant for less abundant stocks. Nies and Applegate noted that the errors in assigning catch to areas had more impacts when evaluating catch at spatial scales smaller than stock area.
 Palmer and Wigley (2007) did not specifically examine the allocation of cod to the Eastern U.S./Canada area, as was done by Nies and Applegate (2006) for otter trawl gear. These authors matched observed trips to the VTR for those same trips. The catch as reported by the observer was then assigned to statistical area by both the observed location and by the VTR-reported location. This same analysis was repeated for calendar years 2004 through 2007 for large-mesh otter trawl observed trips. Results are shown in Table 3. For 2004, VTR assignment of the catch on observed trips under-estimates the catch of cod in SAs 561 and 562 as reported by observers by about 18 percent (slightly larger than the 16 percent reported in Nies and Applegate 2006). In 2005 and 2006, the allocation by either method is nearly identical, while in 2007 the allocation by VTR over-estimates the catch in these areas as reported by observers by about 7 percent. Differences are also noted for total kept catch, which is used to expand discard estimates. 
The pattern of these differences may be partly explained by management measures. For the first four months of CY 2004, U.S. fishermen were allowed to fish in any area on any trip. Beginning in May 2004 and through November 2006, fishermen that declared the intent to fish in SA 561 and 562 could only fish in those areas. This may explain the high degree of correspondence between allocating the observed catch by the observer position or the VTR. Beginning at the end of 2006 and through 2007, fishermen were allowed to begin a trip in SA 561 and 562 and then “flex” out to other areas. 

Implications
The correct assignment of catches to this area hinges on the accuracy of VTR locations, which have been demonstrated to be less reliable at the statistical area level than at the stock area level. Management measures in place in 2005 and 2006 may have reduced the areas for the Eastern U.S./Canada area in those years but there is some evidence that the errors in other years may be substantial. While it is conceivable a correction could be applied in those years when observer information can be used to estimate an error (possible since about 2003), it is not possible to do so in other years with lower observer coverage. The existence of the errors should be recognized and might be considered when selecting alternative assessment models. For example, it may be preferable to select an assessment model th9at does not assume catch is known without error.
Allocation of Dealer Catches to Statistical Areas

As mentioned previously, Wigley et al (2008) describes the hierarchical approach used to allocate dealer catches to statistical area. When the allocation method reviewed by the GARM III panel, data was only available through CY 2003. At this review it was noted that only small quantities of various species (1-2 percent for most species) were not successfully assigned to statistical area by the allocation method. Subsequent to this review the situation has changed.  In 2005, over 11 percent of the cod in the database was not assigned to a statistical area. While methods have been developed to apportion these unallocated landings to statistical area, the method has not been reviewed by either the GARM III panel or the TRAC. 
A second issue with the allocation method as applied to the U.S/Canada area is the criteria used for the different allocation levels. At the highest level (Level A) a dealer trip is matched to a specific VTR. At lower levels, a dealer trip is matched to a pool of VTR trips with progressively relaxed criteria. The criteria used for matching are:
 Level B: permit, gear group, species group, month (plus area for effort)

 Level C:  Fleet: ton class, port group, species group, quarter (plus area for effort matching)

Level D: Fleet: port group (plus area for effort matching)

All trips at the levels B, C, and D are not allowed to have split trips: this means that all catches on a trip are assigned to only one statistical area. In addition, there is no criterion that prevents trips form being assigned to a statistical area even if that area is closed to fishing, as occurs with the Eastern U.S./Canada area. Particularly for Levels C and D, it is possible that a trip that is landed during a short term closure of the Eastern U.S./Canada area may be allocated to that area. 
The actual allocation levels for cod in SAs 561 and 562 are shown in Table 4. Note that since 2004 less than 70 percent of the cod assigned to SA 562 has been matched to a VTR. In 2006 more than half the cod allocated to this area was assigned using Levels B, C, or D.

Another data source is available to compare allocations of catch to this area. As mentioned earlier, additional reporting requirements are in place for groundfish vessels fishing in this area in order to facilitate near-real time monitoring of the area’s quota. These data are reconciled at the end of the fishing year with the dealer and VMS databases. Because of the limited number of trips declared to this area it is possible to review each trip individually. For FY 2007 (May 1 2007 through April 30 2008), the NMFS Regional Office was able to successfully match 133 of 137 declared trips to the area. More importantly, because fishermen are required to report catches on a daily basis, it is possible to identify trips that fished both inside and outside the Eastern U.S./Canada area. 
Since the assessment is based on a calendar year and the fishing year runs from May 1 through April 30, the landings from SA 561 and 562 as reported in the quota monitoring database were compared to those in the CFDERS2007AA database for the period May 1, 2007 through December 31, 2007. The difference is striking. Catches reported in the dealer data for this period totaled 345,793 pounds, while the quota monitoring values were 134,613 pounds (39 percent)(Table 5). This large discrepancy called for a closer examination.

The first step was to examine how the catches were allocated to the area in the CFDERS2007AA data. Seventeen percent of the landings (59,698 pounds) were allocated at ALEVEL C or D, the two levels based on fleet-level trip characteristics. Deducting this amount from the total leaves 286,095 pounds allocated at ALEVELS A and B.
Next, the quota monitoring data was examined to determine if trips declared to the two areas also reported catching cod outside of these areas on trips that “flexed” out of the area. When these catches are added to the catches reported inside SAs 561 and 562, the total cod caught on these trips was 288,123 pounds, a difference of less than one percent from the amount allocated to the area by ALEVELS A and B. 
This apparent correspondence prompted a trip-by-trip comparison. First, the CFDERS2007AA trips that reported cod catches in SAs561 and 562 were compared to the quota-monitoring trips that did the same. A trips was not considered a match if either the catch amount or existence of the trip were different. At ALEVELs A and B, 57 of 134 trips in the dealer data did not match trips in the quota-monitoring data. When the quota monitoring trips were expanded to include all trips declared to the Eastern U.S./Canada area regardless where they caught cod, the correspondence of trip existence and total cod landed improved to 21 unmatched trips (16 percent), though not all of the newly matching trips assigned cod to the same statistical areas in both databases. With (at best) 16 percent of the CFDERS2007AA trips allocated at ALEVELS A and B still not matching a quota-monitoring trip, how can the total cod catch difference be less than one percent for this period? The answer is that there are 22 trips in the quota-monitoring reports that are not reported fishing in SAs 561 and 562 by the CFDERS2007AA table.

None of the CFDERS2007AA trips allocated to the area by ALEVELS C or D matched to a declared trip reported to the quota monitoring system. 

Implications
The existence of the quota-monitoring database provides an alternative data source for determining U.S. landings from the U.S./Canada area. For the period examined, the large difference in cod landings between the databases is a concern. Additional comparisons seem advisable.
The quota-monitoring database identifies trips fishing in the area based on the trip declarations reported via VMS. While it is possible that some trips may not declare into the area, that is unlikely to be a significant number given the scrutiny given to this program. The analysis suggests that at least for trips allocated to the area by ALEVELS A and B the differences are primarily because the quota-monitoring database more frequently attributes cod catches to more than one statistical area, while the CFDERS data, based on VTR positions, suffers from the tendency of fishermen to report only one statistical area on trips to multiple areas.
As noted, none of the trips allocated to SAs 561 and 562 by ALEVELS C and D matched to a corresponding quota-monitoring trip. This raises questions whether these landings should be included in the landings estimates for this small, closely regulated area. 

Conclusions
The details of the U.S. management and reporting systems may influence catch estimates for the assessment of Eastern Georges Bank cod. This paper presents preliminary evidence that discard estimates are sensitive to the time period selected for stratification because in recent years the primary driver for cod discards in the large-mesh otter trawl fisher has been regulatory changes. Preliminary results for CY 2007 indicate the differences may be substantial, though this result should be verified using the NEFSC algorithms for estimating discards. The allocation procedure applied to the commercial landings data may also introduce errors into the catch estimates. With respect to landings, NMFS NERO quota monitoring data provides an opportunity to examine the commercial landings data for possible shortcomings. This is only possible since 2004 because of the highly regulated nature of fishing in this area. There is evidence that the allocation procedure significantly over-estimates catches in the area for the period May through December, 2007. While comparisons are provided only for eight months of 2007, the results suggest a more thorough examination should be conducted for 2004 through 2006. 
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Table 1 - Status of Eastern US/CA Area Access for Limited Access Multispecies Vessels

	
	
	Access
	
	
	
	

	Year
	Month
	Open
	Closed
	Cod Limit
	Gear
	Special Management Programs
	Other

	2004
	1
	x
	
	2,000/20,000
	
	
	

	
	2
	x
	
	
	
	
	

	
	3
	x
	 
	 
	 
	 
	 

	
	4
	x
	 
	 
	 
	 
	 

	
	5
	x
	
	500/5000
	1, 2
	A
	VMS required to fish in Eastern US/CA Area; daily catch reporting via IVR; advance notice of trips to observer program

	
	6
	x
	 
	 
	 
	 
	 

	
	7
	x
	 
	 
	 
	 
	 

	
	8
	x
	
	
	
	
	

	
	9
	x
	 
	 
	 
	(A ends 9/03/2004)
	 

	
	10
	 
	10/1/2004
	 
	 
	 
	 

	
	11
	
	x
	
	
	
	

	
	12
	 
	x
	 
	 
	 
	 

	2005
	1
	1/14/2005
	
	5000
	2 only
	C
	

	
	2
	x
	
	
	
	
	

	
	3
	x
	 
	 
	 
	 
	 

	
	4
	 
	4/1/2005
	 
	 
	 
	 

	
	5
	5/1/2005
	
	500/5000
	1, 2
	C
	

	
	6
	x
	 
	 
	 
	 
	 

	
	7
	x
	 
	 
	2 only 7/27/2005
	C ends 7/18/2005
	 

	
	8
	
	8/26/2005
	
	
	C opens
	

	
	9
	 
	x
	 
	 
	 
	 

	
	10
	 
	x
	 
	 
	C ends 10/31/2005
	 

	
	11
	
	x
	
	
	
	

	
	12
	 
	x
	 
	 
	 
	 


	
	
	Access
	
	
	
	

	Year
	Month
	Open
	Closed
	Cod Limit
	Gear
	SMPs
	Other

	2006
	1
	
	x
	
	
	
	

	
	2
	
	x
	
	
	
	

	
	3
	 
	x
	 
	 
	 
	 

	
	4
	 
	x
	 
	 
	 
	 

	
	5
	5/1/2006
	
	500/5000
	1,2
	C opens
	

	
	6
	x
	 
	 
	2 only 6/19/2006
	 
	 

	
	7
	x
	 
	 
	 
	 
	 

	
	8
	x
	
	
	
	B, C
	All C trips use haddock separator trawl

	
	9
	x
	 
	 
	 
	 
	 

	
	10
	x
	 
	 
	 
	 
	 

	
	11
	x
	
	
	
	
	11/22/2009 - "Flex" trips allowed; VMS required for all vessels

	
	12
	x
	 
	 
	 
	 
	 

	2007
	1
	x
	
	
	
	
	

	
	2
	x
	
	
	
	
	

	
	3
	x
	 
	 
	1 and 2 allowed 3/05/2007
	 
	 

	
	4
	 
	4/25/2007
	 
	 
	 
	 

	
	5
	x
	
	500/5000
	1, 2
	C
	

	
	6
	 
	6/20/2007
	 
	 
	 
	 

	
	7
	 
	x
	 
	 
	 
	 

	
	8
	
	x
	
	
	
	

	
	9
	 
	x
	 
	 
	 
	 

	
	10
	10/20/2008
	 
	1000
	 
	 
	 

	
	11
	
	11/30/2007
	
	
	
	

	
	12
	 
	x
	 
	 
	 
	 


	
	
	Access
	
	
	
	

	Year
	Month
	Open
	Closed
	Cod Limit
	Gear
	SMPs
	Other

	2008
	1
	
	x
	
	
	
	

	
	2
	
	x
	
	
	
	

	
	3
	 
	x
	 
	 
	 
	 

	
	4
	 
	x
	 
	 
	 
	 

	
	5
	
	(Trawl gear)
	
	
	
	

	
	6
	 
	(Trawl gear)
	 
	 
	 
	 

	
	7
	 
	(Trawl gear)
	 
	 
	 
	 

	
	8
	x
	
	
	
	
	

	
	9
	x
	 
	 
	 
	 
	 

	
	10
	x
	 
	 
	 
	 
	 

	
	11
	x
	
	
	
	
	

	
	12
	x
	 
	 
	 
	 
	 

	
	
	
	
	
	
	
	


Table 2 – U.S. large mesh otter trawl discard estimates of EBG cod calculated using different temporal periods

	2004
	
	
	
	
	
	
	

	
	Qtr 1
	Qtr 2
	Qtr 3
	Qtr 4
	Total (lbs.)
	MT
	Difference

	Ratio
	0.004599526
	0.009419765
	0.000809002
	0.014034598
	
	
	

	Kept all
	2,676,837
	11,457,847
	11,488,760
	367,032
	25,990,476
	
	

	Discards
	12,312
	107,930
	9,294
	5,151
	134,688
	61
	

	
	Half 1
	Half 2
	
	
	
	
	

	Ratio
	0.008094704
	0.001240263
	
	
	
	
	

	Kept all
	14,134,684
	11,855,792
	
	
	
	
	

	Discards
	114,416
	14,704
	
	
	129,120
	58
	

	
	Tri-1
	Tri - 2
	Tri -3
	
	
	
	

	Ratio
	0.003788594
	0.005434218
	0.004011632
	
	
	
	

	Kept all
	7,808,125
	15,984,124
	2,198,227
	
	25,990,476
	
	

	Discards
	29,582
	86,861
	8,818
	0
	125,262
	57
	7.0%

	
	Time periods reflect A13 implementation, CAII SAP
	
	

	2005
	
	
	
	
	
	
	

	
	Qtr 1
	Qtr 2
	Qtr 3
	Qtr 4
	Total
	
	

	Ratio
	0.021536404
	0.098073222
	0.044335803
	0
	
	
	

	Kept all
	367,815
	3,890,809
	2,849,020
	557,967
	7,665,611
	
	

	Discards
	7,921
	381,584
	126,314
	0
	515,819
	234
	

	
	Half 1
	Half 2
	
	
	
	
	

	Ratio
	0.089416578
	0.042172296
	
	
	
	
	

	Kept all
	4,258,624
	3,406,987
	
	
	
	
	

	Discards
	380,792
	143,680
	
	
	524,472
	238
	

	
	Tri-1
	Tri - 2
	Tri -3
	
	
	
	

	Ratio
	0.057833243
	0.081466495
	0
	
	
	
	

	Kept all
	718,799
	6,293,490
	653,322
	
	7,665,611
	
	

	Discards
	41,570
	512,709
	0
	0
	554,279
	251
	-7.5%

	
	Trimesters roughly match open and closed periods
	
	


Table 2 – U.S. large mesh otter trawl discard estimates of EBG cod calculated using different temporal periods (cont)

	2006
	
	
	
	
	
	
	

	
	Qtr 1
	Qtr 2
	Qtr 3
	Qtr 4
	Total
	
	

	Ratio
	0.008363106
	0.100235249
	0.00415025
	0.007414272
	
	
	

	Kept all
	1,611
	2,495,079
	270,747
	243,050
	3,010,487
	
	

	Discards
	13
	250,095
	1,124
	1,802
	253,034
	115
	

	
	Half 1
	Half 2
	
	
	
	
	

	Ratio
	0.100028897
	0.004603086
	
	
	
	
	

	Kept all
	2,496,690
	513,797
	
	
	
	
	

	Discards
	249,741
	2,365
	
	
	252,106
	114
	

	
	1-4
	5-6
	7-12
	
	
	
	

	Ratio
	3.08692E-05
	0.100235249
	0.004603086
	
	
	
	

	Kept all
	109,310
	2,387,380
	513,797
	
	3,010,487
	
	

	Discards
	3
	239,300
	2,365
	0
	241,668
	110
	4.5%

	
	Time periods reflect open and closed periods, required trawl gear
	
	

	2007
	
	
	
	
	
	
	

	
	Qtr 1
	Qtr 2
	Qtr 3
	Qtr 4
	Total
	
	

	Ratio
	0.05272092
	0.202683664
	0.02159386
	0.019576474
	
	
	

	Kept all
	369,010
	3,644,664
	38,560
	832,090
	4,884,324
	
	

	Discards
	19,455
	738,714
	833
	16,289
	775,290
	352
	

	
	Half 1
	Half 2
	
	
	
	
	

	Ratio
	0.156829164
	0.019582428
	
	
	
	
	

	Kept all
	4,013,674
	870,650
	
	
	
	
	

	Discards
	629,461
	17,049
	
	
	646,511
	293
	-16.6%

	
	1-2
	3-4-5-6
	7-8-9
	10-11-12
	
	
	

	Ratio
	0.015551131
	0.205518575
	0.02159386
	0.019576474
	
	
	

	Kept all
	207,810
	3,805,864
	38,560
	832,090
	4,884,324
	
	

	Discards
	3,232
	782,176
	833
	16,289
	786,240
	357
	-1.4%

	
	Time periods reflect gear requirements, opening of area
	
	


Table 3 - Ratio of large mesh otter trawl catch assigned to SA by observer to the same catch assigned to SA by VTR

	
	Cod
	Total Catch
	Observed Trips in SA 561/562 Matched to VTR
	Observed Trips in SA 561/562 Total

	2004
	1.183
	1.020
	75
	83

	2005
	1.01
	0.949
	106
	113

	2006
	0.982
	0.960
	45
	54

	2007
	0.925
	0.931
	69
	71


Table 4 – Percentage of cod in the dealer database (CFDERSXXXXAA) with known and unknown locations

	YEAR
	Area Known
	Area Unknown

	1996
	99.1%
	0.9%

	1997
	99.3%
	0.7%

	1998
	99.2%
	0.8%

	1999
	99.5%
	0.5%

	2000
	99.0%
	1.0%

	2001
	98.6%
	1.4%

	2002
	97.6%
	2.4%

	2003
	97.2%
	2.8%

	2004
	91.5%
	8.5%

	2005
	88.8%
	11.2%

	2006
	93.6%
	6.4%

	2007
	97.9%
	2.1%


	
	
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003
	2004
	2005
	2006
	2007

	
	
	Pounds, Live Weight

	561
	 
	 
	12
	9,160
	 
	 
	1,151
	 
	16,304
	6,435
	 
	 
	 

	 
	A
	482,276
	472,710
	806,617
	1,491,488
	956,604
	2,083,631
	1,697,294
	1,948,445
	925,566
	112,065
	41,040
	214,118

	 
	B
	127,084
	168,270
	346,498
	392,334
	358,680
	464,622
	547,534
	476,126
	307,166
	21,229
	15,176
	43,020

	 
	C
	34,873
	59,200
	79,737
	106,964
	70,608
	47,884
	187,685
	176,021
	81,043
	1,894
	23,169
	31,407

	 
	D
	 
	
	1,412
	825
	
	
	990
	
	64
	79
	176
	3,586

	Total
	 
	644,233
	700,192
	1,243,424
	1,991,611
	1,385,892
	2,597,288
	2,433,503
	2,616,896
	1,320,274
	135,267
	79,561
	292,131

	562
	 
	 
	 
	 
	 
	137
	7,137
	123
	18,129
	 
	 
	 
	 

	 
	A
	670,865
	349,789
	166,091
	394,397
	178,906
	408,552
	696,015
	1,084,873
	529,376
	118,045
	81,730
	121,359

	 
	B
	146,536
	116,207
	76,928
	226,328
	96,226
	200,579
	336,562
	238,004
	149,645
	58,277
	74,025
	32,036

	 
	C
	27,151
	43,230
	7,166
	18,680
	36,804
	46,425
	150,944
	93,734
	196,810
	33,615
	35,125
	28,398

	 
	D
	 
	
	1,882
	935
	2,258
	
	
	
	1,499
	268
	13,510
	197

	Total
	 
	844,552
	509,226
	252,067
	640,340
	314,331
	662,693
	1,183,644
	1,434,740
	877,330
	210,205
	204,390
	181,990

	
	
	Percentage of Statistical Area

	561
	 
	0.0%
	0.0%
	0.7%
	0.0%
	0.0%
	0.0%
	0.0%
	0.6%
	0.5%
	0.0%
	0.0%
	0.0%

	 
	A
	74.9%
	67.5%
	64.9%
	74.9%
	69.0%
	80.2%
	69.7%
	74.5%
	70.1%
	82.8%
	51.6%
	73.3%

	 
	B
	19.7%
	24.0%
	27.9%
	19.7%
	25.9%
	17.9%
	22.5%
	18.2%
	23.3%
	15.7%
	19.1%
	14.7%

	 
	C
	5.4%
	8.5%
	6.4%
	5.4%
	5.1%
	1.8%
	7.7%
	6.7%
	6.1%
	1.4%
	29.1%
	10.8%

	 
	D
	0.0%
	0.0%
	0.1%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	0.1%
	0.2%
	1.2%

	Total
	 
	
	
	
	
	
	
	
	
	
	
	
	

	562
	 
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	1.1%
	0.0%
	1.3%
	0.0%
	0.0%
	0.0%
	0.0%

	 
	A
	79.4%
	68.7%
	65.9%
	61.6%
	56.9%
	61.7%
	58.8%
	75.6%
	60.3%
	56.2%
	40.0%
	66.7%

	 
	B
	17.4%
	22.8%
	30.5%
	35.3%
	30.6%
	30.3%
	28.4%
	16.6%
	17.1%
	27.7%
	36.2%
	17.6%

	 
	C
	3.2%
	8.5%
	2.8%
	2.9%
	11.7%
	7.0%
	12.8%
	6.5%
	22.4%
	16.0%
	17.2%
	15.6%

	 
	D
	0.0%
	0.0%
	0.7%
	0.1%
	0.7%
	0.0%
	0.0%
	0.0%
	0.2%
	0.1%
	6.6%
	0.1%


Table 5 – Cod landed (pounds, live weight) in SAs 561/562 as reported by NMFS NERO quota-monitoring system and CFDERS2007AA (May 1, 2007 – December 31, 2007)

	NMFS Quota Monitoring
	
	Landings (pounds, live weight)

	
	Cod landings reported from SA 561/562 Only
	134,613

	
	Cod landings reported on trips declared to Eastern US/CA Area, caught in any area
	288,123

	CFDERS2007AA
	
	

	
	All Alevels
	345,793

	
	Alevel A or B only
	286,095


Figure 1 -  Ratio of cod discarded to cod kept or all kept species on observed tows in the Eastern U.S./Canada Area
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