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Introduction 

At the 2008 TRAC, an analysis of discards estimated for 2004-2007 using a discarded cod: kept cod ratio showed different results depending on how months were grouped: calendar quarter, half-year, or by time periods reflecting management measures (Nies 2008).  For the assessment, the estimation of US discards of cod in the eastern Georges Bank area is based on calendar quarter.  The TRAC expressed concern that the assessment discard estimates may not reflect the effects of management measures implemented at times of the year which did not necessarily coincide with calendar quarters.
In this paper, cod discards are estimated for the US large mesh otter trawl fleet in the eastern Georges Bank area during 2006-2008, using a discarded cod: kept all catch ratio based on ‘alternative’ quarters that correspond to changes in management. These results are compared to the 2009 assessment discards that are estimated based on calendar quarter.
Methods and Results

Discards (mt) of Atlantic cod in the US Eastern Georges Bank large mesh otter trawl fishery are estimated using a combined d/kall ratio estimator and  NEFSC Observer data and Dealer data from 2006-2008, where the d = cod discard pounds and k = kept pounds of all species.  Discards were estimated using ‘alternative quarters’ based on the timing of implementation of management measures (Table 1). Numbers of observed trips by calendar quarter and by ‘alternative’ quarter are presented in Table 2.  Annual discards (mt) were estimated as the sum of the product of ‘quarterly’ d:kall ratio and ‘quarterly’ commercial landings  (Table 3) and are presented in Table 4.  In 2007 there was only 1 trip in quarter 3 (Jul-Sep), so the d:kall ratio for that cell was imputed by replacing it with d:kall ratio estimated from quarter 3 and 4 combined (Jul-Dec).  The ‘alternative quarter’ results were compared to the assessment discards estimated by calendar quarter.

Discussion
Comparisons of annual discards show minimal difference between calendar and ‘alternative’ quarter estimates, with confidence intervals overlapping for all 3 estimates (Fig. 1).  Nies (2008) showed a 4.4% difference between calendar quarter and management ‘alternative quarters’ for 2006, whereas this study showed no difference. Also, while not directly comparable, Nies (2008) showed a 22% increase in discards between semi-annual and ‘alternative’ quarter estimations for 2007, whereas this paper shows only a 1% decrease between these estimates. The 2007 estimates in this paper were done by calendar quarter 1 and 2 and semi-annual for the last half of the year.

Differences between Nies (2008) and analysis are likely due to using d:k cod , vs d:kall.
The number of years examined and number of trips in some cells is relatively small, however, the results suggest that using a combined d:kall ratio estimator is temporally robust within a year.  Estimating assessment discards by calendar quarter appear to adequately account for changes in management during the year.
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Table 1. Months used in management-based ‘alternative’ quarters, for 2006 – 2008
[image: image6.emf]Assessment Large Mesh Otter trawl landings (mt)

YEAR 1 2 3 4

2006 0.0 100.4 1.1 6.0

2007 10.4 161.0 0.5 17.2

2008 4.4 22.7 40.3 135.2

Management Based  Large Mesh Otter trawl landings (mt) 

YEAR 1 2 3 4

2006 8.4 92.0 7.2 N/A

2007 1.5 170.0 0.5 17.2

2008 12.9 17.3 172.5 N/A


Table 2. Number of observed trips, by year and quarter (calendar and management-based ‘alternative’ quarters), 2006-2008.

[image: image1.emf]Year

1 2 3 4

2006 Jan-Apr May-Jun Jul-Dec

2007 Jan-Feb Mar-Jun Jul-Sep Oct-Dec

2008 Jan- Apr May-Jul Aug-Dec
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Table 3. Large mesh otter trawl landings (mt) by calendar quarter

(assessment) and by management based ‘alternative’ quarters , 2006-2008.
[image: image3.emf]Assessment

YEAR Imputation CV Discards(mt)

2006 Half-year 0.22 127.03

2007 Half-year 0.31 339.11

2008 None 0.13 21.26

Management Based  Imputation 

YEAR Imputation CV Discards(mt)

2006 None 0.21 126.9

2007 Half-year 0.33 334.0

2008 None 0.12 20.8

Management Based    NO imputation

YEAR Imputation CV Discards(mt)

2006 None 0.21 126.9

2007 None 0.31 342.6

2008 None 0.12 20.8


Table 4.  US Eastern Georges Bank Atlantic cod discards (mt) estimated for the assessment by calendar quarter and estimated by management-based ‘alternative’ quarters based, both with imputation and no imputation for ‘quarters’ with missing trips. CV = coefficient of variation, 2006-2008. 
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YEAR

1 2 3 4

Total Trips

2006 3 34 8 N/A 45

2007 3 29 1 16 49

2008 6 6 116 N/A 128


[image: image5.emf]Number of Observed Trips 

Calendar Quarter

YEAR

1 2 3 4

Total Trips

2006 3 34 7 1 45

2007 6 26 1 16 49

2008 2 8 43 75 128


Figure 1. Estimated discards (mt) of Atlantic cod in US Eastern Georges Bank 

large mesh otter trawl fishery, estimated by calendar quarter (Assessment) and 

by ‘alternative’ quarters based on management measures, with and without 

imputing for missing trips, 2006-2008.  Error bars are +/- one standard deviation.
