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Preamble 
 
This working paper, in support of Terms of Reference A: Commercial Landings, describes the 
comparisons between the data used in the GARM 2005 stock assessments and the allocated 
commercial data.  Commercial landings, biological samples, and numbers of fish at age derived 
from the commercial data are compared. 
 
Introduction 
 
Since 1997, single species prorations of commercial landings have been performed on an ad-hoc 
basis to meet stock assessment and management needs.  The single species proration is narrow in 
scope, only determining landings to stock area (a collection of statistical areas) by calendar 
quarter (Wigley et al. 1998) and does not estimate effort.  The proration method was reviewed at 
the 24th Stock Assessment Workshop (NEFSC 1997) and again by the National Research 
Council (NRC 1998) as part of the review of NEFSC stock assessments; the single species 
proration was found to be an acceptable ‘stop-gap’ method until a comprehensive, trip-based 
method was developed.    
 
In August 2005, the Groundfish Assessment Review Meeting reviewed and updated stock 
assessments for 19 species/stocks using commercial data through 2004 (Mayo and Terciero 
2005).  Depending upon the available data and management needs, there are four types of 
assessments that are conducted:  index-based, yield-per-recruit, surplus production, and age-
based assessments (Table 1). 
 
Since the 2005 GARM, a multi-tier, trip-based allocation was developed.  Both the single species 
proration and the trip-based allocation use the Vessel Trip Report data to determine area fished, 
but the trip-based allocation also estimates effort.  The multi-tier, trip-based allocation derives 
area fished (statistical area) and effort while maintaining the commercial data’s original temporal 
resolution of month and day at a transaction level (Wigley et al. in review).  The allocated data 
contains the meta field, Alevel, to record which tier or ‘level’ the area fished was determined 
during Dealer - VTR matching.  The trip-base allocated data will supersede the single species 
prorated data for NEFSC stock assessments and will provide statistical area landings and effort 
for all species. This trip-based allocation is a major advance over the single species prorations 
because now questions such as “How many pounds of fish were caught on Georges Bank last 
year?” can be answered easily and consistently. 
 
This paper describes comparisons of trip-based allocated commercial landings and single species 
prorated commercial landings, biological samples and derived numbers of fish at age used in the 
analytical stock assessments for many of the 2005 Groundfish Assessment Review Meeting 
(GARM) species.  
 
Methods 
 
There are twelve species that are reviewed by the GARM.  Five of these twelve species are 
multi-stock species: cod (Gadus morhua), haddock (Melanogrammus aeglefinus ), yellowtail 
flounder (Limanda ferruginea) winter flounder (Pseudopleuronectes americanus) and 
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windowpane flounder (Scophthalmus aquosus).  The remaining seven species are single (unit) 
stocks: American plaice (Hippoglossoides platessoides), witch flounder (Glyptocephalus 
cynoglossus), white hake (Urophycis tenuis), pollock (Pollachius virens), redfish (Sebastes 
fasciatus), ocean pout (Zoarces americanus), and halibut (Hippoglossus hippoglossus).  Many, 
but not all, of the GARM species/stocks are compared in this analysis.  The section letters used 
in the 2005 GARM document have been used to identify stocks (Table 1).  
 
Each single species proration was performed by stock assessment scientists and utilized the 
commercial landings within the Commercial Fisheries Database System (CFDBS) maintained by 
the Northeast Fisheries Science Center.  The commercial data that required single species 
prorations (landings data with no area fished) are stored in a series of Oracle data tables that 
include: trip landings data (CFDETTyyyy), species landings data (CFDETSyyyy), length sample 
data (CFLENyyyyy) and age data (CFAGEyyyy) where yyyy represents year in the series from 
1994 to present along with the vessel trip report data (VESLOGyyyyG, VESLOGyyyyT, and 
VESLOGyyyyS).  The single species proration results in species landings by stock area (a 
collection of statistical areas), market category, port group, gear group and quarter (Wigley et al. 
1998).  
 
The multi-tier, trip-based allocation is performed by the Data Management Systems staff and a 
parallel series of Oracle tables are created (e.g. CFDETTyyyyAA, CFDETSyyyyAA, 
CFLENyyyyAA, and CFAGEyyyyAA) for 1994 to 2006.  Due to Dealer Electronic Reporting 
compliance issues, incorrect reporting of commercial landings by Dealers occurred in 2004 – 
2006; these data are still being processed and should be considered preliminary when made 
available. The allocated data series (where AA represents ‘allocated and audited’) contain the 
same data as the original series, however, area fished and effort have been added. These landing 
datasets now have explicit areas associated with each trip and catches from any combination of 
areas can easily and consistently be gathered by stock assessment scientists or anyone else with 
access to the databases.   
 
All stock landings, with the exception of Georges Bank yellowtail flounder, derived from the 
single species proration, the number of biological samples (lengths and ages), and numbers of 
landed fish at age were taken from the 2005 GARM (Mayo and Terceiro 2005).  For Georges 
Bank yellowtail flounder, stock landings, the number of biological samples (lengths and ages), 
and numbers of landed fish at age were taken from the 2007 Transboundary Resource 
Assessment Committee (TRAC) stock assessment (Legault et al. 2007). 
 
Stock landings, using the allocated data series, and the biological samples (lengths and ages) 
with allocated area were used by stock assessment scientists to derive numbers of landed fish at 
age using Biostat v5.3 (or higher).   Biostat v5.3 is a software program that estimates number of 
landed fish at age using landings, lengths, and age samples by market category (grade) and 
quarter (or other temporal component).  Biostat v5.3 also calculates the uncertainty at age using a 
bootstrapping technique (Legault et al. in review).  
 
For each of the species/stock evaluated, there are comparisons for: 1) species/stock landings; 2) 
species/stock length samples over the 1994 to 2003 time period and by year; 3) age samples over 
the 1994 to 2003 time period and by year; and for analytical assessments, 4) the number of 
landed fish at age.  Annual comparison plots of the number of landed fish at age (LAA) from the 
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two analyses, with two standard deviations about the numbers of landed fish at age based on the 
allocated data series, are given.  
 
 
Results   
 
Summarized below is a brief description of the table content for each species. The table 
numbering is as follows:  Species section is denoted by Roman numeral, followed by table 
number, followed by GARM stock letter, e.g. Table I.1.A. Note that not all tables were generated 
for all stocks due to both time limitations and due to some stocks not requiring certain types of 
information, e.g. stocks that are not aged cannot have comparisons of landings at age from the 
different data sources. 
  
Table 2 compares species landings. For multi-stock species, there will be a species landings and 
stock landings for each stock.  For multi-stock species, single species prorations were not 
conducted using current CFDETS for this analysis.   Commercial landings data are not static; 
over time, there are updates and minor corrections to the CFDBS.   
 
Table 3 compares number of length samples, for all years combined, by stock for the original 
data and the trip-based allocated data. 
 
Table 4 compares number of individual ages or age samples, for all years combined, by stock 
and Alevel for the original data and the trip-based allocated data.  Alevel is a meta field used to 
record the level at which the Dealer trip matched the VTR data in the trip-based allocation.  
Alevel (blank) indicated ages were taken from a trip that did not enter the allocation.   
 
Table 5 compares the number of length samples, by year, used in the 2005 GARM or 2007 
TRAC assessments and the trip-based allocated data.  
  
Table 6 compares the number of individual lengths, by year, used in the 2005 GARM or 2007 
TRAC assessments, and the the trip-based allocated data.    Note: 1994 and 1995 are ’transitional 
years’ following changes to the data collection reporting system; CFLEN data are not fully 
populated with length data for these years. 
 
Table 7 compares the number of individual ages, by year, used in the 2005 GARM or 2007 
TRAC assessments and the trip-based allocated data.  
 
Tables 8a and 8b summarize landings at age (in numbers of fish, 000’s) used in the 2005 
GARM or 2007 TRAC assessments (a) and derived using the trip-based allocated data (b).  
 
Figure 1. compares annual comparisons of landings at age (in numbers of fish, 000’s) used in 
the 2005 GARM or 2007 TRAC assessments and derived using the trip-based allocated data.   
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 Conclusions/Discussion 
 


• There were minor differences in species total landings between the data used in the 
GARM/TRAC assessments and the allocated data.  These differences are the results of 
revisions over time to original data in the CFDETS series and due to rounding of species 
pounds from split trips in the allocated data series (CFDETS_AA). 


 
• For some species (list here), there were minor differences in stock landings between the 


data used in the GARM/TRAC assessments and the allocated data.  
 


• For some species (list here), there were ________ differences in stock landings between 
the data used in the GARM/TRAC assessments and the allocated data.  


 
• In recent years, some of the differences in stock landings between the GARM/TRAC 


assessments and allocated data may be attributed to the use of VTR data before all VTR 
are available (i.e., the timing of the TRAC assessment review meeting precedes when all 
VTR information is available for the most recent year). 


 
• For single (unit) stock species, changes to landings and biological samples were 


inconsequential. 
 


• For multi-stock species, changes in stock landings and biological samples resulted in 
minor changes to the number of landed fish at age. Overall, these changes were not 
significant.   Exceptions: years for stocks where significant borrowing of length or age 
samples were required to supplement the port sampled data in order to produce length at 
age for the GARM/TRAC assessments.  … 


 
• GARM 2008 stock assessments should utilized the allocated data, depending evaluation 


of the 2004-2006 data. 
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Table 1.  List of GARM species and stocks examined in this analysis, with the species section 
number, GARM stock letter assigned to each stock, and the 2005 GARM assessment type.  
 


Section Species  Stock  


GARM 
stock 
letter Assessment Type 


I Atlantic Cod Georges Bank  A Age-based 
Gulf of Maine  F Age-based 


II Haddock Georges Bank B Age-based 
Gulf of Maine R Index-based 


III Yellowtail 
Flounder 


Georges Bank C Age-based 
Southern New England-Mid Atlantic D Age-based 
Cape Cod-Gulf of Maine E Age-based 


IV Winter 
Flounder 


Gulf of Maine I Age-based 
Southern New England – Mid-Atlantic J Age-based 
Georges Bank K Surplus production 


V Windowpane 
Flounder 


Gulf of Maine – Georges Bank P Index-based 
Southern New England – Mid-Atlantic  Q Index-based 


VI Witch Flounder unit stock G Age-based 
VII White Hake unit stock L Index-based 
VIII Ocean Pout unit stock O Index-based 
IX Halibut unit stock S Index-based 
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Section I. Atlantic Cod  
 
 
 
 Table I.2. Landings (mt, live) for Atlantic cod used in GARM 2005 and available in  
CFDETS (original data) and CFDETS_AA (allocated data), and difference between 
CFDETS_AA and GARM 2005.   
 
Year GARM 2005 CFDETS CFDETS_AA Difference 
1994 17770 17776 17776 6 
1995 13557 13634 13633 76 
1996 14214 14281 14281 67 
1997 12958 12981 12980 22 
1998 11115 11115 11115 0 
1999 9697 9724 9724 -73 
2000 11347 11372 11372 25 
2001 15058 15064 15064 6 
2002 13094 13111 13111 17 
2003 10674 10718 10718 44 
2004 10444    
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Table I.2.A. Landings (mt, live) for Georges Bank cod used in GARM 2005 and available in  
CFDETS_AA (allocated data), and difference between CFDETS_AA and GARM 2005. 
 
Year GARM 2005 CFDETS_AA Difference 
1994 9893 9666 -227 
1995 6759 6948 189 
1996 7020 7170 150 
1997 7537 7469 -68 
1998 6959 6987 28 
1999 8061 8277 216 
2000 7617 7563 -54 
2001 10635 10674 39 
2002 8998 9293 295 
2003 6646 6787 141 
2004 3471   


 
Table I.2.F. Landings (mt, live) for Gulf of Maine cod used in GARM 2005 and available in  
CFDETS_AA, and difference between CFDETS_AA and GARM 2005. 
 
Year GARM 2005 CFDETS_AA Difference 
1994 7877 7965 88 
1995 6798 6453 345 
1996 7194 6912 -282 
1997 5421 5403 -18 
1998 4156 4012 -144 
1999 1636 1371 -265 
2000 3730 3653 -77 
2001 4423 4148 -275 
2002 4096 3462 -634 
2003 4028 3616 -412 
2004 3798   
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Table I.3.  Atlantic cod length samples for 1994 to 2003 combined, by stock. 
 a_stock = stock based on allocated data; o_stock = stock based on original data; GB = Georges 
Bank, GM = Gulf of Maine; Oth = other areas not including GB and GM. 
 
Sum of length 
samples a_stock       
o_stock GB GM Oth Grand Total 
GB 708 38 20 766 
GM 49 747 8 804 
Oth 74 57 13 144 
Grand Total 831 842 41 1714 


 
 
 
Table I.4 Atlantic cod ages for 1994 to 2003, by Alevel and stock. 
a_stock = stock based on allocated data; o_stock = stock based on original data;   
GB = Georges Bank, GM = Gulf of Maine; Oth = other areas not including GB and GM.   
Alevel (blank) = ages taken from trips that did not enter allocation.  
 
Sum of ages    a_stock       
ALEVEL o_stock GB GM Oth Grand Total 
A GB 11597 259 529 12385 
  GM 964 11830 175 12969 
A Total   12561 12089 704 25354 
B GB 3219 360 21 3600 
  GM 278 2361 20 2659 
B Total   3497 2721 41 6259 
C GB 602 298  900 
  GM 159 1857 41 2057 
C Total   761 2155 41 2957 
(blank) GB 541   541 
  GM   727  727 
(blank) Total   541 727  1268 
D GM 23   23 
D Total   23   23 
Grand Total   17383 17692 786 35861 
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Table I.5.A. Number of GB cod length samples used in the GARM 2005 stock assessment, the 
number of length samples currently available in CFLEN (original data), CFLEN_AA (allocated 
data) and difference between CFLEN_AA and GARM 2005.  


 
Year GARM 2005 CFLEN CFLEN_AA Difference 
1994 58 13 51 -7 
1995 40 15 38 -2 
1996 55 55 61 6 
1997 80 80 76 -4 
1998 80 80 78 -2 
1999 68 70 72 4 
2000 154 154 144 -10 
2001 108 115 114 6 
2002 86 87 101 15 
2003 92 97 96 4 
2004 125    
 
Note: 1994 and 1995 are’ transitional years’ following changes to the data collection reporting 
system: CFLEN data are not fully populated with sample data for these years. 
 
 
 
Table I.5.F. Number of GoM cod length samples used in the GARM 2005 stock assessment, the 
number of length samples currently available in CFLEN (original data), CFLEN_AA (allocated 
data) and difference between CFLEN_AA and GARM 2005.  


 
Year GARM 2005 CFLEN CFLEN_AA Difference 
1994 30 4 29 -1 
1995 31 14 31 0 
1996 77 71 71 -6 
1997 78 84 89 11 
1998 46 47 50 4 
1999 15 15 10 -5 
2000 62 62 74 12 
2001 113 115 111 -2 
2002 142 142 129 -13 
2003 250 250 248 -2 
2004 199    
Note: 1994 and 1995 are’ transitional years’ following changes to the data collection system: 
CFLEN are not fully populated with length data for these years. 
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Table I.6.A. Number of GB cod lengths used in the GARM 2005 stock assessment, the number 
of lengths currently available in CFLEN (original data), CFLEN_AA (allocated data) and 
difference between CFLEN_AA and GARM 2005.  
  
 
Year GARM 2005 CFLEN CFLEN_AA Difference 
1994 4688 1107 4245 -443 
1995 2879 959 2645 -234 
1996 4600 4599 5134 534 
1997 6638 6677 6369 -269 
1998 7076 7061 6840 -236 
1999 5987 6096 6296 309 
2000 12421 12421 11622 -799 
2001 8389 8389 8518 129 
2002 6400 6400 7197 797 
2003 6116 6116 6343 227 
2004 8749    
 
Note: 1994 and 1995 are’ transitional years’ following changes to the data collection system: 
CFLEN are not fully populated with length data for these years. 
 
 
 
Table I.6.F. Number of GoM cod lengths used in the GARM 2005 stock assessment, the number 
of lengths currently available in CFLEN (original data), CFLEN_AA (allocated data) and 
difference between CFLEN_AA and GARM 2005.  
 
Year GARM 2005 CFLEN CFLEN_AA Difference 
1994 2696 354 2575 -121 
1995 2568 1152 2557 -11 
1996 7027 6684 6486 -541 
1997 6657 7245 7559 902 
1998 4205 4247 4536 331 
1999 1305 1305 733 -572 
2000 4881 4881 5737 856 
2001 7326 7326 6895 -431 
2002 5999 6201 5263 -736 
2003 11934 11934 11479 -455 
2004 10309    
Note: 1994 and 1995 are’ transitional years’ following changes to the data collection system: 
CFLEN are not fully populated with length data for these years. 
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Table I.6.A. Number of GB cod ages used in the GARM 2005 stock assessment, the number of 
ages currently available in CFAGE (original data), CFAGE_AA (allocated data) and difference 
between CFAGE_AA and GARM 2005.  


 
Year GARM 2005 CFAGE CFAGE_AA Difference  
1994 1064 1110 1001 -63 
1995 778 778 722 -56 
1996 1080 1106 1185 105 
1997 1581 1581 1460 -121 
1998 1545 1545 1493 -52 
1999 1503 1528 1543 40 
2000 3043 3043 2783 -260 
2001 2421 2421 2465 44 
2002 2179 2179 2493 314 
2003 2135 2135 2238 103 
2004 2755    
 
 
Table I.6.F. Number of GoM cod ages used in the GARM 2005 stock assessment, the number of 
ages currently available in CFAGE (original data), CFAGE_AA (allocated data) and difference 
between CFAGE_AA and GARM 2005.  


 
Year GARM 2005 CFAGE CFAGE_AA Difference  
1994 665 696 649 -16 
1995 662 688 682 20 
1996 1483 1483 1380 -103 
1997 1521 1548 1643 122 
1998 912 956 992 80 
1999 350 350 195 -155 
2000 1490 1490 1680 190 
2001 2436 2595 2436 0 
2002 2800 2800 2405 -395 
2003 5820 5829 5630 -190 
2004 3375    
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Table I.7.F-a.  Landings at age (000s of fish) of GoM Cod from GARM 2005. 
 


Year age1 age2 age3 age4 age5 age6 age 7+ 
1994 0 29 1016 1135 288 72 86 
1995 0 218 880 1153 194 12 34 
1996 0 65 584 1738 347 45 10 
1997 0 53 438 435 832 68 8 
1998 0 94 390 542 165 193 10 
1999 0 0 178 192 90 27 36 
2000 0 93 251 514 126 67 16 
2001 0 41 485 332 224 65 56 
2002 0 1 150 491 190 129 74 
2003 0 6 51 217 434 137 103 
2004 0 1 146 135 229 179 106 


 
 
Table I.7.F-b.  Landings at age (000s of fish) of GoM Cod from AA data. 
 
 


Year age1 age2 age3 age4 age5 age6 age 7+ 
1994 0 37 1089 1109 305 69 122 
1995 18 218 874 1021 220 26 35 
1996 0 68 508 1729 362 36 6 
1997 0 78 441 426 799 68 9 
1998 0 92 392 526 145 174 31 
1999 0 3 182 175 81 16 26 
2000 0 99 250 492 120 68 16 
2001 0 45 469 313 205 66 53 
2002 0 1 109 422 166 102 61 
2003 0 7 45 191 370 117 87 


 







PRE-DISCUSSION INFORMATIO                                                                                                              DO NOT CITE OR DISTRIBUTE 15 


Figure I.1.F. Landings at age (in 000’s of fish) for GoM cod used in GARM 2005 (shaded bar) and using allocated data (open bar) with 2 
standard deviation. 
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Section II. Haddock 
 


• Differences in landings for combined stocks (GB+GOM) and for GB stock are negligible 
(most differences are <5%) 


 
•  87% of length samples retained their original stock assignment; 8% of samples had a 


stock reassignment (moved from GB to GOM or GOM to GB); 3% of samples ‘lost’ a 
stock assignment (moved from GB or GOM to OTH); 2% of samples were newly 
assigned to a stock (moved from OTH to GB or GOM). Nearly identical proportions 
found for age samples. 


 
•  Differences in the number of length samples between GARM 2005 and CFLEN_AA 


ranged from -24% to 33%.  Differences in the number of lengths ranged from -26% to 
47%.  Differences were very small in recent years (2001-2003). Differences in numbers 
at age followed the same patterns. 


 
• Landings at age were compared for years 1999-2003 only.  For years before 1999, LAA 


and discards at age were combined in all reports and it was not possible to separate 
landings.  Differences in the total number of annual LAA ranged from 4-11%; values 
from the allocated data were larger in 4 out of 5 years.  The largest differences in LAA 
occurred at age 2 (the youngest age caught), where differences in excess of +/- 70% 
occurred in 3 out of 5 years.  In general, landings at age differed by <15%, although in 
about 20% of the cells the differences were larger than this.  There was no pattern to the 
occurrence of cells with larger differences.  For years 1999 and 2000, there are fairly 
large changes in the 9+ group (-32% and 57%, respectively). CVs from the bootstrap 
procedure were generally in the range of 5-30% for ages 3-8; for age 9+, CVs ranged 
from 13-44%, while age 2 had the lowest precision with CVs ranging from 25-136%.  In 
almost all cases, the point estimate for LAA +/- 2 standard deviations overlapped with 
LAA from GARM 2005.   
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Table II.2. Landings (mt, live) for Haddock used in GARM 2005 and available in  
CFDETS (original data) and CFDETS_AA (allocated data), and difference between 
CFDETS_AA and GARM 2005.  Note: Bold italic values in the column “GARM 2005” are 
known errors in the tabulated GOM landings (see Table II.2.R  for corrections). 


 
Year GARM 2005 CFDETS CFDETS_AA Difference % Difference 
1994 547 329 329 -218 -40 
1995 400 410 410 10 3 
1996 1374 574 574 -800 -58 
1997 1501 1504 1504 3 0 
1998 2878 2837 2838 -40 -1 
1999 3688 3143  3143 -545 -15 
2000 4140 4002 4002 -138 -3 
2001 5827 5826 5827 0 0 
2002 7541 7541 7541 0 0 
2003 6785 6786 6786 1 0 
2004 8200       


 







PRE-DISCUSSION INFORMATION                                DO NOT CITE OR DISTRIBUTE 18 


 
 
Table II.2.B. Landings (mt, live) for GB haddock used in GARM 2005 and available in  
CFDETS_AA (allocated data), and difference between CFDETS_AA and GARM 2005. 


 
Year GARM 2005 CFDETS_AA Difference % Difference 
1994 218 206 -12 -6 
1995 218 231 13 6 
1996 313 319 6 2 
1997 888 873 -15 -2 
1998 1841 1902 61 3 
1999 2775 2562 -213 -8 
2000 3366 3193 -173 -5 
2001 4631 4812 181 4 
2002 6330 6523 193 3 
2003 5564 5762 198 4 
2004 7179     


 
 
 
Table II.2.R. Landings (mt, live) for GOM haddock used in GARM 2005, updated single 
species proration of CFDETS, and available in CFDETS_AA. *Note: GARM 2005 values for 
1994 – 1996 and 1999 were determined to be incorrect; due to these discrepancies, a single 
species proration was rerun using the revised CFDETS data and differences and relative percent 
differences between CFDETS_AA and the updated single species proration were calculated. 


 


Year GARM 2005 
Update of single 
species proration 
using CFDETS 


CFDETS_AA Difference  Relative 
difference (%) 


1994 329 116 122 +6 +4.9 
1995 182 166 179 +13 +7.3 
1996 1061 248 255 +7 +2.7 
1997 613 590 631 +41 +6.5 
1998 1037 991 936 -55 -5.9 
1999 913 622 581 -41 -7.1 
2000 774 795 809 +14 +1.7 
2001 1196 1196 1015 -181 -17.8 
2002 1211 1191 1018 -173 -17.0 
2003 1221 1139 1024 -115 -11.2 
2004 1021 941    
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Table II.3.   Haddock length samples by stock in years 1994 to 2003 (combined);  a_stock = 
stock based on allocated data; o_stock = stock based on original data; GB = Georges Bank, 
GOM = Gulf of Maine; Oth = other areas not including GB and GOM. 
 
Sum of length 
samples a_stock       
o_stock GB GOM OTH Grand Total 
GB 299 29 13 341 
GOM 18 205 6 229 
OTH 5 4  9 
Grand Total 322 238 19 579 


 
 
Table II.4. Haddock  age samples in years 1994 to 2003 (combined), by Alevel and stock; 
a_stock = stock based on allocated data; o_stock = stock based on original data;  GB = Georges 
Bank, GOM = Gulf of Maine; Oth = other areas not including GB and GOM; Alevel (blank) = 
ages taken from trips that did not enter allocation.  
 
 
Sum of age 
samples a_stock       


ALEVEL o_stock GB GOM Oth 
Grand 
Total 


A GB 223 13 14 250 
  GOM 11 161 5 177 
A Total   234 174 19 427 
B GB 65 9  74 
  GOM 3 29  32 
B Total   68 38   106 
C GB 5 7  12 
  GOM 6 12  18 
C Total   11 19   30 
(blank) GB 5   5 
  GOM  3  3 
(blank) Total 5 3  8 
Grand Total 318 234 19 571 
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Table II.5.B. Number of GB haddock length samples used in the GARM 2005 stock 
assessment, the number of length samples currently available in CFLEN (original data), 
CFLEN_AA (allocated data) and the difference between CFLEN_AA and GARM 2005. 
“GARM 2005” values for years 1994-2000 come from GARM 2002, Table B2.  The number 
of samples used in GARM 2005 for years 2001-2004 were not reported in the GARM 2005 
document, nor were they available in output files. 


 
Year GARM 2005 CFLEN CFLEN_AA Difference % Difference 
1994 8 8 7 -1 -13 
1995 3 3 4 1 33 
1996 6 6 5 -1 -17 
1997 34 34 26 -8 -24 
1998 24 25 24 0 0 
1999 28 28 29 1 4 
2000 51 51 43 -8 -16 
2001 N/A 72 69   
2002 N/A 47 43   
2003 N/A 67 72   
2004 N/A 80    


 
 
Table II.5.R. Number of GOM haddock length samples currently available in CFLEN (original 
data), CFLEN_AA (allocated data). GARM 2005 GOM haddock assessment did not use length 
samples. 
 


 
Year GARM 2005 CFLEN CFLEN_AA Difference 
1994  8 9  
1995  5 4  
1996  7 8  
1997  13 21  
1998  20 20  
1999  13 13  
2000  29 34  
2001  38 34  
2002  27 27  
2003  69 68  
2004     
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Table II.6.B. Number of GB haddock lengths used in the GARM 2005 stock assessment, the 
number of lengths currently available in CFLEN (original data), CFLEN_AA (allocated data) 
and the difference between CFLEN_AA and GARM 2005. “GARM 2005” values for years 
1994-2000 come from GARM 2002, Table B2. 
 
 


Year GARM 2005 CFLEN CFLEN_AA Difference % Difference 
1994 546 546 453 -93 -17 
1995 198 198 291 93 47 
1996 524 574 457 -67 -13 
1997 3203 3098 2381 -822 -26 
1998 1692 1740 1628 -64 -4 
1999 2268 2268 2277 9 0 
2000 3699 3699 3199 -500 -14 
2001 5967 5967 5810 -157 -3 
2002 3910 3910 3571 -339 -9 
2003 5836 5836 6039 203 3 
2004 6939 7014    


 
 
Table II.6.R. Number of GOM haddock lengths currently available in CFLEN (original data), 
CFLEN_AA (allocated data). GARM 2005 GOM haddock assessment did not use length sample. 
 
Year GARM 2005 CFLEN CFLEN_AA Difference 
1994  575 668  
1995  349 256  
1996  663 780  
1997  1252 1967  
1998  1792 1740  
1999  888 944  
2000  2226 2528  
2001  3463 3034  
2002  2408 2360  
2003  5276 5395  
2004     
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Table II.7.B. Number of GB haddock ages used in the GARM 2005 stock assessment, the 
number of ages currently available in CFAGE (original data), CFAGE_AA (allocated data) and 
difference between CFAGE_AA and GARM 2005. “GARM 2005” values for years 1994-2000 
come from GARM 2002, Table B2. 


 
Year GARM 2005 CFAGE CFAGE_AA Difference % Difference 
1994 212 212 191 -21 -10 
1995 58 58 84 26 45 
1996 191 191 172 -19 -10 
1997 848 848 616 -232 -27 
1998 686 710 671 -15 -2 
1999 595 622 628 33 6 
2000 1256 1354 1176 -80 -6 
2001 2035 2035 1966 -69 -3 
2002 1303 1303 1221 -82 -6 
2003 1718 1718 1718 0 0 
2004 1344 1487    


 
 
Table II.7.R. Number of GOM haddock ages currently available in CFAGE (original data), 
CFAGE_AA (allocated data). GARM 2005 GOM haddock assessment did not use age samples, 
index level assessment. 


 
Year GARM 2005 CFAGE CFAGE_AA Difference 
1994  222 243  
1995  112 86  
1996  150 169  
1997  259 468  
1998  438 402  
1999  287 281  
2000  735 823  
2001  956 828  
2002  916 875  
2003  1819 1801  
2004     
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Table II.8.B-a. Landings at age (in 000’s of fish) of GB haddock from most recent assessment 
using single-species proration data.  Years 2001-2004 came from the GARM 2005 document 
(Tables 6.1 and 6.2) while years 1999-2000 came from the GARM 2002 document (Table B-3).  
Years before 2001 were not reported in the GARM-2005 document, and years before 1999 in the 
GARM 2002 document had landings and discards combined and it was not possible to separate 
landings at age. 
 
Year age1 age2 age3 age4 age5 age6 age7 age8 age9+ TOTAL 


1999 0 5 341 282 278 195 113 63 26 1303 
2000 0 84 189 356 325 309 161 69 23 1435 
2001 0 59 550 323 439 329 202 120 97 2118 
2002 0 8 83 1101 483 427 222 161 279 2764 
2003 0 1 177 192 1222 256 352 136 236 2572 
2004 0 0 25 1101 365 1449 283 221 211 3654 


 
 


Table II.8.B-b Landings at age (in numbers, 000’s) for GB haddock landings at age from Biostat 
v5.4 using trip-base allocated data.  In all years, landings at age were derived by pooling age-
length data semi-annually, and unclassified market categories were pro-rated by the combined 
landings. 
 
Year age1 age2 age3 age4 age5 age6 age7 age8 age9+ TOTAL 


1999 0 1 192 284 340 220 114 56 18 1226 
2000 0 79 168 317 338 323 162 68 35 1488 
2001 0 71 629 407 450 372 231 137 89 2385 
2002 0 2 97 1253 543 438 277 199 271 3080 
2003 0 1 169 213 1467 261 342 147 249 2850 
2004                     
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Figure II.1.B  Number of fish at age (in 000’s)  for GB Haddock, 1999-2003.  TRAC 2007 
represents GARM 2005 assessment; AA represents the trip-base allocated data. 
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Section III.  Yellowtail Flounder 
 


o Overall the trip-base allocation does not radically change the landings at age for 
yellowtail flounder.  


o Even though more than 5% of LAA from previous assessment are outside the 2 
standard deviations from the AA bootstraps (GB 21%, SNE-MA 26%, and CC-
GOM 27%, meaning the differences are statistically significant) these are driven 
by a few specific years with small samples, so not a true statistical test. 


o Specific years for specific stocks are problematic due to small sample sizes. 
Previous assessments addressed this problem by borrowing length and age 
samples. This borrowing has not been done for the trip-base allocated data for this 
exercise, so it is not a fair comparison for these years. 


o 1994 is especially problematic due to the split nature of the data pre and post 
mandatory logbook reporting. There is also something weird going on in 1994 
because both GB and CC-GOM have age samples but no length samples using 
CFLEN and CFAGE. 


o There are only minor differences (<2%) in total landings of yellowtails. 
o There is a general shift in landings from GB to CC-GOM and to a lesser extent to SNE-


MA . 
o There are shifts in some samples among all three stocks, but most samples on diagonal 


(meaning no change in stock) and many length samples previously unassigned are now 
assigned. Only a few split trips were previously assigned to a stock and are not anymore. 


o There is a great deal of difficulty in determining number of samples, lengths, and ages 
used in previous assessments for these comparisons because of the borrowing done to 
supplement port samples in actual assessments. Some sample sizes for previous 
assessments are not available because this information was not saved from these 
assessments.  


o Comparison of AA and orig L&A results in figures demonstrate that good sampling leads 
to consistent landings at age even when some length and age samples switch stocks. 
However years and stocks with small sample sizes can vary widely (even more than 
implied by the bootstrapping – which fails because samples are too small to be 
representative of the total landings). (see text table below for summary of data sources) 


 
 
Data Original Assessment AA orig L&A 
Landings single species proration trip-base proration trip-base proration 
L-W relationship Lux Lux Lux 
Length Samples CFLEN + some observer CFLEN_AA CFLEN only 
Age Samples CFAGE + some survey ages CFAGE_AA CFAGE only 
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Table III.2  Landings (mt, live) for yellowtail flounder used in GARM 2005 and available in  
CFDETS (original data) and CFDETS_AA, (allocated data) and difference between 
CFDETS_AA and GARM 2005. 


 
Year GARM 2005 CFDETS CFDETS_AA Difference 
1994 3099 3097 3097 -2 
1995 1928 1928 1928 0 
1996 2403 2397 2397 -6 
1997 2864 2872 2872 8 
1998 3656 3620 3620 -36 
1999 4431 4428 4428 -3 
2000 7055 6934 6934 -121 
2001 7323 7289 7289 -33 
2002 5308 5325 5325 17 
2003 5564 5566 5566 2 
2004 7202    
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Table III.2.C. Landings (mt, live) for GB yellowtail flounder used in TRAC 2007 and available 
in CFDETS_AA (allocated data), and difference between CFDETS_AA and TRAC 2007. 
Year TRAC 2007 CFDETS_AA Difference 
1994 1456 1435 -21 
1995 413 355 -58 
1996 777 740 -37 
1997 969 889 -80 
1998 1836 1606 -229 
1999 2066 1810 -256 
2000 3678 3362 -316 
2001 3768 3601 -168 
2002 2532 2427 -104 
2003 3343 3228 -116 
2004 6208   


 
Table III.2.D. Landings (mt, live) for SNE-MA yellowtail flounder used in GARM 2005 and 
available in CFDETS_AA, (allocated data) and difference between CFDETS_AA and GARM 
2005. 
Year GARM 2005 CFDETS_AA Difference 
1994 391 368 -23 
1995 187 202 16 
1996 455 476 21 
1997 781 838 57 
1998 578 685 107 
1999 1155 1308 152 
2000 966 1118 152 
2001 1062 1292 229 
2002 753 784 31 
2003 419 499 80 
2004 165   


 
Table III.2.E. Landings (mt, live) for CC-GOM yellowtail flounder used in GARM 2005 and 
available in CFDETS_AA (allocated), and difference between CFDETS_AA and GARM 2005. 
Year GARM 2005 CFDETS_AA Difference 
1994 1299 1144 -155 
1995 1328 1370 42 
1996 1171 1181 9 
1997 1114 1144 30 
1998 1243 1329 86 
1999 1211 1310 100 
2000 2413 2454 42 
2001 2505 2397 -108 
2002 2024 2114 91 
2003 1802 1839 37 
2004 829   
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Table III.3.  Yellowtail flounder length samples for 1994 to 2003 combined, by stock; a_stock = 
stock based on allocated data; o_stock = stock based on original data; CCGOM = Cape Cod-Gulf 
of Maine GB = Georges Bank; SNEMA= Southern New England- Mid-Atlantic; Oth = other 
areas not including GB and GM; Zero = samples that came from split trips.  
 


Sum of length 
samples a_stock           


o_stock CCGOM GB SNEMA Oth zero 
Grand 
Total 


CCGOM 233 8 6   4 251 
GB 18 176 13 1 11 219 
SNEMA 7 4 141 1  153 
Oth 24 22 11  8 65 
Grand Total 282 210 171 2 23 688 


 
 
Table III.4. Yellowtail flounder age samples for 1994 to 2003, by Alevel and stock; a_stock = 
stock based on allocated data; o_stock = stock based on original data;  CCGOM = Cape Cod-
Gulf of Maine GB = Georges Bank; SNEMA= Southern New England- Mid-Atlantic; Oth = 
other areas not including GB and GM; Zero = samples that same from split trips; Alevel (blank) 
= ages taken from trips that did not enter allocation.  
 
Sum of age 
samples   a_stock           
ALEVEL o_stock CCGOM GB SNEMA Oth zero Grand Total 
A CCGOM 160 7 2   3 172 
  GB 10 126 6 1 16 159 
  SNEMA 8 1 85 1 2 97 
  Oth 1  1   2 
A Total   179 134 94 2 21 430 
B CCGOM 52 3 1     56 
  GB 5 51 1   57 
  SNEMA 2 4 30   36 
  Oth 1     1 
B Total   60 58 32     150 
C CCGOM 17 2 2     21 
  GB 3 8 5   16 
  SNEMA 2  4   6 
  Oth    1   1 
C Total   22 10 12     44 
D CCGOM 1         1 
D Total   1         1 
(blank) CCGOM 15         15 
  GB   4    4 
  SNEMA    13   13 
  Oth     1  1 
(blank) Total 22 15 4 13 1   
Grand Total   277 206 151 3 21 658 
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Table III.5.C. Number of GB yellowtail flounder length samples used in the TRAC 2007 stock 
assessment, the number of length samples current available in CFLEN (original data), 
CFLEN_AA (allocated data) and difference between CFLEN_AA and GARM 2005. Note the 
number of length samples for some years are not available from previous assessments. 
Year TRAC 2007 CFLEN CFLEN_AA Difference 
1994  0 12  
1995  3 11  
1996  11 9  
1997  21 19  
1998  14 14  
1999  17 11  
2000 28 26 23 -5 
2001 34 35 30 -4 
2002 30 30 26 -4 
2003 59 62 55 -4 
2004 83    
 
Table III.5.D. Number of SNE-MA yellowtail flounder length samples used in the GARM 2005 
stock assessment, the number of length samples current available in CFLEN (original data), 
CFLEN_AA (allocated data) and difference between CFLEN_AA and GARM 2005.  
Year GARM 2005 CFLEN CFLEN_AA Difference 
1994  1 7  
1995  1 1  
1996  13 17  
1997  34 30  
1998  12 13  
1999  17 25  
2000  16 15  
2001  21 26  
2002 27 27 24 -3 
2003 11 11 13 2 
2004 5    
 
Table III.5.E. Number of CC-GOM yellowtail flounder length samples used in the GARM 
2005 stock assessment, the number of length samples current available in CFLEN (original data), 
CFLEN_AA (allocated data) and difference between CFLEN_AA and GARM 2005.  
Year GARM 2005 CFLEN CFLEN_AA Difference 
1994 7 0 7 0 
1995 10 7 12 2 
1996 13 13 13 0 
1997 24 23 28 4 
1998 13 12 11 -2 
1999 8 8 6 -2 
2000 61 61 67 6 
2001 24 24 26 2 
2002 39 39 44 5 
2003 64 64 68 4 
2004 34    
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Table III.6.C. Number of GB yellowtail flounder lengths used in the TRAC 2007 stock 
assessment, the number of lengths current available in CFLEN (original data), CFLEN_AA 
(allocated data) and difference between CFLEN_AA and TRAC 2007.  
Year TRAC 2007 CFLEN CFLEN_AA Difference 
1994 0 0 1241 1241 
1995 259 259 1109 850 
1996 1160 1160 964 -196 
1997 2088 2088 1912 -176 
1998 1329 1329 1329 0 
1999 1721 1721 1148 -573 
2000 2596 2596 2222 -374 
2001 3474 3474 3024 -450 
2002 2533 2533 2144 -389 
2003 4634 5112 4542 -92 
2004 7964    
 
Table III.6.D. Number of SNE-MA yellowtail flounder lengths used in the GARM 2005 stock 
assessment, the number of lengths current available in CFLEN (original data), CFLEN_AA 
(allocated data) and difference between CFLEN_AA and GARM 2005.  
Year GARM 2005 CFLEN CFLEN_AA Difference 
1994 969 102 754 -215 
1995 714 78 78 -636 
1996 1160 1388 1820 660 
1997 2714 3392 3017 303 
1998 1106 1236 1328 222 
1999 929 1662 2434 1505 
2000 2081 1628 1539 -542 
2001 2744 2229 2702 -42 
2002 2648 2648 2439 -209 
2003 998 998 1149 151 
2004 495    
 
Table III.6.E. Number of CC_GOM yellowtail flounder lengths used in the GARM 2005 stock 
assessment, the number of lengths current available in CFLEN (original data), CFLEN_AA 
(allocated data) and difference between CFLEN_AA and GARM 2005.  
Year GARM 2005 CFLEN CFLEN_AA Difference 
1994 681 0 681 0 
1995 1144 770 1438 294 
1996 1222 1340 1340 118 
1997 2736 2411 2886 150 
1998 1108 1124 967 -141 
1999 722 722 534 -188 
2000 5121 5716 6341 1220 
2001 1988 2509 2702 714 
2002 4109 4207 4634 525 
2003 5217 5924 6293 1076 
2004 2026    
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Table III.7.C. Number of GB yellowtail flounder ages used in the TRAC 2007 stock 
assessment, the number of ages currently available in CFAGE (original data), CFAGE_AA 
(allocated data) and difference between CFAGE_AA and TRAC 2007.  
Year TRAC 2007 CFAGE CFAGE_AA Difference 
1994 406 406 302 -104 
1995 186 186 284 98 
1996 319 319 260 -59 
1997 579 579 508 -71 
1998 293 293 293 0 
1999 300 300 213 -87 
2000 605 605 499 -106 
2001 597 839 702 105 
2002 552 638 543 -9 
2003 1116 1304 1144 28 
2004 1692    
 
Table III.7.D. Number of SNE-MA yellowtail flounder ages used in the GARM 2005 stock 
assessment, the number of ages currently available in CFAGE (original data), CFAGE_AA 
(allocated data) and difference between CFAGE_AA and GARM 2005.  
Year GARM 2005 CFAGE CFAGE_AA Difference 
1994 58 209 204 146 
1995 143 193 36 -107 
1996 0 365 456 456 
1997 546 801 693 147 
1998 275 312 337 62 
1999 237 237 337 100 
2000 184 385 348 164 
2001 297 603 736 439 
2002 609 609 553 -56 
2003 270 270 289 19 
2004 101    
 
Table III.7.E. Number of CC_GOM yellowtail flounder ages used in the GARM 2005 stock 
assessment, the number of ages currently available in CFAGE (original data), CFAGE_AA 
(allocated data) and difference between CFAGE_AA and GARM 2005.  
Year GARM 2005 CFAGE CFAGE_AA Difference 
1994 422 175 175 -247 
1995 353 307 327 -26 
1996 681 367 367 -314 
1997 1190 615 703 -487 
1998 360 342 259 -101 
1999 106 106 78 -28 
2000 1298 1332 1410 112 
2001 628 638 630 2 
2002 1192 1022 1131 -61 
2003 1415 1442 1479 64 
2004 749    
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Table III.8.C-a. Landings at age (in thousands of fish) for GB yellowtail flounder from TRAC 
2007 using single-species proration data. 
 


Year Age 1 Age 2 Age 3 Age 4 Age 5 Age 6+ 
1994 0 129 2614 853 253 48 
1995 0 17 385 395 98 27 
1996 0 161 751 482 144 11 
1997 0 205 616 875 175 57 
1998 0 422 1625 1156 366 67 
1999 0 1217 1645 666 277 59 
2000 0 1213 3111 1904 458 180 
2001 5 669 3619 1682 578 213 
2002 6 664 1660 1237 405 219 
2003 1 751 2140 1383 564 537 
2004 0 431 2570 3651 1927 1391 


 
 


Table III.8.C-b. Landings at age (in thousands of fish) for GB yellowtail flounder using trip-
base allocated data. 
 


Year Age 1 Age 2 Age 3 Age 4 Age 5 Age 6+ 
1994 0 50 2335 807 163 74 
1995 0 105 373 280 57 17 
1996 0 234 849 401 110 16 
1997 0 141 603 853 104 39 
1998 0 250 1367 802 684 32 
1999 5 447 2082 433 304 129 
2000 0 1339 2693 1720 381 176 
2001 0 875 3154 1792 511 169 
2002 9 634 1379 1343 425 255 
2003 0 809 1834 1385 558 538 
2004       
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Table III.8.D-a. Landings at age (in thousands of fish) for SNE-MA yellowtail flounder from 
GARM 2005 using single-species proration data. 
 


Year Age 1 Age 2 Age 3 Age 4 Age 5 Age 6 Age 7+ 
1994 0 22 266 239 284 125 4 
1995 0 199 139 189 19 3 7 
1996 0 341 544 214 47 15 6 
1997 0 68 1070 524 60 5 6 
1998 0 396 497 256 71 9 3 
1999 0 27 2066 258 89 11 5 
2000 0 494 1057 432 15 3 2 
2001 0 233 1286 408 126 32 19 
2002 0 208 847 348 37 8 5 
2003 0 33 490 197 58 12 4 
2004 0 11 20 75 97 28 10 


 
 


Table III.8.D-b Landings at age (in thousands of fish) for SNE-MA yellowtail flounder using 
trip-base allocated data. 
 


Year Age 1 Age 2 Age 3 Age 4 Age 5 Age 6 Age 7+ 
1994 0 15 291 220 202 71 4 
1995 0 0 84 254 47 11 19 
1996 0 292 619 173 20 14 9 
1997 0 40 941 645 86 15 24 
1998 0 623 774 278 39 4 1 
1999 0 229 2019 439 84 23 0 
2000 2 655 1153 454 49 10 0 
2001 0 388 1618 467 125 25 15 
2002 0 224 939 377 23 0 0 
2003 0 122 464 343 25 3 3 
2004        


Table III.8.E-a. Landings at age (in thousands of fish) for CC-GOM yellowtail flounder from  GARM 
2005  using single-species proration data. 
 


Year Age 1 Age 2 Age 3 Age 4 Age 5+ 
1994 0 129 1367 850 471 
1995 0 253 1926 898 257 
1996 0 157 1181 891 346 
1997 0 493 1164 767 187 
1998 0 269 1787 503 196 
1999 0 356 1253 731 169 
2000 0 1004 2788 1221 176 
2001 0 841 3085 1157 210 
2002 22 967 2367 977 72 
2003 0 589 1858 1152 214 
2004 0 71 938 422 321 


 
 







PRE-DISCUSSIONAL INFORMATION                           DO NOT CITE OR DISTRIBUTE 34 


Table III.8.E-b. Landings at age (in thousands of fish) for CC-GOM yellowtail flounder using trip-base 
allocated data. 
 


Year Age 1 Age 2 Age 3 Age 4 Age 5+ 
1994 0 108 1367 669 307 
1995 0 380 1444 1137 346 
1996 0 450 1918 428 58 
1997 0 636 1180 634 132 
1998 0 52 1920 623 95 
1999 0 513 2036 355 59 
2000 0 933 2816 1356 157 
2001 0 951 3357 827 169 
2002 21 1016 2375 892 140 
2003 0 611 1928 1158 222 
2004      
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Figure III.1.C. Comparison of landings at age for GB yellowtail flounder from most recent assessment (TRAC 2007), current data using trip-
base allocated data (AA), and current data with original area assignments for length and age samples (orig L&A). Error bars denote plus and 
minus two standard deviations from bootstrapping the length and age samples in BioStat. 
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Figure III.1.D.  Comparison of landings at age for SNE-MA yellowtail flounder from most recent assessment (GARM 2005), current data 
using trip-base allocated data (AA), and current data with original area assignments for length and age samples (orig L&A). Error bars denote 
plus and minus two standard deviations from bootstrapping the length and age samples in BioStat. 
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Figure III.1 E.  Comparison of landings at age for CC-GOM yellowtail flounder from most recent assessment (GARM 2005), current data 
using trip-base allocated data (AA), and current data with original area assignments for length and age samples (orig L&A). Error bars denote 
plus and minus two standard deviations from bootstrapping the length and age samples in BioStat. 
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Section IV.  Winter Flounder 
 
GOM winter flounder 
 


• GOM winter flounder stock is the smallest of the three winter flounder stocks.   
• Length sampling for some market categories is poor.   
• Kept lengths taken in the observer data was used to supplement the sampling of the port 


unclassified landings.   
• Observer gillnet lengths was also used to characterized the gillnet landings.   
• Changes in the proportion of landings by gear in the trip-based allocation could influence landings 


at age for GOM winter flounder.   
• Some ‘across-year-borrowing’ of length samples was done in the 2005 GARM assessment to 


characterize large market category landings which did not have any samples.   
• Similar landings at age distributions are seen between the 2005 GARM assessment and the trip-


based allocation, despite the poor temporal sampling of some market categories.        
 
GB Winter Flounder 
 


• Differences between the annual prorated landings and the GARM 2005 landings were small for the 
combined stocks and ranged between -2.6% and +2.5%. Prorated landings for the GB stock were 
less than the GARM 2005 landings during all but one year (1996) and were substantially less 
during 2001 (-23%), with an overall range of -23% to 2% (mean = -9%).    


 
• GARM 2005 assessment consisted of an updated biomass dynamics model (ASPIC) but an age-


based assessment model will also be prepared for GARM 2008. 
 
 
Table IV.2. Landings (mt, live) for winter flounder used in GARM 2005 and available in  
CFDETS (original data) and CFDETS_AA (allocated data), and difference between CFDETS_AA and 
GARM 2005. 


 
Year GARM 2005 CFDETS CFDETS_AA Difference 
1994 3618 3603 3603 -15 
1995 4136 4029 4029 -7 
1996 4646 4760 4760 +114 
1997 5346 5343 5343 -3 
1998 5088 5088 5089 +1 
1999 4635 4637 4637 +2 
2000 5859 5842 5843 -13 
2001 6904 6930 6930 +26 
2002 5877 5877 5878 +1 
2003 5898 5891 5892 -6 
2004 4866    


 







PRE-DISCUSSION INFORMATIO                                                 DO NOT CITE OR DISTRIBUTE 39 


Table IV.2.I. Landings (mt, live) for GOM winter flounder used in GARM 2005 and available in  
CFDETS_AA (allocated data), and difference between CFDETS_AA and GARM 2005. 
 
Year GARM 2005 CFDETS_AA Difference 
1994 552 533 -19 
1995 796 700 -96 
1996 600 600 0 
1997 618 566 -52 
1998 637 641 4 
1999 253 349 96 
2000 382 533 151 
2001 588 689 101 
2002 631 658 27 
2003 680 718 38 
2004 477     


 
Table IV.2.J Landings (mt, live) for SNE/MA winter flounder used in GARM 2005 and available in  
CFDETS_AA, and difference between CFDETS_AA and GARM 2005. 
 
Year GARM 2005 CFDETS_AA Difference 
1994 2159 2124 -35 
1995 2634 2588 -46 
1996 2781 2771 -10 
1997 3441 3551 +110 
1998 3208 3141 -67 
1999 3444 3347 -97 
2000 3800 3707 -93 
2001 4687 4542 -145 
2002 3136 3127 -9 
2003 2427 2318 -109 
2004 1458   


 
Table IV.2.K Landings (mt, live) for GB winter flounder used in GARM 2005 and available in  
CFDETS_AA (allocated data), and difference between CFDETS_AA and GARM 2005. 
 
Year GARM 2005 CFDETS_AA Difference 
1994    972    929   -43 
1995    760    727   -33 
1996 1,336 1,367   +31 
1997 1,430 1,221 -209 
1998 1,336 1,304   -32 
1999 1,042    936 -106 
2000 1,838 1,599 -239 
2001 2,158 1,658 -500 
2002 2,354 2,047 -307 
2003 3,101 2,814 -287 
2004    3,122   
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Table IV.3 Winter flounder length samples for 1994 to 2003 combined, by stock; a_stock = stock based 
on allocated data, o_stock = stock based on original data; GBK = Georges Bank; GOM = Gulf of Maine, 
SNE = Southern New England; OTH = areas not included in GBK, GOM, SNE. 
 
Sum of 
sample a_stock         
o_stock GBK GOM SNE OTH Grand Total 
GBK 167 6 23 10 206 
GOM  242 11  253 
SNE 17 9 382 7 415 
OTH 28 20 82 6 136 
Grand Total 212 277 498 23 1010 


 
Table IV.3. Winter flounder age samples for 1994 to 2003, by Alevel and stock; a_stock = stock based on 
allocated data, o_stock = stock based on original data; GBK = Georges Bank; GOM = Gulf of Maine, 
SNE = Southern New England; OTH = areas not included in GBK, GOM, SNE.; Alevel (blank) = ages 
taken from trips that did not enter allocation.  
 
 
Sum of  age 
sample   a_stock         


ALEVEL O_stock GBK GOM SNE OTH Grand Total 
A GBK 47  6 5 58 


 GOM  163 4  167 
 SNE 12  274 8 294 
 OTH   1  1 


A Total  59 163 285 13 520 
B GBK 16 1 5  22 


 GOM  60 5  65 
 SNE 3 7 83  93 
 OTH   2  2 


B Total  19 68 95  182 
C GBK 5 2 5  12 


 GOM  23 3  26 
 SNE 4 3 27  34 
 OTH   2  2 


C Total  9 28 37  74 
D GOM  1   1 


 SNE   2  2 
D Total   1 2  3 
(blank) GBK 2    2 


 GOM  9   9 
 SNE   21  21 


(blank) Total  2 9 21  
Grand Total  89 269 440 13 811 
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Table IV.4.I. Number of GOM winter flounder length samples used in the GARM 2005 stock 
assessment, the number of length samples current available in CFLEN (original data), CFLEN_AA 
(allocated data) and difference between CFLEN_AA and GARM 2005.  


 
Year GARM 2005 CFLEN CFLEN_AA Difference 
1994 7 1 6 -1 
1995 10 6 10 0 
1996 15 16 16 1 
1997 23 22 25 2 
1998 19 19 19 0 
1999 5 8 9 4 
2000 64 87 96 32 
2001 14 13 13 -1 
2002 29 29 30 1 
2003 52 52 53 1 
2004 38    
Note: 1994 and 1995 are’ transitional years’ following changes to the data collection system: CFLEN are 
not fully populated with length data for these years 
 
 
Table IV.4.J. Number of SNE/MA winter flounder length samples used in the GARM 2005 stock 
assessment, the number of length samples current available in CFLEN (original data), CFLEN_AA 
(allocated data) and difference between CFLEN_AA and GARM 2005.  


 
Year GARM 2005 CFLEN CFLEN_AA Difference 
1994 29 0 27 -2 
1995 20 18 32 +12 
1996 29 24 30 +1 
1997 n/a 46 52 n/a 
1998 38 37 39 +1 
1999 53 45 50 -3 
2000 78 71 80 +2 
2001 63 57 68 +5 
2002 72 64 67 -5 
2003 52 53 53 +1 
2004 65    
Note: 1994 and 1995 are’ transitional years’ following changes to the data collection system: CFLEN are 
not fully populated with length data for these years. 
 
 
 







PRE-DISCUSSION INFORMATIO                                                 DO NOT CITE OR DISTRIBUTE 42 


Table IV.5.I. Number of GOM winter flounder lengths used in the GARM 2005 stock assessment, the 
number of lengths current available in CFLEN (original data), CFLEN_AA (allocated data) and difference 
between CFLEN_AA and GARM 2005.  
 
Year GARM 2005 CFLEN CFLEN_AA Difference 
1994 594 71 492 -102 
1995 989 592 989 0 
1996 1525 1525 1511 -14 
1997 1709 1659 1841 132 
1998 1504 1504 1504 0 
1999 355 528 628 273 
2000 4717 4742 5327 610 
2001 1136 1037 1067 -69 
2002 2147 2149 2201 54 
2003 2576 2576 2567 -9 
2004 2055    
Note: 1994 and 1995 are’ transitional years’ following changes to the data collection system: CFLEN are 
not fully populated with length data for these years. 
 
 
Table IV.5.J. Number of SNE/MA winter flounder lengths used in the GARM 2005 stock assessment, 
the number of lengths current available in CFLEN (original data), CFLEN_AA (allocated data) and 
difference between CFLEN_AA and GARM 2005.  
 
Year GARM 2005 CFLEN CFLEN_AA Difference 
1994 2593 0 2483 -110 
1995 1876 1518 2816 +940 
1996 1964 2164 2695 +731 
1997 4005 3608 4052 +47 
1998 3581 3270 3416 -165 
1999 4607 4073 4370 -237 
2000 6453 5427 6150 -303 
2001 6042 5455 6393 +351 
2002 5900 5169 5406 -494 
2003 4678 4531 4470 -208 
2004 5175    
Note: 1994 and 1995 are’ transitional years’ following changes to the data collection system: CFLEN are 
not fully populated with length data for these years. 
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Table IV.6. Number of GOM winter flounder ages used in the GARM 2005 stock assessment, the 
number of ages currently available in CFAGE (original data), CFAGE_AA (allocated data) and difference 
between CFAGE_AA and GARM 2005.  


 
Year GARM 2005 CFAGE CFAGE_AA Difference 
1994 139 139 114 -25 
1995 248 248 248 0 
1996 246 246 239 -7 
1997 295 295 328 33 
1998 341 341 341 0 
1999 149 149 149 0 
2000 883 1019 1071 188 
2001 246 253 243 -3 
2002 446 446 433 -13 
2003 694 694 669 -25 
2004 511    
 
 
Table IV.6.J. Number of SNE/MA winter flounder ages used in the GARM 2005 stock assessment, the 
number of ages currently available in CFAGE (original data), CFAGE_AA (allocated data) and difference 
between CFAGE_AA and GARM 2005.  


 
Year GARM 2005 CFAGE CFAGE_AA Difference 
1994 530 530 539 +9 
1995 452 452 534 +82 
1996 566 530 580 +14 
1997 n/a 938 898 n/a 
1998 616 616 606 -10 
1999 887 862 849 -38 
2000 1249 1239 1264 +15 
2001 1192 1166 1228 +109 
2002 1119 1119 1004 -15 
2003 884 1001 878 -6 
2004 924    
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Table IV.7.I-a. Landings at age (in numbers, 000’s) for GOM winter flounder from GARM 2005. 
 
Year Age 1 Age 2 Age 3 Age 4 Age 5 Age 6 Age 7 Age 


8+ 
Total 


1994 0 4 386 557 130 31 7 0 1116 
1995 0 8 267 680 456 162 21 15 1609 
1996 0 107 693 347 61 11 1 3 1224 
1997 0 93 512 455 105 27 4 2 1198 
1998 0 25 217 458 321 105 34 5 1166 
1999 0 0 49 158 143 59 19 9 437 
2000 0 1 57 212 173 50 14 9 516 
2001 0 1 30 306 415 189 70 37 1047 
2002 0 3 102 339 383 176 52 18 1072 
2003 0 3 116 319 368 211 71 41 1128 
2004 0 8 58 230 176 141 48 49 710 
 
 
Table IV.7.I-b. Landings at age (in numbers, 000’s) for GOM Winter Flounder using trip-base allocated 
data.  No borrowing of samples across years was done using the trip-base allocated data.  The only large 
length sample available at GARM 2005 was lost in the trip-based allocation in 1996 and 2001.  However 
large samples were obtained in 2000 and 2003 which required across year borrowing of samples in the 
GARM 2005 assessment. 
 
Year Age 1 Age 2 Age 3 Age 4 Age 5 Age 6 Age 7 Age 


8+ 
Total 


1994 0 5 431 546 116 31 9 1 1138 
1995 0 5 267 715 371 115 14 15 1501 
1996  lost the only large length sample to SNE (521) at level B 
1997 0 145 489 361 73 17 4 3 1092 
1998 0 26 219 431 321 110 37 11 1154 
1999  no large length sample   
2000 0 29 98 398 283 95 22 10 936 
2001  lost the only large length sample to SNE (521) at level A 
2002 0 3 116 321 357 160 48 40 1044 
2003 0 1 111 330 380 228 84 38 1172 
2004  n/a  n/a   n/a  n/a   n/a  n/a   n/a  n/a  n/a  
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Table IV.7.J-a. Landings at age (in numbers, 000’s) for SNE/MA winter flounder from GARM 2005. 
 
Year Age 1 Age 2 Age 3 Age 4 Age 5 Age 6 Age 


7+ 
Total 


1994 0 1304 1724 905 203 29 22 4187 
1995 0 167 3338 1248 202 51 11 5017 
1996 0 1263 2471 1049 271 39 24 5117 
1997 0 1417 2574 1370 356 70 47 5834 
1998 0 1021 3057 1483 450 83 133 6227 
1999 0 2009 3347 1538 386 59 17 7356 
2000 0 1073 2801 1942 592 135 47 6590 
2001 0 1854 3372 1949 669 157 86 8087 
2002 0 324 1749 1598 804 255 104 4834 
2003 0 412 1585 1073 374 170 83 3697 
2004 0 205 770 671 263 160 121 2190 
 
Table IV.7.J-b. Landings at age (in numbers, 000’s) for SNE/MA winter flounder using trip-base 
allocated data. 
 
Year Age 1 Age 2 Age 3 Age 4 Age 5 Age 6 Age 


7+ 
Total 


1994 2 1377 1617 905 238 71 29 4239 
1995 0 115 2060 1928 423 77 20 4623 
1996 145 645 2131 1495 422 123 32 4993 
1997 1 1484 2708 1737 387 60 38 6415 
1998 0 976 2694 1517 501 133 109 5930 
1999 0 1539 3290 1465 457 130 14 6895 
2000 0 1064 2706 1859 545 130 66 6370 
2001 0 1715 3206 1857 671 157 95 7701 
2002 0 382 1680 1482 743 292 163 4742 
2003 0 361 1430 1009 419 175 106 3500 
2004         
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Figure IV.1.I. Numbers of fish at age (in 000’s) for GOM Winter Flounder used in GARM2005 
(hatched bar) and using allocated data (solid bar labeled GARM2008).. 
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Figure IV.1.I continued. 
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Figure IV.1.I continued. 
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Figure IV.1.J. Landings at age (in numbers, 000’s) from GARM2005 (hatched bar) and using allocated 
data (solid bar labeled GARM2008) .  
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Figure IV.1.J continued. 
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Figure IV.1.J continued. 
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Figure IV.1.J continued. 
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Appendix Table IV.1.I. GOM winter flounder proportion of the landings by gear estimated in GARM 
2005 and the trip-based allocation.  Observer length data was used to characterize the gillnet landings in 
GARM 2005.  Observer trawl lengths data was also used to supplement the port sampling of unclassified 
landings.   
 
                             GARM 2005             AA tables 


year trawl & other gillnet trawl & other gillnet 
1994 0.79 0.21 0.82 0.18 
1995 0.68 0.32 0.74 0.26 
1996 0.73 0.27 0.78 0.22 
1997 0.73 0.27 0.77 0.23 
1998 0.74 0.26 0.73 0.27 
1999 0.66 0.34 0.71 0.29 
2000 0.74 0.26 0.77 0.23 
2001 0.74 0.26 0.77 0.23 
2002 0.93 0.07 0.91 0.09 
2003 0.82 0.18 0.79 0.21 
2004 0.83 0.17   


 
 







PRE-DISCUSSION INFORMATIO                                                 DO NOT CITE OR DISTRIBUTE 54 


Appendix Figure IV.1.I.  GOM winter flounder proportion of the landings by gear estimated in GARM 
2005 and the trip-based allocation. 
 


GARM II


0.00
0.10
0.20
0.30
0.40
0.50
0.60
0.70
0.80
0.90
1.00


1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004
year


pr
op


or
tio


n


gillnet
trawl & other


 


AA Tables


0.00
0.10
0.20
0.30
0.40
0.50
0.60
0.70
0.80
0.90
1.00


1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004
year


pr
op


or
tio


n


gillnet
trawl & other







PRE-DISCUSSION INFORMATIO                                                 DO NOT CITE OR DISTRIBUTE 55 


Section V.  Windowpane flounder 
 


• Annual prorated landings for the combined stocks were greater than the GARM 2005 landings 
during most years but the differences were generally small and ranged between -1.6% and +7.1%.  


 
• Prorated landings for the GOM/GB stock were generally greater than or equal to the GARM 2005 


landings and any differences were usually small, ranging between -6% and +13% (mean = 2%).    
 


• Prorated landings for the SNE/MAB stock were generally greater than the GARM 2005 landings 
and were usually small, ranging between -7.0% and +16.9% (mean = 1.8%).    


 
• A large portion of the annual catch for both stocks is likely discards.  


 
 
Table V.2. Landings (mt, live) for windowpane flounder used in GARM 2005 and available in CFDETS 
(original data) and CFDETS_AA (allocated data), and difference between CFDETS_AA and GARM 
2005. 
 


Year GARM 2005 CFDETS CFDETS_AA Difference 
1994 500 525 525 25 
1995 800 787 787 -13 
1996 900 964 964 64 
1997 525 532 532 7 
1998 519 520 520 1 
1999 162 166 166 4 
2000 268 272 272 4 
2001 173 177 177 4 
2002   97   98   98 1 
2003   64   64   64 0 
2004   69    
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Table V.2.P. Landings (mt, live) for GOM/GB windowpane flounder used in GARM 2005 and available 
in CFDETS_AA (allocated data), and difference between CFDETS_AA and GARM 2005. 


 
Year GARM 2005 CFDETS_AA Difference 
1994 300 339  39 
1995 700 671 -29 
1996 700 774  74 
1997 418 418    0 
1998 396 396    0 
1999   46   48      2 
2000 142 150    8 
2001   45   42   -3 
2002   12   12    0 
2003   17   16   -1 
2004   25   


 
 
Table V.2.Q. Landings (mt, live) for SNE/MAB windowpane flounder used in GARM 2005 and 
available in CFDETS_AA (allocated data), and difference between CFDETS_AA and GARM 2005.   
 


Year GARM 2005 CFDETS_AA Difference 
1994 200 186 -14 
1995 100 117 17 
1996 200 190 -10 
1997 107 114 7 
1998 123 123 0 
1999 116 118 2 
2000 126 122 -4 
2001 128 135 7 
2002   85   86 1 
2003   47   47 0 
2004   44   
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Section VI.   Witch flounder 
 


• Negligible differences in species landings between data sets 
• Area changes in biological sampling are inconsequential. 


 
Table VI.2. Landings (mt, live) for witch flounder used in GARM 2005 and available in  
CFDETS (original data series) and CFDETS_AA (allocated data series), and difference between 
CFDETS_AA and GARM 2005. 
 
Year GARM 2005 CFDETS CFDETS_AA Difference 
1994 2665 2669.49 2669.50 5 
1995 2209 2209.00 2209.03 0 
1996 2087 2086.48 2086.50 0 
1997 1771 1771.74 1771.76 1 
1998 1848 1847.78 1847.80 0 
1999 2121 2120.53 2120.54 0 
2000 2439 2438.94 2438.96 0 
2001 3019 3019.69 3019.76 1 
2002 3188 3188.24 3188.28 0 
2003 3124 3124.30 3124.34 0 
2004 2917    


 
 
Table VI.3.  Witch flounder length samples for 1994 to 2003 combined, by stock (unit stock); 
a_stock = stock based on allocated data, o_stock = stock based on original data,  
 (blank) = no area assigned to samples. 
 
Sum of length 
samples a_stock   
o_stock A (blank) Grand Total 
O 451 11 462 
(blank) 58 2 60 
Grand Total 509 13 522 


 
Table VI.4. Witch Flounder ages for 1994 to 2003, by Alevel and stock (unit stock);  Alevel (blank) = 
ages taken from trips that did not enter allocation; (blank) = no area assigned to ages. 
 
Sum of ages   a_stock     
ALEVEL o_stock A (blank) Grand Total 
A O 5517 172 5689 
B O 1279   1279 
C O 336   336 
(blank) O 306   306 
Grand Total   7438 172 7610 
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Table VI.5. Number of witch flounder length samples used in the GARM 2005 stock assessment, the 
number of length samples currently available in CFLEN (original data) and CFLEN_AA (allocated data), 
and the difference between CFLEN_AA and GARM 2005. GARM 2005 witch flounder assessment 
excludes ‘unclassified’ samples. 


 
Year GARM 2005 CFLEN CFLEN_AA Difference 
1994 37 38 38 1 
1995 26 26 26 0 
1996 42 42 42 0 
1997 52 53 53 1 
1998 23 24 24 1 
1999 41 42 42 1 
2000 110 116 116 6 
2001 43 43 43 0 
2002 35 37 37 2 
2003 101 101 101 0 
2004 113    


 
 
 
 
Table VI.6. Number of witch flounder lengths used in the GARM 2005 stock assessment, the number of 
lengths currently available in CFLEN (original data) and CFLEN_AA (allocated data), and the difference 
between CFLEN_AA and GARM 2005. GARM 2005 assessment excludes ‘unclassified’ samples. 
  
Year GARM 2005 CFLEN CFLEN_AA Difference 
1994 4067 4067 4067 0 
1995 2557 2557 2557 0 
1996 4106 4106 4106 0 
1997 4678 4695 4695 17 
1998 1904 2004 2004 100 
1999 3091 3143 3143 52 
2000 6971 7610 7610 639 
2001 3609 3609 3609 0 
2002 2815 2944 2944 129 
2003 6542 6542 6542 0 
2004 8623    
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Table VI.7. Number of witch flounder ages used in the GARM 2005 stock assessment, the number of 
ages currently available in CFAGE (original data), CFAGE_AA (allocated data) and the difference 
between CFAGE_AA and GARM 2005. GARM 2005 assessment did not ‘unclassified’ ages samples. 


 
Year GARM 2005 CFAGE CFAGE_AA Difference 
1994 678 678 678 0 
1995 569 569 569 0 
1996 756 756 756 0 
1997 786 786 786 0 
1998 242 275 275 33 
1999 359 363 363 4 
2000 1320 1321 1321 1 
2001 707 708 708 1 
2002 655 656 656 1 
2003 1498 1498 1498 0 
2004 1504    
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Table VI.8-a. Landings at age (in numbers, 000’s) for witch flounder, 1994 – 2004, taken from GARM 
2005. 
 
 
GARM 2005        


Year age4 age5 age6 age7 age8 age9 age10 age11+ 
1994 201 1429 1286 827 197 539 113 325 
1995 24 763 1597 849 267 97 269 157 
1996 46 468 1264 1430 263 215 57 114 
1997 212 528 1049 1014 591 83 50 70 
1998 18 488 1214 1583 371 141 16 70 
1999 185 586 1392 1178 763 251 32 54 
2000 75 262 1073 1671 1004 558 93 235 
2001 19 380 931 1683 1455 632 427 310 
2002 169 649 1233 2107 1270 640 94 201 
2003 57 518 1223 1761 1536 741 434 347 
2004 189 696 1221 1404 1123 785 313 285 


 
 
Table VI.8-b.  Landings at age  (in numbers,  000’s) for witch flounder, 2002 – 2003, using trip-based 
allocated data. 
 
Allocated        


Year age4 age5  age6 age7 age8 age9 age10 age11+ 
1994         
1995         
1996         
1997         
1998         
1999         
2000         
2001         
2002 169 646 1229 2087 1279 645 94 204 
2003 59 539 1208 1778 1566 715 428 325 
2004         


 
. 
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Figure VI.1.   Landings at age (in numbers, 000’s) of witch flounder   from GARM 2005 (solid bar) and 
derived using allocated data (open bar) and error bars represent 2 standard deviations. 
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Section VII.   White Hake 
 


• Lengths are used in the white hake assessment to split catch by size group. 
 
 
Table VII.2. Landings (mt, live) for White hake used in GARM 2005 and available in  
CFDETS (original data) and CFDETS_AA (allocated data), and difference between CFDETS_AA and 
GARM 2005. 
 
Year GARM 2005 CFDETS CFDETS_AA Difference 
1994 4737 4737.14 4737.13 0 
1995 4333 4323.97 4323.99 -9 
1996 3287 3281.19 3281.20 -6 
1997 2225 2223.03 2223.04 -2 
1998 2364 2365.96 2365.97 2 
1999 2624 2620.78 2620.78 -3 
2000 2990 2983.97 2983.99 -6 
2001 3482 3481.49 3481.52 0 
2002 3266 3265.82 3266.02 0 
2003 4435 4434.48 4434.51 0 
2004     


 
 
 
Table VII.3.  White hake length samples for 1994 to 2003 combined, by stock (unit stock); 
  (blank) = no area assigned to samples. 
 
 
 
Sum of sample a_stock
o_stock A (blank) Grand Total
O 329 10 339
(blank) 74 1 75
Grand Total 403 11 414  
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Table VIL4. Number of White hake length samples used in the GARM 2005 stock assessment, the 
number of length samples currently available in CFLEN (original data) and CFLEN_AA (allocated data), 
and the difference between CFLEN_AA and GARM 2005. Note: GARM 2005 white hake assessment 
contained an error for 1996. There were actually 30. 
 


 
Year GARM 2005 CFLEN CFLEN_AA Difference 
1994 33 33 33 0 
1995 12 12 12 0 
1996 27 30 30 3 
1997 70 70 70 0 
1998 32 32 32 0 
1999 22 22 22 0 
2000 25 26 26 1 
2001 36 36 36 0 
2002 56 56 56 0 
2003 97 97 97 0 
2004 84    


 
 
Table VII.5. Number of White hake lengths used in the GARM 2005 stock assessment, the number of 
lengths currently available in CFLEN (original data) and CFLEN_AA (allocated data), and the difference 
between CFLEN_AA and GARM 2005.  
  
Year GARM 2005 CFLEN CFLEN_AA Difference 
1994 3469 3469 3469 0 
1995 1257 1257 1257 0 
1996 3234 3234 3234 0 
1997 6982 6982 6982 0 
1998 3922 3922 3922 0 
1999 2320 2320 2320 0 
2000 2772 2883 2883 111 
2001 4009 4009 4009 0 
2002 5428 5428 5428 0 
2003 8723 8723 8723 0 
2004 7592    
 
Lengths are used in the white hake assessment to split catch by size group. 
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Section VIII.  Ocean Pout 
 


• Negligible differences in species landings between data sets;  
• Area changes in biological sampling are inconsequential.  


 
Table VIII.2. Landings (mt, live) for Ocean pout used in GARM 2005 and available in  
CFDETS (original data) and CFDETS_AA (allocated data), and difference between CFDETS_AA and 
GARM 2005. 
 
Year GARM 2005 CFDETS CFDETS_AA  Difference 
1994 196 196.44 196.44 0 
1995 65 65.37 65.37 0 
1996 51 51.19 51.19 0 
1997 33 33.19 33.19 0 
1998 17 17.52 17.52 1 
1999 18 18.26 18.26 0 
2000 19 18.67 18.67 0 
2001 18 17.59 17.59 0 
2002 12 12.13 12.13 0 
2003 26 25.59 25.59 0 
2004 5    


 
 
 
Table VIII.3.  Ocean pout length samples for 1994 to 2003 combined, by species; 
 a_stock = stock defined with allocated data; o_stock = stock defined with original data;  
(blank) = no area assigned to length samples. 
 
Sum of length 
samples a_stock     
o_stock A (blank) Grand Total 
O 167 1 168 
(blank) 55 2 57 
Grand Total 222 3 225 


 
 
 
 
No commercial age data available for ocean pout.  
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Table VIII.4. Number of Ocean pout length samples used in the GARM 2005 stock assessment, the 
number of length samples currently available in CFLEN (original data) and CFLEN_AA (allocated data), 
and the difference between CFLEN_AA and GARM 2005. GARM 2005 ocean pout assessment does not 
use length samples, index level assessment. 


 
Year GARM 2005 CFLEN CFLEN_AA Difference 
1994     
1995  1 1  
1996  1 1  
1997     
1998     
1999     
2000     
2001     
2002  1 1  
2003  4 4  
2004     


 
 
 
Table VIII.5. Number of Ocean pout lengths used in the GARM 2005 stock assessment, the number of 
lengths currently available in CFLEN (original data) and CFLEN_AA (allocated data), and the difference 
between CFLEN_AA and GARM 2005. GARM 2005 ocean pout assessment did not use length samples, 
index level assessment. 
 
  
Year GARM 2005 CFLEN CFLEN_AA Difference 
1994     
1995  76 76  
1996  17 17  
1997     
1998     
1999     
2000     
2001     
2002  109 109  
2003  212 212  
2004     
 
 
 







PRE-DISCUSSION INFORMATIO                                                 DO NOT CITE OR DISTRIBUTE 66 


 Section IX.  Atlantic Halibut 
 
Table IX.2. Landings (mt, live) for Atlantic halibut used in GARM 2005 and available in  
CFDETS (original data series) and CFDETS_AA (allocated data series), and difference between 
CFDETS_AA and GARM 2005. 
 
Year GARM 2005 CFDETS CFDETS_AA Difference 
1994 22 21.77 21.77 0 
1995 11 10.54 10.54 0 
1996 13 13.32 13.32 0 
1997 14 14.01 14.01 0 
1998 8 8.41 8.42 0 
1999 12 11.51 11.51 0 
2000 11 11.07 11.07 0 
2001 11 10.82 10.82 0 
2002 10 10.00 10.01 0 
2003 17 16.68 16.68 0 
2004 9    


 
 
 
Table IX.3.  Atlantic halibut length samples for 1994 to 2003 combined, by stock (unit stock); 
a_stock = stock based on allocated data, o_stock = stock based on original data; 
 (blank) = no area assigned to length samples. 
 
 
Sum of length 
samples a_stock     
o_stock (blank)            A Grand Total 
(blank) 1 2 3 
O   14 14 
Grand Total 1 16 17 


 
 
No commercial age data available for Atlantic halibut.  
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Table IX.4. Number of Atlantic halibut length samples used in the GARM 2005 stock assessment, the 
number of length samples currently available in CFLEN (original data) and CFLEN_AA (allocated data), 
and the difference between CFLEN_AA and GARM 2005. GARM 2005 Atlantic halibut assessment does 
not use length samples, index level assessment. 
 


 
Year GARM 2005 CFLEN CFLEN_AA Difference 
1994  2 2  
1995     
1996     
1997     
1998     
1999     
2000     
2001     
2002     
2003  1 1  
2004  14 14  
 
 
Table IX.5. Number of Atlantic halibut lengths used in the GARM 2005 stock assessment, the number of 
lengths currently available in CFLEN (original data) and CFLEN_AA (allocated data), and the difference 
between CFLEN_AA and GARM 2005. GARM 2005 Atlantic halibut assessment does not use length 
samples, index level assessment. 
 
Year GARM 2005 CFLEN CFLEN_AA Difference 
1994  2 2  
1995     
1996     
1997     
1998     
1999     
2000     
2001     
2002     
2003  1 1  
2004  14 14  
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Brief Summary 
 


• Prior to 1994, Dealer landings had area fished determined by the port agent based on 
interviews conducted with the vessel captains; not all trips were interviewed.  For non-
interviewed trips, port agent would use knowledge gained through prior interviews of the 
vessel and the fleet to assign statistical area 


• Dealer allocated landings (1994 onward) have area fished determined by a multi-tier trip-
based allocation method (Wigley et al 2008) that utilizes Vessel Trip Report data 


•  For allocated landings, a meta data element (Alevel) indicate whether a trip matched at 
one of the four tiers, Alevel A (direct 1:1 trip match between Dealer and VTR data),  
Alevel B (vessel match between Dealer and VTR data); Alevel C (fleet match between 
Dealer and VTR data) or Alevel D (broad fleet match between Dealer and VTR data) 


• Alevel A is equivalent to a port agent’s interview prior to 1994 (intv = 1) 
• Trips that matched at Alevel B, C or D have an area assigned on a probabilistic basis 


using VTR data.     
• The probability associated with each trip can be used to approximate the uncertainty 


associated with landings at Alevel = B, C or D.   
• Calculated the variance and coefficient of variation of an allocated trip (and associated 


landings) using the multinomial distribution: 
Eq. 1        V(T) = pq = p * (1-p) 
Eq. 2     CV(T) = sqrt(pq) 
Eq. 3      CV(L) ~ CV(T) 
Eq. 4       V(L) = (CV(T) * L)2  


Eq 5.       Var_mt = prob *(1-prob) * mt2        
 
Where  p is the probability (prob) of the trip (stored in the Dealer AA data) 
 T is the given allocated trip at Alevel =B, C, or D 
 L are the landings associated with an allocated trip at Alevel = B, C or D. 
 


• Winter flounder stock landings are summarized by Alevel and year (Figures 1 – 3) 
o High percentage of winter flounder stock landings match at Alevel = A  


 generally ranges between 60% and 68%  
 Level A percentages are greater than interview percentages for SNE and 


GOM winter flounder stocks 
• Winter flounder stock landings and 95% confidence intervals are summarized by year 


(Table 1).  
 No measure of uncertainty for landings prior to 1994 


 
• Explore the magnitude of under-reporting of statistical areas on Vessel Trip Reports 


(VTR) using three years of matched trips from Northeast Fisheries Observer Program 
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(OB) and VTR data for 2007, 2008 and 2009.  OB and VTR trips were matched using the 
M Palmer’s mid-point match method (Palmer and Wigley 2007).  A “diagnostic ratio”  
(observed kept weight of all species divided by the VTR kept weight of all species) was 
used to create a subset of matched trips.  Further work is needed. 


o  Further exploration of the ‘matched set’ is needed 
o  Utilizing data leveraging between VMS and VTR is the best way to improve 


VTR reporting compliance  
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Table 1.   Winter flounder stock landings (mt) with 95% confidence intervals, and percentage of 
uncertain landings associated with the trip-bases allocation (Alevel = B, C, & D). 
 


 
 


Year GOM 95 CI % GB 95 CI % SNE 95 CI %
Area    
000


UNID 
stock


1982 2798.7 2958.6 8420.1 0.2
1983 2099.1 3893.8 7963.7
1984 1706.0 3926.6 7635.2
1985 1583.4 2151.0 6005.4 23.2 Grand Banks
1986 1216.0 1761.3 4639.4 7.1 Grand Banks
1987 1159.9 2636.6 4482.7
1988 1250.6 2803.9 3932.1 0.0
1989 1252.9 1880.1 3846.9
1990 1117.0 1898.0 3963.5
1991 1008.3 1814.3 4782.8
1992 824.6 1821.5 3815.5
1993 611.5 1659.6 3010.4 2.3
1994 528.5 4.6 0.9% 929.1 16.3 1.8% 2113.7 18.3 0.9% 30.5 1.2 stat area 460s
1995 699.9 11.3 1.6% 728.3 16.0 2.2% 2582.9 18.1 0.7% 18.1
1996 602.2 11.5 1.9% 1366.3 24.0 1.8% 2767.7 29.3 1.1% 23.9
1997 566.3 16.4 2.9% 1219.0 24.4 2.0% 3515.5 47.8 1.4% 42.6
1998 640.7 7.8 1.2% 1308.0 32.1 2.5% 3134.8 42.1 1.3% 5.4
1999 348.5 4.7 1.3% 937.5 21.5 2.3% 3342.8 32.5 1.0% 8.3 0.1
2000 533.1 5.6 1.0% 1603.1 31.0 1.9% 3692.8 28.1 0.8% 13.7
2001 691.0 11.3 1.6% 1667.4 32.6 2.0% 4509.0 32.4 0.7% 63.0
2002 658.2 14.3 2.2% 2079.7 34.0 1.6% 3033.2 33.2 1.1% 106.4
2003 716.0 4.9 0.7% 2828.2 38.9 1.4% 2301.8 25.8 1.1% 46.0
2004 573.0 6.2 1.1% 2647.2 39.8 1.5% 1593.3 39.0 2.4% 106.0
2005 282.5 4.4 1.5% 1882.0 24.0 1.3% 1168.0 26.8 2.3% 334.5
2006 180.7 2.4 1.3% 814.1 13.0 1.6% 1632.0 14.5 0.9% 119.4
2007 209.8 1.8 0.9% 785.9 15.0 1.9% 1525.5 17.4 1.1% 155.1
2008 242.4 2.9 1.2% 944.5 14.7 1.6% 1043.0 12.9 1.2% 117.2
2009 261.3 1.7 0.7% 1656.4 30.8 1.9% 242.1 10.9 4.5% 52.6 2.2 stat area 468
2010 129.4 1.6 1.3% 1249.6 32.4 2.6% 157.8 13.9 8.8% 28.5


avearge 1.4% 1.9% 1.8%
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Table 2.  Number and percentage of matched trips for 2007, 2008 and 2009 for trips where the 
count of observed statistical areas equaled the count of statistical areas reported in the VTR (SA 
Count Equal) and where the counts of statistical areas were not equal (SA Count Not Equal), for 
single and  multiple statistical areas reported on the observed trip.  (SA  = statistical area; Multi = 
multiple). 
 


  


2007 2008 2009
Stat Area Level Trips % Trips % Trips %
Matched Trips Alevel = A 929 874 1062
SA Count Equal, Single SA 670 72.1% 587 67.2% 755 71.1%
SA Count Equal, Multi SA 28 3.0% 35 4.0% 28 2.6%
SA Count Not Equal, Multi SA 231 24.9% 252 28.8% 279 26.3%


Matched Trips Alevel = A and 
landed  Winter Flounder 305 340 327
SA Count Equal, Single SA 208 68.2% 230 67.6% 243 74.3%
SA Count Equal, Multi SA 13 4.3% 7 2.1% 12 3.7%
SA Count Not Equal, Multi SA 84 27.5% 103 30.3% 72 22.0%


Stock Level
Multi SA 97 31.8% 110 32.4% 84 25.7%
Stock Count Equal 66 21.6% 66 19.4% 62 19.0%
Stock Count Not Equal 31 10.2% 44 12.9% 22 6.7%







6 
 


 


Figure 1.  Percentage of Gulf of Maine winter flounder landings, by Alevel and year. 
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Figure 2.  Percentage of Georges Bank winter flounder landings, by Alevel and year. 
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Figure 3. Percentage of Georges Bank winter flounder landings, by Alevel and year. 
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Figure 4.  Winter flounder stock landings (mt) with 95% confidence intervals associated with the 
trip-bases allocation (Alevel = B, C, & D). 
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Figure 5.  Percentage of winter flounder stock landings associated with Alevel = A of the trip-
based allocation (1994 onward) and port agents’ interviews (intv = 1; prior to 1993).  Time series 
average percentage of stock landings  is given. 


 
 








Guide to Documents on Allocation of Trips to Stock Areas 


 
1. CORE: Trip-based allocation procedure 


a. http://www.nefsc.noaa.gov/publications/crd/crd0818/crd0818.pdf 
b. Update to CRD 0818  for 2008 to 2012. 


 
 


2. CORE: Validating the stock Apportionment 
a. http://www.nefsc.noaa.gov/publications/crd/crd0722/crd0722.pdf 
b. Update to CRD 0722 through 2011. 


 
3. SUPPLEMENTAL: Using Positional Data from Vessel Monitoring Systems to Validate 


the Logbook-Reported Area Fished and the Stock Allocation of Commercial Fisheries 
Landings. Palmer and Wigley. 2009. North American J. Fish. Manage. 29:928-942. 


 
4. SUPPLEMENTAL:  Annual comparisons of the trip-based allocated and the single-


species prorated commercial landings, biological samples and numbers of landed fish at 
age. Wigley et al. 2007. Groundfish Assessment Review Meeting Working paper.  
 


 
5.  SUPPLEMENTAL: A Working Paper in support of SARC 52 Winter Flounder TOR 4 


"Perform a sensitivity analysis which examines the impact of allocation of catch to stock 
areas on model performance (in TOR 5).  2011. S. Wigley, J. Blaylock, and M. Palmer.  
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EXECUTIVE SUMMARY 
The purpose of the allocation is to supplement the mandatory commercial landing data 


(1994 onward) with area fished and effort information using Vessel Trip Reports (VTR).  The 
goal is to eliminate the need for single species allocation for each analysis conducted and to 
maintain a consistent, comprehensive commercial landings database from 1963–present 
containing the information needed to address management questions, conduct stock assessments, 
and perform ecosystem research.  


The multi-tier trip-based allocation is designed to combine each mandatory reporting 
dealer (Dealer) trip with a VTR trip, or group of VTR trips with similar characteristics, to obtain 
area fished and effort associated with the Dealer trip.  Although the trip-based allocation and the 
single-species proration yield similar results with regard to stock landings (Wigley et al. 2007b), 
the trip-based allocation is an improvement over the single-species proration because it provides 
area fished at a fine level of resolution (statistical area rather than stock level) for all species.  It 
also estimates effort associated with these landings.  The trip-based allocation represents a 
comprehensive approach to determining area fished and effort in Northeast region’s commercial 
landings in order to meet scientific and fishery management needs, as well as commercial data 
reporting requirements to Northwest Atlantic Fisheries Organization (NAFO). 


The multi-tier trip-based allocation has been developed to augment commercial landings 
data with area fished and effort; however, trip characteristics, species landings, and price 
information will not change.   All species on a given trip/subtrip will be assigned the same area 
and effort.  The multi-tier trip-based allocation utilizes VTR data that has been aggregated into 
four levels:  Level A, Level B, Level C, and Level D.  At Level A, Dealer and VTR trips are 
matched one to one.  At Levels B, C, and D, VTR trips are grouped together to form a pool of 
trips with similar characteristics which define the stratification cell within the level of 
aggregation. 


A Dealer trip seeks an area match at Level A and progresses through the increasing levels 
of aggregated VTR data until a match occurs.  Area is obtained first, then effort. 


For each area level and stratification cell, a discrete probability distribution function is 
formed representing the proportion of trips which fished in a unique statistical area.  A discrete 
cumulative distribution is formed using the statistical area probabilities.  Each unique statistical 
area within the VTR group will have a cumulative probability associated with it.   Before the 
allocation begins, every Dealer trip is assigned a random number between 0 and 1.  The random 
number is compared with the cumulative probability associated with each area.  The cumulative 
probabilities are in ascending order; when the random number is greater than or equal to the 
cumulative probability value, the statistical area associated with the cumulative probability is 
assigned to the Dealer trip. Thus, a single area fished is assigned to a Dealer trip on a 
probabilistic basis by sampling (with replacement) the distribution of VTR areas within the 
group.    


Total effort is not known in the Dealer data; each Dealer trip will be supplemented with 
effort (number of trips, days fished, and days absent) taken directly from a VTR trip or estimated 
from the pool of VTR trips with similar characteristics. When a match occurs at Level A, days 
fished and days absent are transferred to the Dealer trip only when both effort metrics have 
values (both must be not null).  If available, the number of hauls, haul duration, crew size, gear 
quantity, and gear size are also transferred.   If a match occurs at Level B, C or D, then an 
estimate of days fished (DF) per trip and an estimate of days absent (DA) per trip are assigned to 
the Dealer trip.  Both days fished and days absent are estimated by the median of their 
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distributions, respectively, within the cell.  The median was selected as the simplest statistic of 
central tendency for distributions of various shapes. 


The estimates of days fished and days absent are assigned to an entire trip.  Therefore, all 
VTR trips within the group must be converted into ‘whole trips.’   The days fished and the days 
absent are each multiplied by the inverse of ntrips, the portion of the trip.  This calculation is 
non-consequential for non-split trips; for split trips, the effort is expanded to represent a whole 
trip.  For example, if a subtrip had an ntrips = 0.3, then, to convert this partial trip to a whole trip, 
the converted DF = DF * 1/0.3 and the converted DA= DA * 1/0.3.   


In addition to estimating the median (second quartile), the first and third quartiles are also 
derived to provide a measure of dispersion. The quartile deviation can be calculated as (q3-q1)/2.  
The first and third quartiles of DF and DA will be transferred into the Dealer trip record for 
analysts to use, if desired. 


The allocation assumes the follow:  (1) Dealer landings are a census of total landings; (2) 
vessels land only once per trip; (3) each Dealer trip that enters the allocation represents one trip; 
and (4) VTR data set is a representative subset of the Dealer set. 


The proportion of Dealer landings entering the allocation ranges between 19% and 39%.  
Between 51% and 74% of the landings that enter the allocation to find area fished match at Level 
A (a one to one match of Dealer and VTR trips).  Total commercial landings changed very 
slightly (< 1 mt) due to rounding of whole species pounds on split trips. An evaluation of input 
data for allocation revealed the VTR subset generally reflected Dealer data.  An evaluation of the 
random component of the allocation indicated that the random component did not contribute to a 
wide spread in stock landings, indicating that the random component is not a large source of 
stock landings variability.  Analysts can estimate the uncertainty associated with the random 
component of the allocation algorithm using a multinomial probability.  Although some 
statistical areas on the biological samples associated with allocated trips changed, the majority of 
samples remained unchanged. 


The trip-based allocation will eliminate the need for the single-species proration. 







 


INTRODUCTION 
Commercial landings data are used to address management questions, to conduct stock 


assessments, and to meet reporting requirements for fishery resources off the east coast of the 
United States.  Beginning in June 1994, the National Marine Fisheries Service (NMFS) 
Northeast Region’s data collection system was changed from a voluntary to a mandatory 
reporting system for USA fishermen and dealers who catch and buy/sell groundfish species 
regulated by the Northeast Multi-species Fishery Management Plan (FMP).  The mandatory 
reporting system consists of two components: (1) dealer reporting and (2) vessel trip reporting.  
Each component contains information needed for fishery management and stock assessment 
analyses: the dealer reports contain total landings by market category, while the vessel trip 
reports contain information on area fished, kept and discarded portions of the catch, and fishing 
effort.  There is no unique identifier to link these two components into one database.  A multi-
tier trip-based allocation scheme has been developed to combine information for these two 
components into a single database, which is consistent with commercial landings data prior to 
1994.  This comprehensive trip-based allocation will eliminate the need for single species 
proration.  This project was undertaken by the staffs of the Northeast Fisheries Science Center 
(NEFSC) and the Northeast Regional Office (NERO).  


The purpose of this document is to describe the multi-tier trip-based allocation designed 
to combine each mandatory reporting dealer (Dealer) trip with a vessel trip report (VTR) trip (or 
a group of VTR trips with similar characteristics) to obtain area fished and effort associated with 
the Dealer trip.  The document describes: (1) allocation design; (2) the qualitative approach used 
to evaluate if the VTR data set is a representative subset of the Dealer data set; (3) the results of 
matching within the allocation; (4) an evaluation of the random component of the allocation; and 
(5) the changes to statistical area previously assigned to biological samples.  A detailed technical 
in-house manual documenting the computer programs has been created. 


Background 
An evaluation of the 1994 VTR data collected under the mandatory system was 


undertaken in spring 1996 by the Northern Demersal and Coastal/Pelagic Working Groups of the 
Stock Assessment Workshop (SAW).  Findings were reported to the 22nd SAW (NEFSC 1996).  
The Stock Assessment Review Committee (SARC) recommended that: (1) the data needed 
further auditing; (2) use of existing data for provisional assessment calculations should be 
“performed with extreme caution and full awareness of the problems in the database”; (3) 
analysis and design of the mandatory data collection system should be completed and 
implemented with consideration given to the following features: (a) an unambiguous linking 
criterion for dealer, VTR, sea sampling, and effort monitoring databases; (b) pre-audits of all 
submitted data to eliminate ambiguities and preserve the original integrity of the VTR 
information; and (c) create user-friendly data collection forms with clear instructions for 
recording information; and (4) until long-range problems are resolved, immediate steps should 
be taken to improve the existing data collection process (NEFSC 1996). 


Subsequent to the 1996 VTR data evaluation, further auditing of the VTR data has 
continued at NERO.   Since 1997, single species prorations of landings data have been cautiously 
performed on an ad-hoc basis to meet stock assessment and management needs.  The single 
species proration is narrow in scope, determining stock areas landings (comprising several 
statistical areas) by calendar quarter (Wigley et al. 1998) and does not estimate effort.  The 
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multi-tier trip-based allocation expands upon these limitations and derives area fished for 
landings of all species caught on a trip to statistical area (Figure 1) and estimates effort, while 
maintaining the Dealer’s original temporal resolution of month and day.  Similar to the single 
species proration, the multi-tier trip-based allocation does not alter species landings, but 
augments the Dealer landings data record with area fished and effort. 


Other NEFSC analysts have also prorated dealer data by time and area for protected 
species by port groups (Bisack 2003).  


Data Sources 


Dealer data 
The Dealer data used in the allocation originated from the Commercial Fisheries 


Database System (CFDBS) Oracle tables maintained by NEFSC.  Landings data that were not 
part of the mandatory reporting system did not enter the allocation; accordingly, these landings 
were held aside until the allocation was complete, then re-joined for a complete commercial 
landings data set (Figure 2).  The mandatory Dealer data contain species landed and live pounds 
by market category, date landed, vessel permit, gear type, ton class, port landed, and price.  The 
mandatory Dealer data do not include area fished, gear characteristics (mesh size, gear quantity 
and gear size), or effort (crew size, number of hauls, haul duration, days fished or days absent); 
this information will be supplied from the VTR data during the allocation.  The steps taken to 
identify which Dealer trips will enter the allocation process and the procedures developed to 
prepare the Dealer data are described in a subsequent section.  


In May 1, 2004, Dealer Electronic Reporting (DER) was implemented as part of 
Amendment 13 of the Northeast Multi-species FMP1 .  There are no requirements for Dealers to 
submit gear information through DER; however, many Dealers do so.  


Vessel Trip Report data  
Northeast multi-species VTR data used in the allocation originated from Oracle tables 


(DOCUMENT, CATCH and IMAGES) maintained by NERO.  These data were used to populate 
Oracle tables (VESLOGyyyyT, VESLOGyyyyG, VESLOGyyyyS, where yyyy is 4-digit year) 
created by NEFSC (Appendix Figure 1).  The VTR data tables used to determine year were 
based on the date landed or date sold as these dates would most closely correspond to the date in 
the Dealer data.  These data contain logbooks from charter, party and commercial trips, as well 
as logbooks which document that no fishing took place during a given month.  Only commercial 
trips which fished and had kept catch were used in the allocation.   The VTR data contain 
information on area fished, kept and discarded species pounds, gear type (gear size, gear 
quantity, mesh size), and effort (number of hauls, haul duration and crew size).  Extensive data 
summaries and analyses revealed the VTR data were in ‘raw’ form and that procedures were 
needed to further audit the 1994-2001 VTR data before the data could be used in the allocation 
scheme.  VTRs which did not contain fishing area location data (e.g., statistical area, latitude/ 
longitude or loran) were eliminated for the data set.  The VTR data used in the allocation 
procedure are described in a subsequent section.   


Southeast pelagic vessel trip reports contain area and effort data needed to supplement 
the large pelagic landings data in the NERO.  The Southeast pelagic VTRs will not be 


                                                 
1 http://www.nero.noaa.gov/dealer_er/highlights/04edrfr.pdf 
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incorporated into the allocation at this time; however, the allocation scheme could accommodate 
multiple but separate sources of VTR data.   


Data constraints 
Several data constraints precluded a simple direct match of each Dealer trip with a VTR 


trip.  These data constraints include: (1) the lack of a unique identifier between the two data sets; 
(2) not every Dealer trip has a corresponding VTR trip due to the lack of 100% compliance by 
fishermen (i.e. fishermen are not submitting a logbook for each and every fishing trip); (3) 
incomplete logbooks (missing data within logbook); and (4) data collection inconsistencies 
between the two data sets. 


In lieu of a unique identifier2, data elements common to each data set are essential in 
establishing an indirect link to match trips between the two data sets.  Common elements that 
uniquely describe a trip or characterize a trip’s fleet include: vessel permit, ton class, month, day, 
gear type, and port.   The use of day, port, and gear as common elements have some associated 
caveats which are described later in this section. 


Although mesh size is a key factor identifying sub-fleets, mesh size is not a common 
element in the two data sets and therefore could not be used.  However, species caught during a 
trip is an indirect indicator of the mesh size used.  As a surrogate for mesh size, VTR and Dealer 
trips were categorized into 12 main species groups based on the species kept (VTR) or species 
landed (Dealer) for a given trip.  Main species groups are useful in differentiating sub-fleet 
sectors that are spatially distinct such as the long-line monkfish trips and long-line tilefish trips 
as well as the large-mesh and small-mesh otter trawl fisheries.  Details on these main species 
groups are discussed later in this section. 


There is not a one-to-one correspondence of trips between the Dealer and VTR data sets 
due to less than 100% compliance for VTR submission and incomplete or unusable VTRs; 
hence, the VTR data are a subset of Dealer landings.    Without a one-to-one correspondence 
between data sets, it was necessary to develop a multi-tier allocation scheme that would allow 
both one-to-one matches as well as one-to-many VTR trips of similar characteristics in order to 
determine area fished and effort associated with the Dealer trip.  The VTR data are examined to 
determine if these data are a representative sample of the Dealer data.  A qualitative evaluation to 
identify potential bias is described in a subsequent section.   


During the 1994–2001 period, incomplete VTR logbooks were submitted.  In this case, 
incomplete logbooks consisted of VTRs that did not contain chart (statistical) area fished and/or 
VTRs which did not report the number of hauls and/or haul duration, the information needed to 
derive effort in terms of days fished.   For VTRs that did not report a statistical area fished but 
did report a latitude/longitude or Loran, those data are used to derive statistical area, thus 
increasing the number of VTRs with statistical area.  Any VTR trip that did not report statistical 
area fished or for which an area could not be derived from the point location was eliminated 
from the VTR data set.  Intermittently since 2001, incomplete VTRs have been returned to the 
fisherman for re-submission of a complete VTR. 


Regarding area and effort information, all combinations of logbook completeness existed: 
area and effort reported; area and no effort reported; effort and no area reported; and no area or 
effort reported.  Given the number of logbooks with incomplete effort (missing number of hauls 
                                                 
2 In May 2004, a unique trip identifier was established; due to limited QA/QC procedures, it was not possible to 
utilize the unique trip identifier in the allocation for 2004 to 2007.  It will be possible to incorporate the trip 
identifier into the allocation when this field is fully audited. 
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and/or haul duration) in 1994, the allocation scheme separated the determination of area from the 
determination of effort in order to maximize the number of VTRs used in the allocation.  The 
allocation consisted of two phases: in the first phase, area fished was determined for each Dealer 
trip using VTRs with area fished regardless of missing effort.  However, if a VTR trip reported 
subtrips (i.e., a split trip), and effort is missing on one or more of the subtrips, then the entire trip 
is eliminated from VTR set because subtrip effort is used to partition the proportion of ntrips 
(number or fraction of a trip) to each subtrip.   In the second phase, effort (days fished and days 
absent) is determined using VTR trips that report both area fished and effort (number of hauls 
and haul duration). 


Data collection and coding inconsistencies between the Dealer and VTR data collection 
systems necessitated the grouping of similar gear types and similar ports.  These data groups are 
use in the characterization and stratification of trips for the allocation matching; however, the 
original Dealer data are not replaced with these data groups.  The data groups are created as 
additional fields on the data record.  


 
Gear groups:  The formation of gear groups is necessary because not all gear codes in the Dealer 
data have a corresponding VTR gear code.  The gear groups are generally based upon the 
CFDBS negear2 code, with some exceptions such as negear2 = 05 where otter trawl gear types 
are separated out into three unique gear group codes (i.e., scallop trawl, shrimp trawl, and otter 
trawl).  On the other hand, where distinct negear2 codes represent similar gear types such as 
hoes and shovels and rakes, these gear types are coded into one group.  The gear groups are 
formed in an ad-hoc fashion based on general gear knowledge as well as assistance from NERO 
staff.  VTR trips are assigned a gear group for each gear used on a trip.  For a Dealer trip, if 
multiple gear types are reported, then the gear type associated with the plurality of the catch is 
used. 
 
Port groups:  Port groups are formed to facilitate the aggregation of VTR data to capture fleet 
behavior patterns.  Port groups are defined by concatenating the state and county codes (the first 
two and the last two digits of the 6 digit CFDBS port code), with a fifth column appended at the 
end; i.e., statecd||countycd||’0'.    Qualitative analyses3 of the gillnet fishery revealed that some 
ports within a county should not be grouped together due to different spatial fishing patterns (i.e., 
fishing in different statistical areas) by each port within the county.   To capture these port 
specific spatial patterns within a state/county group, a county is subdivided when a statistical 
area boundary bisected the county.   The fifth column of the port group code is utilized to 
indicate which counties had been sub-divided and which ports within the split county are 
grouped together.  A zero in the fifth column indicates the county was not split; a value greater 
than 0 indicate the county was split, and indicate which ports belonged within the sub-county.  
Those port codes used to represent ‘other county’ ports (e.g., ‘Other Barnstable’) have been re-
assigned a port code representing ‘other state’ (e.g. ‘Other MA’) because it is not known which 
sub-division of the county ‘Other Barnstable’ should be assigned.  Thus, the port is ‘bumped up’ 
to the state level.  Each of the five counties listed below have their ‘other county’ port codes re-
assigned to the corresponding ‘other state’ port code. 


                                                 
3 We thank M. Rossman for the plots depicting the gillnet fishery spatial fishing patterns by port which revealed 
port-specific fishing areas. 
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Five counties along the east coast identified as containing ports which may have different 
spatial patterns are: 
 1) Barnstable County in MA where areas 514, 521, and 538 trisect; 
 2) Suffolk County in NY (Long Island) where areas 611,612 and 613 trisect; 
 3) Washington County in RI where areas 538 and 539 bisect; 
 4) Ocean County in NJ where areas 612 and 614 bisect; and 
 5) Cape May County in NJ where area 614 and 621 bisect. 


Barnstable County has two sub-divisions representing north and south of Cape Cod.  
Suffolk County has two sub-divisions representing east and west on Long Island’s south coast 
(there was insufficient gillnet data to separate Suffolk County trips fishing in Long Island sound 
from those fishing south of Long Island; the lobster fishery was not examined). 


Not all ports reported in the VTR data have a corresponding CFDBS port code, thus some 
of the detailed port information obtained in the VTR data can not be fully utilized.  For example, 
Moriches is a port whose fleet fishes primarily in statistical area 613, however, this port does not 
have a unique CFDBS port code, therefore this port is assigned ‘Other Suffolk’ port, but is re-
assigned again to the state level because the county is a sub-divided county.  Consequently, the 
trips from this port were grouped with trips from ‘Other NY’, which may have a broad range of 
statistical areas than the single port of Moriches.  Expanding the list of CFDBS port codes could 
be useful to capture the spatial patterns of small ports within the allocation. 


Throughout the time series, there are some Dealer trips reporting port as ‘other state’ 
indicating that the state is known but the specific port is not known.  To accommodate these 
Dealer trips within the allocation, an additional VTR port group was formed by combining all 
VTR data for a given state into one port group for that state.    


Another issue relating to port groups involved the distinction between ‘port landed’ and 
‘port sold’.  In the VTR data, the port landed is the location where the fish were taken off the 
vessel.  In the Dealer data, the port may or may not be the port where the fish are landed since 
fish product can be trucked and sold in other locations.   The Dealer ports most affected are 
Portland, Gloucester, and New Bedford, where auction houses exist and attract fish product from 
surrounding ports.   Port agents often know when Dealer transactions involve an ‘out-of-town’ 
vessel where the fish have been trucked and the port agent will either send the weighout slip to 
that port, or assign the appropriate port landed to that transaction (pers. comm. Scott McNamara, 
NER port agent, Portland, ME).  Of course, it is unrealistic to expect the port agents to track all 
vessel transactions. 


It may be possible to ascertain port sold from the VTR using the dealer permit number; 
however, limitations occur because not all VTRs report a dealer permit number, and some VTRs 
report two different dealers in two or more cities or states.  Given these limitations and the fact 
that the dealer permit numbers in the VTR data are not audited, this aspect is not incorporated 
into the allocation scheme at this time.  


For simplicity, the allocation scheme used port landed in the VTR as a corresponding 
element to port in the Dealer data.  Recognition of a potential mismatch is acknowledged for two 
of the four matching allocation levels (Level C and D utilize port group in the stratification, as 
described in a subsequent section).  The potential mismatch is expected to be minor as 
preliminary analyses indicated only a small portion of Dealer trips enter these levels.  Also, it is 
expected that the number of Dealer trips affected by this potential mismatch will decline over the 
time series as more and more Dealer trips have a direct match with a VTR trip, reducing the need 
for fleet characteristics such as port group.    
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Main species groups:  Dealer and VTR trips are assigned a main species group for each trip and 
gear group used on that trip.  Main species groups are used as a surrogate for mesh size to further 
sub-divide the fleet definition of ton class, port, gear, and month.  Twelve main species groups 
were formed with the intent to generally capture major sub-fisheries within a fleet.  The species 
groups were defined in an ad-hoc fashion.   An exploratory analysis of data grouped by the 12 
species groups detected differences in spatial distribution patterns by main species.  These 
analyses were conducted on longline, gillnet and otter trawl gears.  There were four gear types 
(scallop dredge, lobster pot, shrimp trawl, and scallop trawl) identified as having a single 
primary species associated with the gear; hence, these four gear types are assigned a single main 
species group.   The species groups were formed based on the reported kept quantity in the VTR 
and the landed pounds in the Dealer data. To derive main species group, each species is assigned 
to a main species group, then the species weights are summed by main species group for each 
trip.  The main species group is the group with the maximum species weight.    


The main species group allows the category defined by ton class, gear group and port to 
be further subdivided to capture species-specific spatial patterns.  For example: Ton class 3 
longline boats from Montauk were fishing in spatially distinct areas depending on which species 
they were targeting (Statistical Area 537 for monkfish, Statistical Area 539 for tilefish4).  
Main species group and species group are synonymous. 
 
Other caveats: Another issue related to the input data involves the VTR date fields.  During the 
1994–1996 data entry, date sailed was a required field for data entry and had to be reported at the 
time the VTR was submitted; however, date landed and date sold were not required fields for 
submission (i.e., logbooks were accepted with this information missing).  At data entry, if 
logbooks were missing date sold, then date landed was used.  If date landed was missing, date 
sold was used and if date sold was missing then date sailed was used.  No indicator or flag was 
used to identify these trips where a ‘substitute’ date was supplied at data entry; hence, there is no 
way to identify actual days absent from estimated days absent [days absent is calculated in 
hundredths of days as (date landed - date sailed + 1); no time component was used in the 1994 
allocation].  For those trips that do not report date landed or date sold, days absent will be 
underestimated; these trips will be incorrectly categorized as day trips.  Given the uncertainty in 
the date landed and date sold, and the lax submission requirements for these fields, it was 
decided to use the date landed (the field most often reported) as the date to derive year, month 
and day for the VTR data.   More importantly, however, the distinction between date sold and 
date landed is that date sold represents a transaction at the trip-species level (there may be 
multiple sold dates) while date landed is a trip-level variable.  Date landed was selected because 
this is a trip-based allocation.   It is recognized that fish from one trip may be sold on multiple 
days or fish from one trip sold on a day that is different from the date of landing.   To account for 
these situations and to bridge this apparent disparity in date landed vs. date sold, the VTR sold 
date was utilized to the extent possible given the aforementioned issues.  The steps taken to 
utilize date sold and date landed are further described in a subsequent section.    


Another data issue in the VTR was the unit of measure of the species quantity kept.  
Because of the uncertainty of the unit of measure of the species quantity kept, it was presumed 
that most species weights were in pounds, live weight; however, landed pounds may be have 
reported for some species.  Species codes were reviewed and using Northeast Conversion Factors 
                                                 
4 We thank Paul Nitschke for the tilefish fishery analyses. 
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(established for CFDBS), species kept quantities that were reported in bags, trays, bushels, etc 
were converted to live pounds.  Additionally, some of the reported quantities were questionable 
(i.e., amounts large enough to sink a vessel); given this, species proportions are used in 
allocation. The VTR species weights are not used to replace the Dealer landings. 


Given the data constraints and the goal of creating a consistent, comprehensive and 
compatible data set with commercial landings data prior to 1994, a multi-tier trip-based 
allocation scheme has been developed to match a Dealer trip to a corresponding VTR trip or a 
group of VTRs based upon fields which are in common to both data sets.  
 


METHODS 


Allocation Design 
The multi-tier trip-based allocation scheme is designed to resemble, as well as possible, 


the methods utilized during the voluntary data collection system where port agents collected 
and/or estimated area fished and effort based upon knowledge of individual vessel and fleet 
behaviors.  Prior to 1994, NMFS port agents would interview vessel captains to obtain area 
fished (a 10-minute square location within a statistical area) and effort information such as days 
absent from port, number of hauls, haul duration, crew size, and the quantity and size of the gear 
used on a given trip.  However, not every fishing trip was interviewed.  For non-interviewed 
trips, the port agent used knowledge gained through prior interviews of the vessel and the fleet to 
assign a statistical area and estimate days fished (time the gear was actively fishing).  For non-
interviewed trips, the resolution of area fished was not as fine as for interviewed trips, and 
similarly, detailed effort information was not obtained; however, days fished and days absent 
were estimated.  In the multi-tier trip-based allocation, the VTR trips are considered a sample of 
the commercial trips under the mandatory system, and thus provide the information previously 
collected during a port agent’s ‘interview’; accordingly, these VTR trips pooled into vessel and 
fleet groups form the informational base for the ‘non-interviewed’ trips.  


Total commercial landings in the Dealer data are assumed to be known, but the spatial 
pattern of these landings is not known.  The allocation determines an area fished for the landings 
based upon the spatial patterns observed in the VTR data.   Dealer landings (pounds and value) 
are not altered during the allocation; area fished (statistical area) is added to the Dealer data 
record.  Total effort in the Dealer data is not known; the allocation determines effort based upon 
the effort reported in the VTR data.  The allocation is trip-based; hence, a trip’s area fished and 
effort will be associated with all the species landings from that trip.  The allocation determines 
area fished first, then effort.  The word ‘determine’ is used because in some cases area fished and 
effort information come directly from a VTR and in other cases, area fished and effort have been 
estimated based on a group for VTRs. 


In this allocation, a trip is defined as a group of data records with the same year, month, 
day, and vessel permit in both the Dealer and VTR data sets.  A split trip is defined as a trip 
which used either multiple gear types, multiple mesh sizes or fished in multiple statistical areas. 


Allocation Levels 
The VTR data are aggregated into groups containing VTR trips of similar characteristics.  


Four groups (Levels A, B, C and D) of increasingly aggregated VTR data are created, stored as 
Oracle tables, and used in the allocation.  Two levels (A and B) represent vessel-oriented data 
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and two levels (C and D) represent fleet-oriented data (Figure 3).  Level A comprises audited 
VTR trips that have not been grouped.   Level B comprises VTR trips from Level A that have 
been pooled by vessel permit, gear group, main species group, and month.  Level C comprises 
VTR trips from Level A that have been pooled by ton class, port group, gear group, main species 
group, and calendar quarter.  Level D comprises VTR trips from Level A that have been grouped 
by port group. 


Every attempt was made to keep the allocation scheme at a monthly resolution; however, 
for the fleet-oriented data (Level C), it was necessary to use quarter-year to ensure sufficient 
sample sizes within each stratification cell.  Thus, Level A uses the month and day, Level B 
combines trips of the same vessel over the month, Level C combines trips with similar fleet 
characteristics over the quarter, and Level D combines trips with similar port characteristics.  
Level D is intentionally a broad group to capture all trips that did not find a match at a previous 
level.  A total of seven data sets were formed: one table for Level A containing area and effort 
information; and an area determination table and an effort determination table for Levels B, C 
and D (Figure 3). 


If a Dealer trip has a corresponding VTR (i.e., a one-to-one match on vessel permit, 
month, and day between the two data sets), then the area fished and the effort information, if 
present, is transferred directly onto the Dealer trip and the Dealer trip data record is complete.  
The Level A match corresponds to a pre-1994 port agent’s interview.   However, if a Dealer trip 
does not have a corresponding a VTR trip, then the Dealer trip is matched to a group of VTR 
trips that have similar trip characteristics.   If a match occurs with a group of VTR trips (from 
Levels B, C, or D), then a single area will be assigned to the Dealer trip on a probabilistic basis 
by sampling (with replacement) the distribution of VTR trips within the group.  Days fished and 
days absent will be assigned to the Dealer trip based upon the median days fished per trip and 
median days absent, respectively, from trips within the pooled VTR data for that given area 
fished.  The increasing levels (Levels B, C, D) of pooled VTR trips form an information base 
similar to the pre-1994 data collection system, where the port agent estimated area fished and 
effort for a non-interviewed trip based upon either previous vessel interviews and/or based on 
fleet patterns.  


The allocation sequentially searches each of the four VTR data levels until a matching 
VTR trip (or group of trips) has been obtained for a Dealer trip (Figure 2).  The first objective is 
to find an area fished; once area has been determined, then effort can be determined.  Since area 
and effort are acquired sequentially in the allocation, area may be determined at one level, and 
effort may be determined at the same or higher level.  For Dealer trips which do not find a match 
in one of the four levels, the area and/or effort fields are assigned the CFDBS default values 
(days fished and days absent are set to null). 


Meta Fields 
Two meta fields have been created and appended to the Dealer data to document which 


VTR data aggregation level was used to obtain the area and effort information.  The area and 
effort meta fields are independent of each other.  The meta fields can guide users to which Dealer 
data may be appropriate for certain analyses and which may not be appropriate.  For example, 
catch per unit effort analyses would utilize data from Level A only (for which effort has not been 
estimated).  The user will employ these meta fields in a similar fashion as they used the 
interview_indicator in pre-1994 data to discriminate between actual versus estimated area and 
effort data. 
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The meta field Alevel will have character values A, B, C, D indicating that area fished 
was obtained from either Level A, B, C, or D, respectively.  A value of X indicates that the 
Dealer trip entered the allocation, but did not find a match at any of the four levels.  Null 
indicates that the Dealer trip did not enter the allocation.  All trips that enter the allocation are 
expected to find a match; Level D has been designed to capture all trips.  


The meta field Elevel will have character values A, B, C, D indicating that effort was 
obtained from either Level A, B, C, or D, respectively.  A value of X indicates the Dealer trip 
entered the allocation, but did not find a match at any of the four levels.  Null indicates that the 
Dealer trip did not enter the allocation. 


Level A:   Dealer Trip Matches a VTR Trip 
Dealer trips that matched at Level A are augmented with as much VTR information as 


available including: mesh size, depth, latitude, longitude, ten minute square, quarter degree 
square, statistical area, crew size, gear quantity, gear size, number of hauls, haul duration, days 
fished, days absent.  For a Level A area match to occur, statistical area must be present on the 
VTR; all other area fields may or may not be present.  If the VTR trip does not contain 
information on the aforementioned area fields, these fields will be assigned the CFDBS default 
value.  For a Level A effort match to occur, days fished and days absent must be present in the 
VTR; all other effort fields may be null and will be assigned the CFDBS default value.  At Level 
A, area fished and effort, if available, are assumed known from the VTR; no estimation is 
performed in the allocation for Level A matched trips.  The VTR tripid and gearid 5 are added to 
the Dealer data record for documentation purposes.  The meta fields for area and effort are set to 
‘A’. 


If the Dealer trip matched a VTR trip which does not contain days fished and day absent, 
then the VTR area information is used to augment the Dealer trip at Level A. The search for an 
effort match continues through Level B, C, and D effort tables to determine days fished and days 
absent (Figure 2).  The VTR tripid is added to the Dealer data record, the area meta field is set to 
‘A’, and the effort meta field is set to the level where effort was determined. 


A Dealer trip matched at Level A can result in a split trip when the matching VTR 
indicates a split trip (i.e., the VTR trip fished in multiple areas, or used multiple gears or mesh 
sizes).  The Dealer trip landings (species by market category) and the value (dollar amount) 
associated with species landings are partitioned into subtrip components.  The process of 
partitioning landings and price among subtrips is described in a subsequent section.  


Levels B, C, and D: Dealer Trip Matches a Pool of VTR Trips 
Dealer trips that matched a pool of VTR trips at Level B, C or D are augmented with an 


estimate of area fished and an estimate of days fished and days absent.  No VTR tripid and 
gearid are assigned to Dealer trips which match at Levels B, C or D.  Fine scale area and effort  
information, such as latitude, longitude, quarter degree square, ten minute square, crew size, 
depth, mesh size, gear quantity, gear size, number of hauls, and haul duration are not estimated; 
these fields are assigned the CFDBS default value of null.  No split trips will result from Levels 
B, C, or D; a single area is estimated for the entire trip and days fished and days absent are 
determined on a ‘per-trip’ basis.  Estimates of area fished and effort are described below. 


                                                 
5 VTR tripid and gearid are computer-generated numbers that uniquely identify each logbook sheet based on permit, 
and date/time sailed. 
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Area Probability Distribution Functions 
At Levels B, C, and D, VTR trips are grouped based upon the stratification criteria for 


each level.  For each level and stratification cell, a discrete probability distribution function is 
formed representing the proportion of trips which fished in each unique statistical area.  A 
discrete cumulative distribution is then formed using the statistical area probabilities.  The 
number of trips within each cell and the number of trips within each unique statistical area are 
also stored6.   


Each Dealer trip is assigned a random number between 0 and 1 that has been generated 
using a large, odd number as the seed; this seed is stored in the software.  When a Dealer trip 
matches a stratification cell, a single area fished (statistical area) is assigned to the Dealer trip on 
a probabilistic basis by sampling (with replacement) the distribution of statistical areas with the 
cell.  The random number value is compared with each discrete cumulative probability (in 
ascending order) associated with an unique statistical area.  When the random number is less 
than or equal to the cumulative probability value, the statistical area associated with the 
cumulative probability is assigned to the Dealer trip.  The probability, prob, associated with the 
statistical area assigned to the Dealer trip, is stored in CFDETSyyyyAA (Appendix Figure 1). 


The following example is given for illustration:  
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For a given Level and stratification cell, there are 6 VTR trips in the cell which fished in 


3 unique statistical areas.  Three trips fished in Area 521, two trips fished in Area 522, and 1 trip 
fished in Area 526.  For this cell, the probability of fishing in Area 521 is 0.50 (3 trips / 6 trips), 
0.33 (2 trips / 6 trips) for Area 522, and 0.17 (1 trip / 6 trips) for Area 526.  When ordered by 
ascending probability, the cumulative probabilities for the three areas 526, 522, and 521 are 0.17, 
0.50, and 1.0, respectively.  Each Dealer trip is randomly assigned a number between 0 and 1.  
This number is compared with the cumulative probabilities to determine a single area fished.  In 
this example, if a given Dealer trip with a randomly assigned value of 0.75 matched this cell, the 
Dealer trip would be assigned Area 521.  On average, for Dealer trips which match this Level 
and cell, 50% of matches would be assigned Area 521, 33% of the trips would be assigned Area 


                                                 
6 This information can later be used to calculate the multinomial probability to capture the uncertainty associated 
with statistical area landings determined at Levels B, C, and D.  
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522, and 17% of the trips would be assigned Area 526.  This example illustrates whole trips in 
each statistical area; however, this algorithm also works with a mix of whole and partial trips. 


Effort Estimation 
Effort information is collected only in the VTR component of the mandatory data 


collection system; therefore, total effort is not known in the Dealer data.  Effort can not be 
distributed in a similar fashion as the landings; each Dealer trip’s effort must be estimated from 
the VTR data.  Dealer trips acquire effort directly from a corresponding VTR trip at Level A or 
effort is estimated from a group of VTR possessing similar trip characteristics at Level B, C, or 
D.  Exploratory analyses indicate that days fished (DF) and days absent (DA) can be a function 
of statistical area (i.e., longer trips were made to statistical areas farther from home port).   At 
Levels B, C, and D, DF and DA are estimated using the median days fished and median days 
absent from the VTR trips within the stratification cell for a given statistical area. Also, the first 
and third quartiles are derived so the semi-interquartile range [(Q3 - Q1 ) / 2] may be used as a 
measure of dispersion.  In addition to the median, another measure of central tendency, (Q1 + 
Q3)/2), may also be computed from the quartiles.  If needed, the interquartile range could be 
used as a diagnostic for homogeneity of effort within the cell during the input data set evaluation.  


Days fished and days absent, although correlated, are independent of each other.  Days 
fished measure the time (in tenths of days) the gear was actively fishing while days absent 
measure the time (in hundredths of days) the vessel was away from port.  Only VTR trips that 
contain both DF and DA are used to create the data tables at Level B, C, and D.  


To estimate the median value of a distribution of days fished per trip and days absent per 
trip,  effort associated with split trips is multiplied by the inverse of ntrips (or the fraction of the 
trip which is associated to the subtrip) to convert effort from a partial trip basis to a ‘per-trip’ 
basis.  This allowed all VTR trips and subtrips within a stratification cell to be combined into one 
distribution and the median value would represent effort on a ‘per-trip’ basis.  


Probability density functions (PDF) to determine DF and DA (as used for area fished) 
were not appropriate because DF and DA may be correlated on a given trip (especially for 
mobile gear types) and using a separate PDF for each effort measure may result in a mis-match 
of the two due to the random nature.  A joint PDF could have been used, but the objective was to 
keep the estimation of effort as simple as possible given all the data constraints.  The median DF 
and median DA are selected as the simplest statistic of central tendency for various shaped 
distributions.    


When a match occurs at Levels B, C, or D, the meta fields for area (Alevel) and effort 
(ELevel) are set to the corresponding letter representing the Level.  When no match occurs for 
effort, effort fields will be assigned their CFDBS default values (null).  In addition to meta field 
Elevel, the effort indicator field used in pre-1994 data, effind, is assigned as given below:  
 


Effort indicator Criteria 
4 Alevel = A and Elevel = A 
3 Alevel = A, B, C or D and Elevel = B, C, or D 
2 Alevel = A, B, C or D and Elevel = X 


Allocation Checks  
Two diagnostic fields were created to monitor the matching of Dealer and VTR trips for 


area and effort.  Each time the VTR data are used in a match, a counter is incremented.  There is 


 11







 


a counter for area and a counter for effort.   The counters may be used to evaluate the frequency 
of cell usage in estimating area and effort.  Evaluating how many times a given cell was used 
provides feedback on allocation, the Levels, and the stratification.  The area and effort counters 
at Level A are careful reviewed to ensure that only a VTR trip was used only once at this level.  


Allocation Assumptions 
• Assume Dealer landings is a census of total landings; 
• Vessels land only once per day;  
• Each trip (permit-month-day) in the Dealer data set represents only one trip 


(consolidated trips are special cases and handled according); 
• VTR data are representative subset of the Dealer data. 


 
It is recognized that a trip may sell its catch over several days; if this is not accounted for, 


the number of trips will be over-estimated.  We have addressed this issue to the extent possible 
when identifying unique Dealer trips.  We have established a unique Dealer trip identifier, 
dlrtrpid.  This trip identifier links together all transactions that are associated with a trip. 


Although landings data are collected in both dealer and vessel components of the 
mandatory reporting system, ‘kept’ pounds are recorded in the VTR and ‘landed’ pounds are 
recorded in the dealer report.  It is assumed for the purposes of these analyses that the dealer data 
contain the most complete record of total landings, and that the VTR data are an unbiased subset 
of the commercial data set. 


In 1994, an exploratory analysis revealed that there were potentially 74 trips that reported 
the same permit, month, day and had more than one time sailed.  On 29 of the 74 trips, one of the 
multiple times sailed was ‘0000’; on another 17 trips, the two time sailed values were within one 
hour of each other; thus, over half the apparent two-trips-per-day trips had data errors.  Thus, a 
potential 36 trips out of ~50,000 plus trips were incorrectly combined with another trip made by 
the same vessel. 


We have decided to ignore multiple trips per day because we can not distinguish the trips 
that land multiple times per day from those that have misreported, i.e., do not fill out the logbook 
correctly.  We recognize that day boats may make multiple trips per day; in this case, the number 
of trips will be an underestimate.  In the near future, when electronic VTRs are implemented and/ 
or the VTR unique trip identifier is fully in place, this issue will diminish. 
 


PREPARATION OF DEALER INPUT DATA 


Consolidated Trips 
The Dealer data contains consolidated trips; consolidated trips have landings from 


multiple trips for the same vessel.  Consolidated Dealer trips have day = ‘00’.   These trips do not 
enter the area matching phase at Level A; they are only matched at Level B, C, or D to estimate a 
single area.  To assign an area based on vessel or fleet characteristics seemed more appropriate 
than to assign a single VTR to multiple trips.  Consolidated trips do not enter the effort matching 
phase; effort (days fished and days absent) are assigned the CFDBS default value.  Since a 
consolidated trip represents an unknown number of trips, it is inappropriate to apply the 
estimated effort that represents one trip.  The effort fields of consolidated Dealer trips are 
assigned the CFDBS default value (null).  To estimate the number of trips the consolidated 
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Dealer trip represents, the number of unique month||docn is used as a surrogate for the number of 
unique trips.   


It should be noted that records within the Dealer data represent ‘transactions’ for which 
single or multiple transactions may comprise a trip.  Multiple transactions may occur on the same 
day or over several days.  Since the allocation is ‘trip-based’, it is necessary to identify all 
transactions that are associated with a given trip.  All transactions for a given trip are assigned a 
unique Dealer trip identifier.   


Dealer Trip Identifier   
Three types of multiple Dealer transactions exist: 1) multiple transactions on the same 


day from one trip; 2) multiple transactions on different days from one trip; and 3) multiple 
transactions on the same day and multiple transactions on different days from one trip. 


Type 1 transactions can be identified using only the Dealer data based on the permit, 
month and day; all transactions for a trip will be tagged with the same dlrtrpid. 


Type 2 and Type 3 transactions can not be identified solely with Dealer data, VTR data 
are needed to identify these transactions. 
 


Type 1 
min sold = max sold = date landed  


Trips that sold on a single date, the landed date 


Type 2 
(min sold = max sold) <> date landed  


Trips that sold on a single day but not the landed date 


Type 3 
(min sold <> max sold)  = or <> date landed 


Trips that sold on multiple days 


 
In the allocation, the Dealer uses month and day (representing sold date) while the VTR 


uses month and day based on date of landing because this is a trip-level data element and this is a 
trip-based allocation.  It is recognized that fish from one trip may be sold on multiple days or fish 
from one trip sold on a day that is different from the date of landing.  To account for these 
situations and to bridge this apparent disparity in date landed vs. date sold, the following steps 
have been developed to: (1) maintain the original date in the Dealer data, and (2) use the VTR 
landing date for matching purposes only for multi-day (trip-boats) trips which sold on multiple 
days or the sold date is different from the landed date.   


A set of VTR trips are identified that have days absent greater than 1 day (trip-boat trips) 
and sold on multiple days or sold on a day different from date landed.  This set does not include 
the following: (1) trips with erroneous maximum sold dates (if maxsold - datelnd1 > 10 then 
delete); (2) trips with more than 3 different sold dates (there are many VTRs where fishermen 
had reported many trips on one log sheet); (3) trips where minimum date sold is less than the 
date landed; and (4) overlapping VTR trips with overlapping dates for the same permit.  This set 
also excludes day trips as it is unlikely that they would sell over multiple days if they were a day-
boat, with the exception of fishermen who pound/carr (i.e., hold in a cage).   


Dealer transactions and the subset of VTR trips (Type 2 and 3 above) are merged based 
on permit and where the Dealer date landed is between the VTR minimum date sold and 
maximum date sold.  All Dealer transactions associated with the VTR trip from the subset will 
be assigned the same dlrtrpid and the month and day based on the VTR date land.  The original 
Dealer month and day values are stored and will be used to re-populate the month and day fields 
after the allocation.  
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A Dealer trip identifier, dlrtrpid 7, will be assigned to all transactions in the Dealer data 
and is defined as the concatenation of month and document number, month||docn.  A trip is 
defined as a unique permit-month-day.  Single transaction trips will have the dlrtrpid equal to 
month||docn.  A trip with multiple transactions will have one dlrtrpid for all transactions, and the 
dlrtrpid will be based on the month||docn of the transaction with the most landed pounds.  


Non-allocated and Allocated Dealer Data  
As noted earlier, not all Dealer trips will enter the allocation.  The Dealer data are 


partitioned into two data sets: allocated and non-allocated. 
Dealer data entering the allocation have the following criteria:  (1) source = ‘07’ (i.e. 


mandatory reporting); (2) month between 01 and 12 (except for 1994, where only data between 
April – December only); and (3) vessel with a unique permit represent a single vessel. 


Dealer data not entering the allocation have the following criteria: (1) Dealer data with 
source != ‘07’ including non-mandatory reporting data such as  state data, bluefin tuna and other 
highly migratory species data, surfclam and ocean quahog fishery trips, landings data from 
Foreign Sea Sampling and the Potomac River Fish Commission (as identified by the letters E, Q 
to Z in the document number); (2) Dealer data between January to March 1994 (data prior to 
mandatory reporting) or data with month = ‘00’; (3) vessels with non-unique permits such as 
permits in (000000, 190998, 390998); and (4) data where gear is in (400, 040,115,999) or 
negear2 in = (03, 17), as these gear type have other data reporting systems other than the VTR 
system. 


Trips with transactions that fall in both the non-allocated and allocated sets are identified 
and all transactions associated with these trips are relocated to the non-allocated set.  All 
transactions associated with a trip are either in the allocated set or the non-allocated set. 
 


PREPARATION OF VESSEL TRIP REPORT DATA 
Not all VTR data are used in the allocation.  Vessel trip reports from the party and charter 


industry will not be used to allocate commercial trips.  Only commercial trips (tripcatg = 1) that 
fished and reported an area fished (either a statistical area or a latitude and longitude or Loran 
from which a statistical area could be derived) will enter the allocation.   Although there were 
several different audit procedures conducted on the 1994 data (NERO audits and NEFSC side-
by-side audits) the data needed more auditing before the data could be used in the allocation.  
Thus, a suite of programs were developed to further audit the VTR data.  The allocation audits 
do not screen every field in the VTR data, only a limited number of fields pertaining to the 
allocation itself (especially the fields used to match the dealer data with the VTR data) were 
considered.  Other fields were corrected on an ‘ad-hoc basis’; i.e., if an error was discovered, it 
was corrected.  However, a thorough screening of all fields (such as crew size and depth) was not 
undertaken at this time.  Improperly submitted VTRs or trips with no catch were excluded from 
the allocation. 


All records with area recorded as 551, 552 (Canadian waters)  were changed to 561 or 
562 after verifying the ten minute square was on the Hague Line between Divisions 55 and 56. 
All records with area recorded as 523 & 524 were re-assigned to 561 & 562 respectively (Areas 


 
7 dlrtrpid is similar to link in CFDETT/S (pre-1994 data), however, differs when multiple transactions for a given 
trip occur. 







 
561 and 562 were formerly 523 and 524 before the USA and Canadian boundary line was 
established).  Area is a required field for a VTR to be used in the allocation scheme.  Any 
records for which area was unresolved were not used.   


VTR trips that reported the following statistical areas were not used in the allocation:  
110, 100, 500, 510, 520, 528, 530, 540, 550, 551, 552, 560, 600, 610, 620, 630, 799, 800, and 
899.  This list includes statistical areas that (1) are beyond the range of the fishing activity in the 
Northeast region and/or (2) represent a ‘generic’ statistical area that represents a group of 
statistical areas.  For example, Area 510 represents the collection of statistical areas from 511 to 
515, a group of 5 statistical areas. 


A trip should be split into subtrips if area, gear, or mesh changed during the trip.  A trip is 
defined a group of VTR records with the same year, month, day, and permit.  Year, month, and 
day are based on date landed.   A subtrip is an integer assigned to a record or group of records 
which make up part of a trip.  This number starts with one and is incremented when the gear, 
area, or mesh size changes within a given permit, year, month, day.  The number of subtrips, 
nsubtrip, is an integer value indicating the number of subtrips for a given trip, nsubtrips= 
max(subtrip). 


To identify trips which may be artificially split when mesh is either not reported on one 
of the subtrips, reported incorrectly, or entered incorrectly at data entry, additional screening was 
conducted for mesh. 


Other data preparation of the VTR data included: (1) converting species weights, based 
on species codes, to pounds when quantity kept was reported in bushels, trays, gallons, barrels, 
etc.; and (2) limited auditing of days fished and days absent was performed to identify and 
remove outliers (unrealistic values). 


VTR Data Sets  
VTR trips with the following criteria are used in the allocation: (1) statistical area 


(derived from cnemarea) is not null or 0; (2) tripcatg = 1 (omit charter and party trips); (3) 
not_fished = 0 or is null  (omit trips which did not fish); and (4) vessels that landed in ME, NH, 
MA, RI, CT, NY, NJ, DE, MD, VA, NC (omit NC for 1994-1996 because NC landings were not 
included in the Dealer landings for these years). 


VTR trips excluded from the allocation include: (1) trips where statistical area could not 
be derived; (2) trips for which date landed was less than date sailed; (3) trips from vessels with 
permits in the 800 series representing NY state vessels that are not federally permitted vessels; 
(4) trips that used the following gear codes (drc, llp, hrp, ptm, gnd, mix, oth, null) and lobster pot 
gear fishing in zones 0 ,1, or null8;  (5) trips with more than one subtrip that have any excluded 
subtrip; and (6) trips with more than one subtrip for which one or more of the subtrips has no 
effort9.  


Seven VTR data sets are created.  A base data set is created containing all useable 
individual VTRs trips, this forms Level A.  From this data set, six additional data sets are 
created, an area data set and effort data set for Levels B, C, and D described below.   
                                                 
8 Inshore lobster pot gear will not be included in the allocation because (a) it is expected that inshore fisherman 
would not have a federal permit to fish in federal waters, and (b) gear code ‘PTL’ does not distinguish between 
offshore and inshore pots (200 and 210) 
9 If the trip is split, days fished must be present on all subtrips of the trip to calculate the ntrip for each subtrip; if 
ntrip can not be determined, then the trip can not be used, not even for area, because the ntrip on the subtrip is 
utilized in the area probability density function. 
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Level B, C and D Area Data Sets  


Level B area data set contains VTR trips from Level A grouped into cells stratified by 
permit, month, gear group, and species group.  Trips for which the species group is null are 
excluded.  


Level C area data set contains VTR trips from Level A grouped into cells stratified by 
ton class, quarter, port group, gear group, species group.  Trips for which species group is 
null are excluded as well as trips that fished in the Grand Banks statistical areas in (330, 340, and 
350).   


For Level D area data set contains VTR trips from Level A grouped into cells stratified 
by port group.  Trips fishing on the Grand Banks (area 330, 340, and 350) were excluded.   


The unique statistical areas fished by these trips are determined within each Level and 
cell, and their associated probability and cumulative probability are calculated. These data sets 
contains the following variables for each cell: (a) probability; (b) cumulative probability; (c) 
number of trips (ntrips) in the cell; (d) given an area, the number of trips in the cell; (e) count of 
the number of trips or subtrips which formed this cell; (f) area: an unique statistical area within 
the cell; and (g) a counter of dealer matches within the cell.   


This information can later be used to calculate multinomial probability to capture the 
uncertainty associated with statistical area landings at Levels B, C, and D. 


Level B, C and D Effort Data Sets 
For Level B effort data, the VTR trips in Level A are grouped into cells stratified by 


permit, month, gear group, species group, and area.  Trips for which species group is null are 
excluded as well as trips for which days fished or days absent or null.   


For Level C effort data, the VTR trips are grouped into cells stratified by ton class, 
quarter, port group, gear group, species group, and area. Trips for which species group is 
null are excluded as well as trips that fished in the Grand Banks statistical areas in (330, 340, and 
350) and trips with no effort.   


For Level D Effort data set, the VTR trips from Level A are grouped into cells stratified 
by port group and area.  Trips fishing on the Grand Banks (statistical areas 330, 340, and 350) 
were excluded as well as trips with no effort.  


 


MATCHING: Creation of Header records and Species detailed records 
The Dealer data comprise (1) ‘header’ records that contain trip landings, trip value and 


effort for each trip/subtrip, and (2) detailed species records that contain species, market category 
(grade), weight and value for each species-market category and trip/subtrip.   


Header Records 
When a Dealer trip matches a VTR trip that has subtrips (Level A only), multiple headers 


will be created.  The match will return the number of headers records equivalent to the number of 
subtrips.  The additional header records will have the same Dealer trip identifier, and the subtrips 
will be sequential; this information will come directly from the VTR trip.  The landings and 
value for the trip are partitioned among the additional headers based on species area proportions 
observed in the VTR data if available or based on the effort (ntrip). 


If a Dealer trip has multiple transactions and the Dealer trip matches a VTR (split or non-
split), then effort (ntrips, days fished, and days absent) must be partitioned evenly among the 
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subtrips.  In all other circumstances, ntrip is used as the basis to partition effort from the VTR.  
For non-split trips, landings and value will remain the same; for split trips, the landings and value 
will be partitioned among the subtrips based on ntrip.  Details on the additional headers created 
and how effort (ntrips, df and da) is partitioned among the subtrips are given in Appendix Tables 
1 and 2 for single and multi-transaction trips, respectively. 


Species Detailed Records  
For non-split trips, statistical area will be transferred onto each Dealer species records for 


a given matched trip.  For split trips, Dealer species-market category landings and value will be 
distributed to the subtrips based on a species-specific area proportion10 derived from the VTR, if 
species information is available; otherwise, effort11 (ntrips) from the VTR trip is used to partition 
landings and value when species information is not present.  


Combined Dealer Data Sets 
The non-mandatory data and allocated data are combined into one data set. An audit is 


run of the entire data set using a modified version of a master audit. 
Due to poor VTR logbook instructions, gear size and gear quantity for some fixed gear 


(lobster pots and crab pots) must be nulled out when Alevel = ‘A’ and source = ‘07’.  Also, gear 
size and gear quantity are set to null when negear in (200, 210, 300) and Alevel = ‘A’ and source 
= ‘07'.  


Master Oracle tables CFDETSyyyyAA and CFDETTyyyyAA are created for use 
(Appendix Figure 1).  Biological samples stored in CFLENyyyy and CFAGEyyyy were updated 
with the allocated area assigned to the trips from which the sample was taken.  If a biological 
sample was taken from a split-trip, the sample was assigned area = ‘000’.  This prevents the 
misuse of these samples for multi-stock species while allowing their use for single stock species.  
  


COMPARISON OF ALLOCATION INPUT DATA SETS 
The allocation assumes the VTR data are a representative subset of the mandatory 


reporting Dealer data.  The VTR and Dealer data are compared to identify any potential bias in 
the VTR data which may exist due to reporting compliance.  The comparisons were performed at 
the same level of resolution at which the allocation would be conducted, i.e., month, quarter, port 
group, gear group, ton class, and species group.  Annual comparisons were qualitatively 
evaluated based upon the percent distribution of trips in the VTR and Dealer sets by the 
stratification variables: month, quarter, state, port group, ton class, gear group, and species 
group.  An illustrative example using data from 2000 was selected to display the percent 
distributions for each stratification variable (Figures 4a–4e).  To summarize the percent 
distributions for all years, and categories within each stratification variable, the differences 
between Dealer percentage and VTR percentage were calculated and plotted (Figures 4a–4e). 


                                                 
10 It is assumed that the VTR species pounds are reported by subtrip accurately. Using proportions guards against 
some of the reporting difficulties encountered.  
11 This assumes that the probability of catching this species is based on the amount of time the vessel fished in an 
area (and not based on other species catch amounts).  It assumes that some of the catch may be mis-assigned to an 
area, however this is less ‘evil’ than picking a single area and wrongly assigning the species catch to one incorrect 
area. 
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The differences in percentages between the Dealer and VTR for month, ton class, and 
port group generally ranged between +/- 5% for most years except 2004.  For gear groups and 
species group, the percentage differences generally range between +/- 10% except in 2004–2006.  
Further examination into the large percentage differences between VTR and DEALER data for 
the scallop dredge gear group revealed that Dealers are reporting scallop landings from negear 
381 (‘dredge, other’), while fishermen are reporting using negear 132 (‘sea scallop dredge’).  In 
general, there is close agreement between the overall percent distributions of the VTR and 
Dealer data, indicating that the VTR input data general reflects the Dealer data.  


Summary of the number of VTR trips and trips with subtrips are given in Table 1.  As 
shown in Palmer and Wigley (2007), some VTR multiple-subtrip trips underreport the number of 
statistical area fished, resulting in fewer split trips than expected.  However, as Palmer and 
Wigley (2007) show, this does not have serious implications for the overall use of the allocation 
procedure.  
 


ALLOCATED DATA  


Matching Results 
 Summary statistics of the number of metric tons landed in the Dealer data, the proportion 
of landings that entered the allocation and the proportion of landings that matched at each 
allocation level for area and effort are given in Table 2 for 1994–2007.  In the allocation, there is 
a very small amount (< 1 mt) of increased landings that result from the rounding of species 
pounds in trips that have subtrips.  The proportion of Dealer landings entering the allocation 
ranges between 19% and 39%.  Between 51% and 74% of the landings that enter the allocation 
to find area fished match at Level A.  The percent of total landings subject to the random 
component of the allocation ranged between 7% and 14%. 
 Annual species landings and percent landings, by non-allocated and allocation level for 
area fished, are given in Tables 3 and 4 and Figure 5.  The species summarized here are the 8 
species with multi-stock components as well as all species combined.  Except for 1994, generally 
more than 90% of each of the 8 species landings entered the allocation for all but 2 multi-stock 
species (Table 4).  Since first quarter of 1994 did not enter the allocation, it is expected to have a 
lower percentage of total landings entering the allocation.  Over all years, both red hake and 
silver hake have a higher percent on non-allocated (State) landings than the other multi-stock 
species. 
 In 2004, Dealer Electronic Reporting (DER) was implemented.  As with many new data 
collection systems, including self-reporting data collections, there may be start-up issues that 
must be resolved through outreach and education of the data collection participants.  The 
increased percentage of species landings not entering the allocation in 2004-2006 is attributed to 
the start-up of this new data collection system.  By 2007, the percentage of species landings 
entering the allocation returned to values observed prior to 2004 (Table 4).  
 As mentioned above, not all trips enter the allocation due to non-unique permit numbers, 
unknown gear type, etc.  Thus there still remain a small percentage of landings where statistical 
area remains unknown.   Generally, the percentage of landings with unknown area is relatively 
small (less than 3%) across multi-stock species (Figure 6). However, at the beginning of DER, 
during 2004-2006, there is an increase in landings with unknown statistical area.  As mentioned 
above, this is attributed to the start-up of DER and the percentage diminishes in 2007 for six of 







 
the eight species (Figure 6).  Red hake and silver hake continue to have trips associated with 
under tonnage class vessels without unique permits and/or state landings.  A standardized 
species-basis procedure for assigning stock area to landings without statistical area has been 
developed by Palmer (2008). 


Biological Samples 
 Biological samples (lengths and age structures) taken for species landed by trips that 
entered the allocation will acquire the allocated trip area.  For samples taken from split trips, the 
area is assigned ‘000’.  If a trip did not enter the allocation, the original area, if present, remained 
on the sample.   
 There are some samples for which statistical areas changed.  There are various reasons 
for the changes, including the sample not having an area and acquired an area via the allocation, 
or the statistical area changing due to internal consistencies checks performed on the VTR after 
the VTR was used to assign statistical area to the sample (this represents about 2% of the 
samples with areas that changed); the allocated Dealer trip matched at Level B, C, or D and an 
estimated area was obtained for the sample.  
 A summary comparison of the original area and the allocated area for the samples 
collected during 1994–2003 is given in Tables 5 and 6 for lengths and ages, respectively.  
Comparison of original area and allocated area for individual species and stocks are given in 
Wigley et al. (2007). 
 
Evaluation of Random Component (1,000 realizations) 


To evaluate the random component of the allocation, the 1994 Dealer data was run 
through the allocation procedure 1,000 times, each time using a different seed to generate a 
series of random numbers that were assigned to each Dealer trip.  The 1994 Dealer data were 
selected because it was expected to have the largest proportion (49% of allocated data) of Dealer 
landings that matched at Levels B, C, and D where area was assigned on a probabilistic basis. 


There are 8 species in the Northeast with multiple stock components: cod, haddock, 
yellowtail flounder, winter flounder, windowpane, monkfish, red hake, and silver hake (Table 7; 
Figure 1).  Stock area landings were summed for each species and stock from each of the 1,000 
runs.  A frequency distribution and the 80% confidence interval were calculated (Figure 7).  The 
range of stock landings by species varied; haddock had the smallest range (5 mt) of stock 
landings while silver hake had the largest range (325 mt).  The percent spread, calculated as the 
range / mean, varied between 1.2% (GB COD) and 32.1% (SNE YT).   For most species, the 
1994 point estimate from the base run was within the 80% confidence interval of the 1,000 
realizations, with the exception of silver hake.  For both windowpane flounder and winter 
flounder, the 1994 point estimate was at the boundary of the confidence interval.  For most 
species, the random component did not contribute to wide spread in stock landings, indicating 
that the random component is not a large source of stock landings variability. 


Multinomial Probability  
The probability, prob, associated with each allocated trip that matched at ALevel = B, C, 


D has been stored in the Oracle table CFDETSyyyyAA .  This probability can be used to 
approximate the uncertainty associated with the random component of the allocation.  The 
variance and coefficient of variance of a multinomial distribution (Equations 1 and 2) can be 
used to approximate the uncertainty if we assume the coefficient of variance of landings to be 
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equivalent to the coefficient of variance of the trip associated with the landings (Equation 3).  
Recall that the allocation is a trip-based algorithm and all landings associated with a trip are 
assigned a single area at Level B, C, or D. 


The variance (V) and coefficient of variance (CV) of an allocated trip (and associated 
landings) at Alevel = B, C, or D, using the multinomial distribution, are given below: 
 


(1)  )1(*)( pppqTV −==  
(2) pqTCV =)(  
(3)  )()( TCVLCV ≅
(4)  2)*)(()( LTCVLV =


 
where  p is the probability (prob) of the trip (stored in the Oracle table CFDETSyyyyAA), 
  T is a given allocated trip at Alevel = B, C or D 


L are the landings associated with an allocated trip at Alevel = B, C or D. 
 


This approximation method was found to produce confidence intervals similar to those 
from the 1,000 realizations for 1994.  Legault et al. (2008) applied this multinomial approach to 
3 yellowtail flounder stocks and 2 haddock stocks for 1995–2006, and confirmed that the 
landings associated with the random component of the allocation do not contribute a significant 
source of uncertainty to the stock assessments, even for small stock components (Legault et al. 
2008).  The use of the multinomial approach will allow analysts to compute confidence intervals 
about stock landings for all allocated data sets to assess the impact of the random component of 
the allocation. 


 


CONCLUSIONS/DISCUSSION 
 


• There is a high percent of landings that match at the vessel level (Levels A and B) to 
obtain area fished, and a small percentage of landings where area fished is estimated from 
fleet patterns.  This is an improvement over the pre-1994 landings data, where 
approximately less than 10% of the trips were interviewed by port agents. 


• There are trade-offs between using a trip-based allocation procedure and other methods; 
however, the need to link biological samples to individual trips to obtain area for the 
sample was a necessary element. 


• An evaluation of the random component of the allocation indicated that the random 
component did not contribute to a wide spread in stock landings, indicating that the 
random component is not a large source of stock landings variability. 


• The allocation is predicated upon using clean VTR data.  To the extent possible, VTR 
data was audited for use in the allocation.  Continued efforts to expand the routine 
auditing of VTR as soon as logbooks are submit are encouraged to improve data quality 
and accuracy.  


• In the future, the allocation can be expanded to include vessels that make multiple trips 
per day, as well as incorporating the unique trip identifier established in 2004 to link the 
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Dealer and VTR databases.  It is premature to use this identifier until further data quality 
and accuracy procedures are established.  


• Due to implementation of Dealer Electronic Reporting in May 2004, further evaluation of 
2004 to 2007 allocated data may be needed.  


• Examination of effort (number of trips, days fished, day absents) in the 1994 allocated 
data compared favorably with 1993; however, examination of effort over the entire 
allocated time series is needed. 


• It is anticipated that work will continue to fine-tune the allocation algorithm to support 
current and future data needs.  Additionally, the development of routines to periodically 
update the allocated tables will be needed as Dealer and VTR databases are revised.  
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Table 1.   Summary of the number of VTR subtrips used in the allocation, by year and subtrip, for 1994–2007.  
 


VTR Subtrips 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
1 51,488 88,198 91,297 88,525 90,502 84,488 86,747 89,617 84,190 79,193 81,226 86,639 86,478 81573
2 626 1,040 1,064 790 789 723 1,019 1,373 1,553 1,445 1,601 1,870 1,721 1698
3 70 68 103 88 81 93 120 107 92 136 127 159 154 175
4 15 10 7 14 19 15 16 16 16 17 22 11 19 24
5 3 1 2 5 1 5 4 3 5 1 3 1
6 1 1 1 1 1 1
7


Total trips 52,203 89,318 92,473 89,423 91,392 85,319 87,908 91,117 85,854 80,796 82,978 88,679 88,375 83,472
Trips with subtrips 715 1,120 1,176 898 890 831 1,161 1,500 1,664 1,603 1,752 2,040 1,897 1,899


1.4% 1.3% 1.3% 1.0% 1.0% 1.0% 1.3% 1.6% 1.9% 2.0% 2.1% 2.3% 2.1% 2.3%
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Table 2.  Summary statistics of allocation procedure for commercial landings data (Dealer data) by year for 1994–2007. 
 


1994 1995 1996


Dealer Data mt % mt


% 
allocated 


mt mt % mt


% 
allocated 


mt mt % mt


% 
allocated 


mt
before Allocation 654527.7 757964.9 726312.1
after Allocation 654527.8 757965.3 726312.5
Difference 0.1 0.4 0.4


Non-Allocated data 532571.5 81.4% 572974.6 75.6% 521473.5 71.8%
Allocated data 121956.3 18.6% 184990.7 24.4% 204839.0 28.2%


AREA match
Level A 62236.2 9.5% 51.0% 106473.0 14.0% 57.6% 136592.4 18.8% 66.7%
Level B 18724.1 2.9% 15.4% 39078.9 5.2% 21.1% 36777.9 5.1% 18.0%
Level C 30501.5 4.7% 25.0% 31730.3 4.2% 17.2% 25731.8 3.5% 12.6%
Level D 10494.5 1.6% 8.6% 7708.5 1.0% 4.2% 5736.9 0.8% 2.8%
Allocated data 121956.3 18.6% 100.0% 184990.7 24.4% 100.0% 204839.0 28.2% 100.0%


subject to random 
component 9.1% 49.0% 10.4% 42.4% 9.4% 33.3%


EFFORT match
Level A 56430.3 46.3% 91930.4 49.7% 120880.2 59.0%
Level B 18558.4 15.2% 35391.5 19.1% 34354.4 16.8%
Level C 16153.2 13.2% 21887.3 11.8% 19491.3 9.5%
Level D 20682.6 17.0% 28721.8 15.5% 25429.4 12.4%
Level X 10131.8 8.3% 7059.7 3.8% 4683.7 2.3%
Allocated data 121956.3 100.0% 184990.7 100.0% 204839.0 100.0%
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Table 2 continued. 
 


1997 1998 1999


Dealer Data mt % mt


% 
allocated 


mt mt % mt
% allocated 


mt mt % mt
% allocated 


mt
before Allocation 709673.1 696894.9 615488.3
after Allocation 709673.4 696895.2 615488.6
Difference 0.3 0.285 0.218


Non-Allocated data 509288.4 71.8% 471243.6 67.6% 447878.6 72.8%
Allocated data 200385.0 28.2% 225651.5 32.4% 167609.9 27.2%


AREA match
Level A 129144.1 18.2% 64.4% 139152.0 20.0% 61.7% 112428.6 18.3% 67.1%
Level B 42440.9 6.0% 21.2% 47216.8 6.8% 20.9% 33883.2 5.5% 20.2%
Level C 24131.1 3.4% 12.0% 29541.6 4.2% 13.1% 16834.0 2.7% 10.0%
Level D 4668.9 0.7% 2.3% 9741.2 1.4% 4.3% 4464.1 0.7% 2.7%
Allocated data 200385.0 28.2% 100.0% 225651.5 32.4% 100.0% 167609.9 27.2% 100.0%


subject to random 
component 10.0% 35.6% 12.4% 38.3% 9.0% 32.9%
EFFORT match
Level A 112856.2 56.3% 122574.9 54.3% 98711.9 58.9%
Level B 40169.2 20.0% 46795.9 20.7% 33034.8 19.7%
Level C 13345.5 6.7% 15030.5 6.7% 11006.8 6.6%
Level D 27615.0 13.8% 35774.2 15.9% 21830.8 13.0%
Level X 6399.1 3.2% 5475.9 2.4% 3025.6 1.8%
Allocated data 200385.0 100.0% 225651.5 100.0% 167609.9 100.0%  
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Table 2 continued. 
 


2000 2001 2002


Dealer Data mt % mt


% 
allocated 


mt mt % mt


% 
allocated 


mt mt % mt
% allocated 


mt
before Allocation 601354.2 672812.0 596941.3
after Allocation 601354.6 672812.7 596942.1
Difference 0.418 0.714 0.815


Non-Allocated data 440934.6 73.3% 509009.7 75.7% 445862.6 74.7%
Allocated data 160420.0 26.7% 163803.0 24.3% 151079.5 25.3%


AREA match
Level A 109866.3 18.3% 68.5% 118937.6 17.7% 72.6% 106470.2 17.8% 70.5%
Level B 30432.7 5.1% 19.0% 30194.0 4.5% 18.4% 29765.9 5.0% 19.7%
Level C 14421.1 2.4% 9.0% 13223.9 2.0% 8.1% 12701.1 2.1% 8.4%
Level D 5699.9 0.9% 3.6% 1447.5 0.2% 0.9% 2142.3 0.4% 1.4%
Allocated data 160420.0 26.7% 100.0% 163803.0 100.0% 151079.5 25.3% 100.0%


subject to random 
component 8.4% 31.5% 6.7% 27.4% 7.5% 29.5%
EFFORT match
Level A 105015.7 65.5% 117555.3 71.8% 104882.1 69.4%
Level B 32140.8 20.0% 30707.0 18.7% 29810.8 19.7%
Level C 8099.2 5.0% 6077.0 3.7% 6529.5 4.3%
Level D 14375.3 9.0% 9072.8 5.5% 8141.7 5.4%
Level X 789.0 0.5% 390.8 0.2% 1715.5 1.1%
Allocated data 160420.0 100.0% 163803.0 100.0% 151079.5 100.0%  
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Table 2 continued. 
 


2003 2004 2005


Dealer Data mt % mt


% 
allocated 


mt mt % mt


% 
allocated 


mt mt % mt
% allocated 


mt
before Allocation 622149.9 670742.3 632588.5
after Allocation 622150.8 670743.3 632588.9
Difference 0.925 1.019 0.364


Non-Allocated data 448153.6 72.0% 439912.9 65.6% 435962.9 68.9%
Allocated data 173997.2 28.0% 230830.4 34.4% 196626.0 31.1%


AREA match
Level A 108891.5 17.5% 62.6% 143357.4 21.4% 62.1% 126396.8 20.0% 64.3%
Level B 33895.1 5.4% 19.5% 30339.1 4.5% 13.1% 24421.5 3.9% 12.4%
Level C 20018.3 3.2% 11.5% 23089.1 3.4% 10.0% 15226.7 2.4% 7.7%
Level D 11192.3 1.8% 6.4% 34044.6 5.1% 14.7% 30581.1 4.8% 15.6%
Allocated data 173997.2 28.0% 100.0% 230830.4 34.4% 100.0% 196626.0 31.1% 100.0%


subject to random 
component 10.5% 37.4% 13.0% 37.9% 11.1% 35.7%
EFFORT match
Level A 107433.1 61.7% 140896.1 61.0% 118817.6 60.4%
Level B 34017.5 19.6% 30888.1 13.4% 23402.2 11.9%
Level C 6331.1 3.6% 5861.2 2.5% 5022.2 2.6%
Level D 23666.7 13.6% 51318.9 22.2% 47346.6 24.1%
Level X 2548.7 1.5% 1866.1 0.8% 2037.4 1.0%
Allocated data 173997.2 100.0% 230830.4 100.0% 196626.0 100.0%  
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Table 2 continued. 
 


2006 2007


Dealer Data mt % mt
% allocated 


mt mt % mt


% 
allocated 


mt
before Allocation 588743.5 510046.9
after Allocation 588743.9 510047.2
Difference 0.347 0.345


Non-Allocated data 360439.7 61.2% 322530.4 63.2%
Allocated data 228304.2 38.8% 187516.8 36.8%


AREA match
Level A 148160.2 25.2% 64.9% 138635.8 27.2% 73.9%
Level B 28795.0 4.9% 12.6% 30834.2 6.0% 16.4%
Level C 21103.8 3.6% 9.2% 9027.6 1.8% 4.8%
Level D 30245.2 5.1% 13.2% 9019.2 1.8% 4.8%
Allocated data 228304.2 38.8% 100.0% 187516.8 36.8% 100.0%


subject to random 
component 13.6% 35.1% 9.6% 26.1%
EFFORT match
Level A 142299.4 62.3% 133203.1 71.0%
Level B 26009.3 11.4% 29592.4 15.8%
Level C 4588.5 2.0% 6169.2 3.3%
Level D 49558.1 21.7% 15230.6 8.1%
Level X 5848.9 2.6% 3321.5 1.8%
Allocated data 228304.2 100.0% 187516.8 100.0%
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Table 3.  Summary of landings (landed, mt) for selected species and all species (area fished), for 1994–2007. 
 
Monkfish 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
Allocated Level A 3088.1 6523.1 6560.6 6723.3 6799.1 7802.8 7837.3 8624.4 8912.4 9228.7 6959.3 6947.3 5639.2 4633.6
Allocated Level B 1238.2 2485.5 2214.8 2010.7 1704.0 2606.1 2183.1 1981.9 2127.9 2468.3 1672.8 1281.5 1303.6 1095.9
Allocated Level C 1306.1 1683.5 1253.3 1387.8 1426.6 1402.6 1363.3 1246.1 1215.7 1025.3 556.8 522.4 417.3 346.8
Allocated Level D 390.9 495.8 600.6 334.7 249.7 128.6 76.4 73.3 91.2 112.3 174.1 242.2 190.0 97.1
Non-allocated 3716.5 904.3 945.0 1309.8 1206.2 816.8 757.8 638.7 582.9 792.7 1076.2 967.2 623.8 280.7
Total 9739.8 12092.2 11574.2 11766.3 11385.5 12757.0 12217.9 12564.5 12930.1 13627.4 10439.2 9960.6 8173.9 6454.0


Cod
Allocated Level A 4896.6 7937.5 8676.4 7916.7 6827.4 6152.3 6915.1 9608.0 7920.5 6553.1 4162.7 3735.6 3496.4 5044.2
Allocated Level B 1692.6 2268.3 2223.0 1920.5 1567.6 1386.6 1775.6 2168.2 1976.2 1478.9 908.0 701.9 719.1 914.3
Allocated Level C 1429.2 1060.2 963.4 936.0 814.2 531.1 763.9 737.0 862.3 739.1 470.7 175.0 257.1 311.3
Allocated Level D 52.9 14.9 13.6 35.2 64.4 44.3 27.6 32.5 23.8 14.4 121.4 155.2 89.7 145.1
Non-allocated 6955.2 200.9 154.4 129.7 124.2 77.0 141.3 269.4 342.3 317.3 536.9 608.4 329.4 150.6
Total 15026.5 11481.8 12030.8 10938.0 9397.8 8191.2 9623.5 12815.1 11125.2 9102.9 6199.7 5376.2 4891.7 6565.6


Winter flounder
Allocated Level A 1608.8 2558.1 3087.4 3353.6 3241.9 3068.0 4029.6 4764.3 3720.3 4164.3 3157.1 2357.3 1848.4 1824.5
Allocated Level B 632.5 915.7 1002.6 1195.8 1008.6 1046.7 1195.9 1456.2 1473.2 1031.6 1088.0 622.5 466.1 504.7
Allocated Level C 408.0 303.1 417.3 496.2 589.5 313.1 340.8 383.3 432.2 472.2 255.4 168.7 152.7 173.8
Allocated Level D 12.1 4.9 10.2 6.9 3.9 3.0 17.8 34.7 12.8 17.0 213.3 128.4 86.8 67.4
Non-allocated 941.6 247.4 242.6 290.9 245.1 206.3 258.4 291.9 239.0 206.9 205.6 390.0 192.2 86.8
Total 3603.0 4029.3 4760.1 5343.4 5089.0 4637.1 5842.6 6930.4 5877.5 5891.9 4919.5 3666.9 2746.2 2657.3


Yellowtail flounder
Allocated Level A 1544.5 1272.4 1572.2 1919.8 2366.0 3052.6 4495.8 4814.6 3202.5 3612.1 4226.9 2441.2 1163.2 1190.2
Allocated Level B 571.5 478.5 565.9 622.7 871.3 1001.9 1970.9 1799.8 1491.6 1494.6 2254.9 960.6 416.4 365.9
Allocated Level C 350.6 140.3 183.4 236.1 283.8 303.5 339.3 456.8 397.6 415.2 351.1 173.1 128.4 115.4
Allocated Level D 11.5 1.5 4.4 6.9 3.8 3.8 9.7 5.2 2.2 2.9 185.8 89.8 47.4 44.3
Non-allocated 618.7 35.3 70.7 86.0 94.8 66.2 118.7 212.9 231.3 40.8 220.7 453.0 183.6 37.2
Total 3096.8 1927.9 2396.6 2871.5 3619.6 4428.0 6934.3 7289.3 5325.2 5565.6 7239.3 4117.7 1939.1 1753.0


Windowpane
Allocated Level A 221.4 431.4 666.7 366.7 396.3 118.1 189.2 127.1 65.4 40.7 52.5 56.4 66.0 127.0
Allocated Level B 108.9 247.4 212.8 92.2 78.1 35.2 52.2 36.1 20.5 15.5 22.4 13.6 19.6 52.5
Allocated Level C 38.2 95.2 73.3 54.0 39.4 7.1 13.7 5.9 3.9 3.5 4.5 3.2 4.3 7.9
Allocated Level D 0.5 0.2 0.4 0.3 0.3 0.8 1.4 0.4 0.1 0.5 0.7 1.1 2.3 2.3
Non-allocated 155.9 13.2 10.9 19.0 5.7 5.0 15.7 7.7 7.6 3.5 7.1 14.1 10.6 10.5
Total 524.9 787.4 964.0 532.2 519.7 166.2 272.2 177.2 97.5 63.8 87.1 88.5 102.9 200.2  
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Table 3 continued. 
 
Haddock 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
Allocated Level A 121.4 249.6 359.3 936.5 1777.6 2035.6 2480.6 3775.3 4577.3 4299.2 5193.4 4702.2 2111.9 2525.1
Allocated Level B 39.8 68.1 93.9 272.2 485.6 587.5 835.0 1119.7 1621.0 1185.5 1417.8 1003.9 459.1 501.1
Allocated Level C 27.1 38.4 46.0 107.7 209.5 112.2 186.7 168.0 362.3 433.0 519.0 251.8 140.2 94.8
Allocated Level D 0.1 1.1 1.6 1.3 3.1 0.9 0.6 0.7 1.2 6.5 66.6 153.2 50.2 53.1
Non-allocated 99.9 2.2 2.9 1.4 13.3 21.2 7.6 47.5 54.2 28.2 138.9 543.6 107.9 11.4
Total 288.3 359.3 503.7 1319.2 2489.0 2757.3 3510.6 5111.1 6616.0 5952.4 7335.6 6654.8 2869.2 3185.4


Red Hake
Allocated Level A 742.5 714.2 650.2 766.9 836.3 993.4 1021.5 1055.0 511.8 387.7 311.5 159.2 249.6 311.2
Allocated Level B 144.4 221.3 235.0 246.2 281.3 317.1 330.6 354.9 178.3 164.3 108.5 57.1 57.9 84.1
Allocated Level C 262.8 126.2 33.0 71.5 80.0 71.2 53.1 61.3 38.5 60.7 27.4 14.4 12.2 12.0
Allocated Level D 9.7 2.1 3.0 4.5 2.4 2.5 7.7 7.6 0.8 4.3 8.2 5.4 3.8 5.0
Non-allocated 541.7 535.8 172.9 231.8 127.1 173.0 176.3 193.3 178.1 191.3 214.9 193.5 129.0 36.0
Total 1701.2 1599.5 1094.1 1321.0 1327.0 1557.2 1589.2 1672.1 907.6 808.3 670.4 429.6 452.5 448.2


Silver Hake
Allocated Level A 5670.8 7105.7 8217.8 7534.5 7561.0 7187.9 6274.6 6756.5 4471.9 4806.3 4120.9 3284.8 2696.7 4003.0
Allocated Level B 1475.2 3069.9 3861.2 4352.1 3827.1 3012.8 2630.0 3293.3 1869.3 2142.6 1687.0 852.0 649.1 1026.6
Allocated Level C 1442.4 1082.7 458.2 1044.3 1488.4 821.5 604.2 395.0 293.1 543.4 234.5 353.6 142.5 208.1
Allocated Level D 26.6 33.9 15.0 20.1 14.5 24.0 25.6 21.4 7.3 26.4 121.3 355.4 180.0 75.7
Non-allocated 7442.2 3403.1 3627.6 2613.7 1976.0 2974.8 2827.0 2442.1 1295.7 1123.9 1845.2 2014.3 1451.4 552.5
Total 16057.2 14695.3 16179.8 15564.7 14866.9 14021.0 12361.5 12908.2 7937.3 8642.6 8008.9 6860.2 5119.7 5865.9


All Species
Allocated Level A 62236.2 106473.0 136592.4 129144.1 139152.0 112428.6 109866.3 118937.6 106470.2 108891.5 143357.4 126396.8 148160.2 138635.8
Allocated Level B 18724.1 39078.9 36777.9 42440.9 47216.8 33883.2 30432.7 30194.0 29765.9 33895.1 30339.1 24421.5 28795.0 30834.2
Allocated Level C 30501.5 31730.3 25731.8 24131.1 29541.6 16834.0 14421.1 13223.9 12701.1 20018.3 23089.1 15226.7 21103.8 9027.6
Allocated Level D 10494.5 7708.5 5736.9 4668.9 9741.2 4464.1 5699.9 1447.5 2142.3 11192.3 34044.6 30581.1 30245.2 9019.2
Non-allocated 532571.5 572974.6 521473.5 509288.4 471243.6 447878.6 440934.6 509009.7 445862.6 448153.6 439912.9 435962.9 360439.7 322530.4
Total 654527.8 757965.3 726312.5 709673.4 696895.2 615488.6 601354.6 672812.7 596942.1 622150.8 670743.3 632588.9 588743.9 510047.2  
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Table 4.  Summary of percent landings for selected species and all species (area fished), for 1994–2007. 
 
Monkfish 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
Level A 31.7% 53.9% 56.7% 57.1% 59.7% 61.2% 64.1% 68.6% 68.9% 67.7% 66.7% 69.7% 69.0% 71.8%
Level B 12.7% 20.6% 19.1% 17.1% 15.0% 20.4% 17.9% 15.8% 16.5% 18.1% 16.0% 12.9% 15.9% 17.0%
Level C 13.4% 13.9% 10.8% 11.8% 12.5% 11.0% 11.2% 9.9% 9.4% 7.5% 5.3% 5.2% 5.1% 5.4%
Level D 4.0% 4.1% 5.2% 2.8% 2.2% 1.0% 0.6% 0.6% 0.7% 0.8% 1.7% 2.4% 2.3% 1.5%
Non-allocated 38.2% 7.5% 8.2% 11.1% 10.6% 6.4% 6.2% 5.1% 4.5% 5.8% 10.3% 9.7% 7.6% 4.3%
Total 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%


Cod
Level A 32.6% 69.1% 72.1% 72.4% 72.6% 75.1% 71.9% 75.0% 71.2% 72.0% 67.1% 69.5% 71.5% 76.8%
Level B 11.3% 19.8% 18.5% 17.6% 16.7% 16.9% 18.5% 16.9% 17.8% 16.2% 14.6% 13.1% 14.7% 13.9%
Level C 9.5% 9.2% 8.0% 8.6% 8.7% 6.5% 7.9% 5.8% 7.8% 8.1% 7.6% 3.3% 5.3% 4.7%
Level D 0.4% 0.1% 0.1% 0.3% 0.7% 0.5% 0.3% 0.3% 0.2% 0.2% 2.0% 2.9% 1.8% 2.2%
Non-allocated 46.3% 1.7% 1.3% 1.2% 1.3% 0.9% 1.5% 2.1% 3.1% 3.5% 8.7% 11.3% 6.7% 2.3%
Total 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%


Winter flounder
Level A 44.7% 63.5% 64.9% 62.8% 63.7% 66.2% 69.0% 68.7% 63.3% 70.7% 64.2% 64.3% 67.3% 68.7%
Level B 17.6% 22.7% 21.1% 22.4% 19.8% 22.6% 20.5% 21.0% 25.1% 17.5% 22.1% 17.0% 17.0% 19.0%
Level C 11.3% 7.5% 8.8% 9.3% 11.6% 6.8% 5.8% 5.5% 7.4% 8.0% 5.2% 4.6% 5.6% 6.5%
Level D 0.3% 0.1% 0.2% 0.1% 0.1% 0.1% 0.3% 0.5% 0.2% 0.3% 4.3% 3.5% 3.2% 2.5%
Non-allocated 26.1% 6.1% 5.1% 5.4% 4.8% 4.4% 4.4% 4.2% 4.1% 3.5% 4.2% 10.6% 7.0% 3.3%
Total 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%


Yellowtail Fld
Level A 49.9% 66.0% 65.6% 66.9% 65.4% 68.9% 64.8% 66.1% 60.1% 64.9% 58.4% 59.3% 60.0% 67.9%
Level B 18.5% 24.8% 23.6% 21.7% 24.1% 22.6% 28.4% 24.7% 28.0% 26.9% 31.1% 23.3% 21.5% 20.9%
Level C 11.3% 7.3% 7.7% 8.2% 7.8% 6.9% 4.9% 6.3% 7.5% 7.5% 4.8% 4.2% 6.6% 6.6%
Level D 0.4% 0.1% 0.2% 0.2% 0.1% 0.1% 0.1% 0.1% 0.0% 0.1% 2.6% 2.2% 2.4% 2.5%
Non-allocated 20.0% 1.8% 2.9% 3.0% 2.6% 1.5% 1.7% 2.9% 4.3% 0.7% 3.0% 11.0% 9.5% 2.1%
Total 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%


Windowpane
Level A 42.2% 54.8% 69.2% 68.9% 76.2% 71.1% 69.5% 71.7% 67.1% 63.8% 60.3% 63.7% 64.1% 63.5%
Level B 20.7% 31.4% 22.1% 17.3% 15.0% 21.2% 19.2% 20.4% 21.0% 24.4% 25.7% 15.4% 19.1% 26.2%
Level C 7.3% 12.1% 7.6% 10.1% 7.6% 4.3% 5.0% 3.3% 4.0% 5.5% 5.1% 3.6% 4.2% 3.9%
Level D 0.1% 0.0% 0.0% 0.1% 0.1% 0.5% 0.5% 0.2% 0.1% 0.8% 0.8% 1.3% 2.3% 1.1%
Non-allocated 29.7% 1.7% 1.1% 3.6% 1.1% 3.0% 5.8% 4.3% 7.8% 5.5% 8.1% 15.9% 10.3% 5.2%
Total 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%  


 31







 


 32


Table 4 continued. 
 
Haddock 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
Level A 42.1% 69.5% 71.3% 71.0% 71.4% 73.8% 70.7% 73.9% 69.2% 72.2% 70.8% 70.7% 73.6% 79.3%
Level B 13.8% 19.0% 18.6% 20.6% 19.5% 21.3% 23.8% 21.9% 24.5% 19.9% 19.3% 15.1% 16.0% 15.7%
Level C 9.4% 10.7% 9.1% 8.2% 8.4% 4.1% 5.3% 3.3% 5.5% 7.3% 7.1% 3.8% 4.9% 3.0%
Level D 0.0% 0.3% 0.3% 0.1% 0.1% 0.0% 0.0% 0.0% 0.0% 0.1% 0.9% 2.3% 1.8% 1.7%
Non-allocated 34.7% 0.6% 0.6% 0.1% 0.5% 0.8% 0.2% 0.9% 0.8% 0.5% 1.9% 8.2% 3.8% 0.4%
Total 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%


Red Hake
Level A 43.6% 44.6% 59.4% 58.1% 63.0% 63.8% 64.3% 63.1% 56.4% 48.0% 46.5% 37.0% 55.2% 69.4%
Level B 8.5% 13.8% 21.5% 18.6% 21.2% 20.4% 20.8% 21.2% 19.7% 20.3% 16.2% 13.3% 12.8% 18.8%
Level C 15.4% 7.9% 3.0% 5.4% 6.0% 4.6% 3.3% 3.7% 4.2% 7.5% 4.1% 3.4% 2.7% 2.7%
Level D 0.6% 0.1% 0.3% 0.3% 0.2% 0.2% 0.5% 0.5% 0.1% 0.5% 1.2% 1.3% 0.8% 1.1%
Non-allocated 31.8% 33.5% 15.8% 17.6% 9.6% 11.1% 11.1% 11.6% 19.6% 23.7% 32.1% 45.0% 28.5% 8.0%
Total 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%


Silver Hake
Level A 35.3% 48.4% 50.8% 48.4% 50.9% 51.3% 50.8% 52.3% 56.3% 55.6% 51.5% 47.9% 52.7% 68.2%
Level B 9.2% 20.9% 23.9% 28.0% 25.7% 21.5% 21.3% 25.5% 23.6% 24.8% 21.1% 12.4% 12.7% 17.5%
Level C 9.0% 7.4% 2.8% 6.7% 10.0% 5.9% 4.9% 3.1% 3.7% 6.3% 2.9% 5.2% 2.8% 3.5%
Level D 0.2% 0.2% 0.1% 0.1% 0.1% 0.2% 0.2% 0.2% 0.1% 0.3% 1.5% 5.2% 3.5% 1.3%
Non-allocated 46.3% 23.2% 22.4% 16.8% 13.3% 21.2% 22.9% 18.9% 16.3% 13.0% 23.0% 29.4% 28.3% 9.4%
Total 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%


All Species
Level A 9.5% 14.0% 18.8% 18.2% 20.0% 18.3% 18.3% 17.7% 17.8% 17.5% 21.4% 20.0% 25.2% 27.2%
Level B 2.9% 5.2% 5.1% 6.0% 6.8% 5.5% 5.1% 4.5% 5.0% 5.4% 4.5% 3.9% 4.9% 6.0%
Level C 4.7% 4.2% 3.5% 3.4% 4.2% 2.7% 2.4% 2.0% 2.1% 3.2% 3.4% 2.4% 3.6% 1.8%
Level D 1.6% 1.0% 0.8% 0.7% 1.4% 0.7% 0.9% 0.2% 0.4% 1.8% 5.1% 4.8% 5.1% 1.8%
Non-allocated 81.4% 75.6% 71.8% 71.8% 67.6% 72.8% 73.3% 75.7% 74.7% 72.0% 65.6% 68.9% 61.2% 63.2%
Total 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%  







 
Table 5.  Comparison of the number of length samples by original area and allocated area, allocation 
level and whether a change in statistical area occurred for split and non-split trips, for 1994–2003.  Yellow 
shade indicated the number of samples there will be assigned ‘000’ due to a split trip. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


All species
CFLENyyyyAA Allocated Area
Number of samples Total
YEAR Orig Area Split Trip Differs Same Differs Same Differs Same


1994 area no 3 4 3 1 159 170
yes 3 3


no-area no 313 201 38 552
yes 37 4 41


1994 Total 356 205 3 43 159 766
1995 area no 44 207 8 259


yes 10 10
no-area no 103 143 9 1 256


yes 18 2 20
1995 Total 175 207 151 11 1 545


1996 area no 99 292 88 76 9 564
yes 13 13


no-area no 316 142 3 461
yes 26 26


1996 Total 454 292 230 76 3 9 1064
1997 area no 241 747 180 158 1 13 1340


yes 51 51
no-area no 78 50 128


yes 7 16 23
1997 Total 377 747 230 158 17 13 1542


1998 area no 195 556 121 156 3 14 1045
yes 27 27


no-area no 35 33 2 70
yes 1 1 2


1998 Total 258 556 154 156 6 14 1144
1999 area no 239 569 186 162 2 51 1209


yes 20 20
no-area no 56 50 6 112


yes 1 1 2
1999 Total 316 569 236 162 9 51 1343


2000 area no 234 813 206 220 4 32 1509
yes 43 43


no-area no 82 41 6 129
yes 8 7 15


2000 Total 367 813 247 220 17 32 1696
2001 area no 282 829 236 212 4 39 1602


yes 111 111
no-area no 63 22 2 87


yes 5 1 6
2001 Total 461 829 258 212 7 39 1806


2002 area no 258 748 203 238 109 1556
yes 63 63


no-area no 21 24 45
yes 3 3


2002 Total 342 748 227 238 3 109 1667
2003 area no 373 1152 339 333 5 164 2366


yes 113 113
no-area no 12 45 6 63


yes 2 12 14
2003 Total 500 1152 384 333 23 164 2556


Level A Level B, C, D Non-allocated
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Table 6.   Comparison of the number of age samples, by original area and allocated area, allocation level 
and whether a change in statistical area occurred for split and non-split trips, for 1994–2003.  Yellow 
shade indicated the number of samples there will be assigned ‘000’ due to a split trip. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


All species
CFAGEyyyyAA Allocated Area
Number of samples Total
YEAR Orig Area Split Trip Differs Same Differs Same Differs Same


1994 area no 73 90 67 59 20 128 437
yes 30 30


1994 Total 103 90 67 59 20 128 467
1995 area no 96 139 63 34 1 19 352


yes 8 8
no-area no 4 4


1995 Total 104 139 67 34 1 19 364
1996 area no 114 335 97 85 37 668


yes 12 12
1996 Total 126 335 97 85 37 680


1997 area no 141 452 101 102 28 824
yes 23 23


no-area no 1 1
1997 Total 165 452 101 102 28 848


1998 area no 88 356 51 72 1 23 591
yes 11 11


1998 Total 99 356 51 72 1 23 602
1999 area no 127 319 74 66 29 615


yes 6 6
1999 Total 133 319 74 66 29 621


2000 area no 149 593 134 168 43 1087
yes 26 26


2000 Total 175 593 134 168 43 1113
2001 area no 134 461 120 108 2 25 850


yes 42 42
2001 Total 176 461 120 108 2 25 892


2002 area no 114 396 83 135 63 791
yes 17 17


2002 Total 131 396 83 135 63 808
2003 area no 186 564 150 176 1 50 1127


yes 36 1 37
2003 Total 222 564 150 176 1 51 1164


Level A Level B, C, D Non-allocated
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Table 7.   Statistical areas associated with the eight species and stocks examined.  
 


Species Stock Statistical Areas


Georges Bank
521, 522, 525, 526, 533, 534, 537 - 539, 541 - 
543, 551, 552, 561, 562, 611 - 616, 621 - 629, 
631 - 639


Gulf of Maine 464, 465, 511 - 515


Georges Bank
521, 522, 525, 526, 533, 534, 537 - 539, 541 - 
543, 551, 552, 561, 562, 611 - 616, 621 - 629, 
631 - 639


Gulf of Maine 464, 465, 511 - 515
Georges Bank 522, 525, 551, 552, 561, 562


Cape Cod/Gulf of Maine 464, 465, 511, 512, 513, 514, 515, 521


SNE/Mid-Atlantic 526, 533, 534, 537 - 539, 541 - 543, 611 - 616, 
621 - 629, 631 - 639


Georges Bank 522, 525, 551, 552, 561, 562
Gulf of Maine 464, 465, 511, 512, 513, 514, 515


SNE/Mid-Atlantic 521, 526, 533, 534, 537 - 539, 541 - 543, 611 - 
616, 621 - 629, 631 - 639


North 464, 465, 511 - 515, 521, 522, 525, 542, 543, 
551, 552, 561, 562


South 526, 533, 534, 537 - 539, 541, 611 - 616, 621 - 
629, 631 - 639


North 464, 465, 511 - 515, 521, 522, 551, 561


South 525, 526, 533, 534, 537 - 539, 541 - 543, 552, 
562, 611 - 616, 621 - 629, 631 - 639


North 464, 465, 511 - 515, 521, 522, 551, 561


South 525, 526, 533, 534, 537 - 539, 541 - 543, 552, 
562, 611 - 616, 621 - 629, 631 - 639


North 464, 465, 511 - 515, 521, 522, 551, 561


South 525, 526, 533, 534, 537 - 539, 541 - 543, 552, 
562, 611 - 616, 621 - 629, 631 - 639


Windowpane flounder


Silver hake


Red hake


Goosefish


Atlantic cod


Haddock


Yellowtail flounder


Winter flounder
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Table 8.   Summary statistics from the 1,000 realizations of 1994 Dealer data for the eight species with 
multiple stock components. 
 


1,000 Realizations
Species/Stock Min Mean Max Range %spread p10 p90 1994 1994 %tile pt/mean
MONKFISH-N 4242 4344 4485 243 5.6% 4304 4385 4352 60.9 1.002
MONKFISH-S 5066 5204 5305 239 4.6% 5163 5245 5196 41 0.998
MONKFISH-Oth 189 193 209 20


COD-GB 8057 8106 8156 99 1.2% 8085 8128 8099 35.1 0.999
COD-GM 6776 6825 6883 107 1.6% 6804 6846 6836 76.8 1.002
COD-Oth 87 95 110 23


WINTER FLD-GB 869 913 983 114 12.5% 897 929 929 90.3 1.017
WINTER FLD-GM 521 534 558 37 6.9% 527 541 528 16.2 0.990
WNITER FLD-SNE 2047 2124 2169 122 5.7% 2107 2140 2114 23.3 0.995
WINTER FLD - Oth 32 32 37 5


YELOWTAIL FLD-GB 1360 1437 1523 163 11.3% 1401 1473 1429 39.5 0.995
YELLOWTAIL FLD-GM 1066 1132 1214 148 13.1% 1098 1167 1139 61.8 1.006
YELLOWTAIL FLD-SNE 333 374 453 120 32.1% 348 403 367 41.5 0.980
YELOWTAIL FLD-Oth 145 154 168 23


WINDOWPANE-N 324 334 341 17 5.1% 330 337 338 96.8 1.013
WINDOWPANE-S 183 190 200 17 8.9% 186 194 186 10.5 0.977
WINDOWPANE - Oth 1 1 2 1


HADDOCK-GB 179 181 184 5 2.8% 180 182 180 16.5 0.995
HADDOCK-GM 103 106 108 5 4.7% 105 107 107 99.5 1.010
HADDOCK-Oth 1 1 2 1


RED HAKE-N 707 714 723 16 2.2% 712 717 714 54.9 1.000
RED HAKE-S 971 980 987 16 1.6% 977 982 980 64.1 1.000
RED HAKE -Oth 7 7 7 0


SILVER HAKE-N 3820 3999 4144 324 8.1% 3942 4059 3887 0.4 0.972
SILVER HAKE-S 11881 12027 12206 325 2.7% 11967 12084 12139 99.3 1.009
SILVER HAKE - Oth 32 32 32 0  
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Figure 1.  Statistical areas off the northeast coast of the United States.  
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Figure 2.  Diagram of the data flow through the four tiers of allocation.  Only mandatory Dealer data 
enters the allocation. Non-mandatory and mandatory data are later combined into one data set 
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Figure 3.  Diagram of the seven VTR data sets used in the allocation and the stratification variables used 
at each level. 


VESSEL TRIP REPORT  DATA
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Figure 4a.  Percent distribution of trips, by month, for Dealer and VTR in 2000 (top) and difference 
between the Dealer and VTR percentages for each month, 1994–2007 (bottom).  
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Figure 4b. Percent distribution of trips, by ton class, of Dealer and VTR in 2000 (top) and difference 
between the Dealer and VTR percentage, for ton class 2, 3 and 4, 1994–2007 (bottom). 
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Figure 4c. Percent distribution of trips, by gear group, of Dealer and VTR in 2000 (top) and difference 
between the Dealer and VTR percentage for each gear group, 1994–2007 (bottom). 
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Figure 4d. Percent distribution of trips, by species group, of Dealer and VTR in 2000 (top) and difference 
between the Dealer and VTR percentage for each species groups, 1994–2007 (bottom). 
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Figure 4e. Percent distribution of trips, by port group, for Dealer and VTR in 2000 (top) and difference 
between the Dealer and VTR percent for each port group, 1994–2007 (bottom). 
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Figure 5. Percent of landings, by allocation level, for 1994–2007. 
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Figure 5 continued. 
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Figure 5 continued. 
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Figure 5 continued. 
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Figure 5 continued. 
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Figure 6.  Percent of commercial landings by known and unknown (area = ‘000’) statistical area for the eight species with multiple stock components, 
1994–2007. 
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Figure 6 continued. 
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Figure 6 continued. 
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Figure 6 continued. 
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Figure 7.  Frequency distribution of stock landings (mt,land wt) from1,000 realizations of 1994 Dealer 
data, by species; vertical red lines indicate 80% confidence interval, circle represents 1994 base run. 
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Figure 7 continued. 
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Figure 7 continued. 
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Figure 7 continued. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


RED HAKE
North South


Metric tons


700 710 720 730 970 980 990


Fr
eq


ue
nc


y


0


50


100


150


200


Metric tons


3800 3900 4000 4100 4200 11900 12000 12100 12200


Fr
eq


ue
nc


y


0


5


10


15


20
SILVER HAKE GBGOM


 57







 


Appendix Table 1.  Summary of header record scenarios in the allocation when the Dealer trip has a 
SINGLE transaction. 


VTR 


Level A Level B, C, D  


 


 


Dealer Header Record Split trip non-split trip non-split trip 


 


 


Newly created Dealer Header Record 


one trip with  
one transaction 
 
p-m-d-did1-docn1 
 
See Example 1 below 


sub1  
ntrip = 0.9 
 
sub2 
ntrip = 0.1 
 
 


  p-m-d-did1-docn1-sub1   ntrip = 0.9  
 
p-m-d-did1-docn1-sub2   ntrip = 0.1 
 
 
nsubtrips = 2 
sum of ntrips = 1 (based on effort) 
 
ntrip partition based on VTR effort 


  sub1 
ntrip = 1 


 p-m-d-did1-docn1-sub1   ntrip = 1 
 
nsubtrip = 1 


   sub1 
ntrip = 1 


p-m-d-did1-docn1-sub1   ntrip =1 
 
nsubtrip = 1 


 --- --- ---- NO MATCH (for effort ELevel = X) 
p-m-d-did1-docn1-sub1   ntrip = null 
nsubtrip = null 


consolidated trip 
d = ‘00' 


--- --- sub1 p-m-d-did1-docn1-sub1 ntrips = 
number of docns, nsubtrip = null, 
subtrip = null 


 
p = permit; m=month; d= day; did= dealer tripid; doc= docn; sub= subtrip. 
Note: must use drltrpid||docn||subtrip to uniquely define records 
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Appendix Table 2.  Summary of header record (wort=1) scenarios in the allocation when the Dealer trip 
has MULTIPLE transactions. 
 


VTR 


Level A Level B, C, D 


 


 


Dealer Header Record Split trip non-split trip non-split trip 


 


 


Newly created Dealer Header Record 


one trip with 
multiple transactions 
 
p-m-d-did1-docn1  
 
 
p-m-d-did1-docn2  
 
 
 
 
 
See Example 2 below 


 
 
 
sub1 
ntrip = 0.12 
 
sub2 
ntrip = 0.88 
 
 


  p-m-d-did1-docn1-sub1   ntrip = 0.06  
 
p-m-d-did1-docn2-sub1   ntrip = 0.06 
 
p-m-d-did1-docn1-sub2   ntrip = 0.44 
 
p-m-d-did1-docn2-sub2  ntrip = 0.44 
 
nsubtrips = 2 
 
sub1: ntrip sums to 0.12,  
ntrips partitioned evenly among subtrips 
 
sub2: ntrip sums to 0.88 
ntrip partitioned evenly among subtrips 
 
ntrips partitioned among sub1 and sub2 is effort 
based 
 
da and df is partitioned evenly within subtrip 


  sub1 
ntrip = 1 


 p-m-d-did1-docn1-sub1 ntrip = 0.5 
p-m-d-did1-docn2-sub1 ntrip = 0.5 
nsubtrip =  1 
sum of ntrip = 1 
ntrip partitioned evenly among docn-subtrips (i.e. 
not effort based) 
da and df is partitioned evenly within subtrip 


   sub1 
ntrip = 1 


p-m-d-did1-docn1-sub1 ntrip = 0.5 
p-m-d-did1-docn2-sub1 ntrip = 0.5 
nsubtrip =  1 
sum of ntrip = 1 
ntrip partitioned evenly among docn-subtrips (i.e. 
not effort based) 
da and df is partitioned evenly within subtrip 


 --- --- --- NO MATCH (for effort ELevel = X): 
p-m-d-did1-docn1-sub1 ntrip =null 
p-m-d-did1-docn2-sub1 ntrip =null 
nsubtrip = null 
sum of ntrip = null 
ntrip partitioned evenly among docn-subtrips 
(i.e. not effort based) 
da and df is partitioned evenly within subtrip 


consolidated trip 
d= ‘00' 


--- --- sub1 p-m-d-did1-docn1-sub1  ntrip = number of docn 
p-m-d-did1-docn2-sub1  ntrip = number of docn 
p-m-d-did1-docn3-sub1  ntrip = number of docn 
nsubtrip = null, subtrip = null 


            
p = permit; m=month; d= day; did= dealer tripid (dlrtrpid) ; docn = document number; sub= subtrip. 
Note: must use drltrpid||docn||subtrip to uniquely define records 
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Example 1: two transactions matching a split VTR 
 
BEFORE: 
DLRTRPID   DOCN      SUBTRIP   NSUBTRIP NEM NEG       MESH     NTRIPS         DA         DF A E 
---------- ------ ---------- ---------- --- --- ---------- ---------- ---------- ---------- - - 
09700142   700151          1          2 621 100        3.2        .12        .12        .13 A A 
09700142   700142          1          2 621 100        3.2        .12        .12        .13 A A 
09700142   700151          2          2 621 181          0        .88        .88          1 A A 
09700142   700142          2          2 621 181          0        .88        .88          1 A A 
 
 
AFTER: 
DLRTRPID   DOCN      SUBTRIP   NSUBTRIP NEM NEG       MESH     NTRIPS         DA         DF A E 
---------- ------ ---------- ---------- --- --- ---------- ---------- ---------- ---------- - - 
09700142   700151          1          2 621 100        3.2        .06        .06      .065 A A 
09700142   700142          1          2 621 100        3.2        .06        .06      .065 A A 
09700142   700151          2          2 621 181          0        .44        .44       .50 A A 
09700142   700142          2          2 621 181          0        .44        .44       .50 A A 
           _____      ____      _____ 
                                                       Totals:  1.0        1.0       1.13  
 
 
Example 2: two transactions matching a non-split VTR 
 
 
BEFORE: 
SOLE_SQL> select permit, month, day, dlrtrpid, docn, subtrip, nsubtrip, nemarea, negear, mesh, 
ntrips, da, df, alevel,  elevel, vtrserno  from cfnew.cfraw1994t_match_bak where dlrtrpid = 
'09240165' 
 
DLRTRPID   DOCN      SUBTRIP   NSUBTRIP NEM NEG       MESH     NTRIPS         DA         DF A E  
---------- ------ ---------- ---------- --- --- ---------- ---------- ---------- ---------- - -  
09240165   240166          1          1 514 050          6          1          1        .13 A A  
09240165   240165          1          1 514 050          6          1          1        .13 A A  
 
  
AFTER:  
DLRTRPID   DOCN      SUBTRIP   NSUBTRIP NEM NEG       MESH     NTRIPS         DA         DF A E  
---------- ------ ---------- ---------- --- --- ---------- ---------- ---------- ---------- - -- 
09240165   240166          1          1 514 050          6        0.5        0.5       .065 A A  
09240165   240165          1          1 514 050          6        0.5        0.5       .065 A A  
                                                          Totals: 1.0        1.0       0.13 
 


 
Technical note: 
 
Multiple Transactions 
Because effort is divided among the transactions for a trip, the effort for a trip with multiple transactions can not 
come from different sources (for example: ELevel = C and Elevel = D). 
Thus, the matching of effort for these types of trips will be driven by the docn with the most catch (the docn used in 
the dlrtrpid).  The alevel, elevel, nemarea, cumprob, prob, ntrips, da, etc. from this docn will be used on all the other 
tranasctions for the trip. 
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Appendix Figure 1.  Flow chart of Oracle tables created and used during the allocation 
 


 







 







Procedures for Issuing Manuscripts
in the


Northeast Fisheries Science Center Reference Document (CRD) Series


Clearance
 All manuscripts submitted for issuance as CRDs 
must have cleared the NEFSC’s manuscript/abstract/
webpage review process.  If any author is not a federal 
employee, he/she will be required to sign an “NEFSC 
Release-of-Copyright Form.” If your manuscript 
includes material from another work which has been 
copyrighted, then you will need to work with the 
NEFSC’s Editorial Office to arrange for permission 
to use that material by securing release signatures on 
the “NEFSC Use-of-Copyrighted-Work Permission 
Form.” 
 For more information, NEFSC authors should see 
the NEFSC’s  online publication policy manual, “Manu-
script/abstract/webpage preparation, review, and dis-
semination: NEFSC author’s guide to policy, process, 
and procedure,” located in the Publications/Manuscript 
Review section of the NEFSC intranet page.


Organization
 Manuscripts must have an abstract and table of 
contents, and (if applicable) lists of figures and tables. 
As much as possible, use traditional scientific manu-
script organization for sections: “Introduction,” “Study 
Area” and/or ”Experimental Apparatus,” “Methods,” 
“Results,” “Discussion,” “Conclusions,” “Acknowl-
edgments,” and “Literature/References Cited.” 


Style
 The CRD series is obligated to conform with the 
style contained in the current edition of the United 
States Government Printing Office Style Manual. That 
style manual is silent on many aspects of scientific 
manuscripts. The CRD series relies more on the CSE 
Style Manual. Manuscripts should be prepared to 
conform with these style manuals. 
 The CRD series uses the American Fisheries Soci-
ety’s guides to names of fishes, mollusks, and decapod 


crustaceans, the Society for Marine Mammalogy’s 
guide to names of marine mammals, the Biosciences 
Information Service’s guide to serial title abbreviations, 
and the ISO’s (International Standardization Organiza-
tion) guide to statistical terms. 
 For in-text citation, use the name-date system. A 
special effort should be made to ensure that all neces-
sary bibliographic information is included in the list 
of cited works. Personal communications must include 
date, full name, and full mailing address of the con-
tact.


Preparation
 Once your document has cleared the review pro-
cess, the Editorial Office will contact you with publica-
tion needs – for example, revised text (if necessary) and 
separate digital figures and tables if they are embedded 
in the document.  Materials may be submitted to the 
Editorial Office as files on zip disks or CDs, email 
attachments, or intranet downloads.  Text files should 
be in Microsoft Word, tables may be in Word or Excel, 
and graphics files may be in a variety of formats (JPG, 
GIF, Excel, PowerPoint, etc.).


Production and Distribution
 The Editorial Office will perform a copy-edit of 
the document and may request further revisions.  The 
Editorial Office will develop the inside and outside 
front covers, the inside and outside back covers, and 
the title and bibliographic control pages of the docu-
ment.
 Once both the PDF (print) and Web versions of 
the CRD are ready, the Editorial Office will contact 
you to review both versions and submit corrections or 
changes before the document is posted online.
 A number of organizations and individuals in the 
Northeast Region will be notified by e-mail of the 
availability of the document online. 







Research Communications Branch
Northeast Fisheries Science Center


National Marine Fisheries Service, NOAA
166 Water St.


Woods Hole, MA 02543-1026


Publications and Reports
of the


Northeast Fisheries Science Center
The mission of NOAA’s National Marine Fisheries Service (NMFS) is “stewardship of living marine resources 
for the benefit of the nation through their science-based conservation and management and promotion of the 
health of their environment.”  As the research arm of the NMFS’s Northeast Region, the Northeast Fisheries 
Science Center (NEFSC) supports the NMFS mission by “conducting ecosystem-based research and assess-
ments of living marine resources, with a focus on the Northeast Shelf, to promote the recovery and long-term 
sustainability of these resources and to generate social and economic opportunities and benefits from their use.”  
Results of NEFSC research are largely reported in primary scientific media (e.g., anonymously-peer-reviewed 
scientific journals).  However, to assist itself in providing data, information, and advice to its constituents, the 
NEFSC occasionally releases its results in its own media.  Currently, there are three such media:


NOAA Technical Memorandum NMFS-NE   --   This series is issued irregularly.  The series typically includes:  data reports of 
long-term field or lab studies of important species or habitats; synthesis reports for important species or habitats; annual reports 
of overall assessment or monitoring programs; manuals describing program-wide surveying or experimental techniques; literature 
surveys of important species or habitat topics; proceedings and collected papers of scientific meetings; and indexed and/or annotated 
bibliographies. All issues receive internal scientific review and most issues receive technical and copy editing.


Northeast Fisheries Science Center Reference Document   --   This series is issued irregularly.  The series typically includes:  data 
reports on field and lab studies; progress reports on experiments, monitoring, and assessments; background papers for, collected 
abstracts of, and/or summary reports of scientific meetings; and simple bibliographies.  Issues receive internal scientific review and 
most issues receive copy editing.


Resource Survey Report (formerly Fishermen’s Report)   --   This information report is a regularly-issued, quick-turnaround report on 
the distribution and relative abundance of selected living marine resources as derived from each of the NEFSC’s periodic research ves-
sel surveys of the Northeast’s continental shelf.  This report undergoes internal review, but receives no technical or copy editing.


TO OBTAIN A COPY of a NOAA Technical Memorandum NMFS-NE or a Northeast Fisheries Science Center Reference Document, 
either contact the NEFSC Editorial Office (166 Water St., Woods Hole, MA 02543-1026; 508-495-2350) or consult the NEFSC webpage 
on “Reports and Publications” (http://www.nefsc.noaa.gov/nefsc/publications/).  To access Resource Survey Report, consult the Ecosystem 
Surveys Branch webpage (http://www.nefsc.noaa.gov/femad/ecosurvey/mainpage/).


ANY uSe OF TRADe OR BRAND NAMeS IN ANY NeFSC PuBlICATION OR RePORT DOeS NOT IMPlY eNDORSe-
MeNT.


MEDIA
 MAIL





		crd0818.pdf

		EXECUTIVE SUMMARY

		INTRODUCTION

		Background

		Data Sources

		Dealer data

		Vessel Trip Report data 

		Data constraints





		METHODS

		Allocation Design

		Allocation Levels

		Meta Fields

		Level A:   Dealer Trip Matches a VTR Trip

		Levels B, C, and D: Dealer Trip Matches a Pool of VTR Trips

		Area Probability Distribution Functions

		Effort Estimation

		Allocation Checks 

		Allocation Assumptions



		PREPARATION OF DEALER INPUT DATA

		Consolidated Trips

		Dealer Trip Identifier  

		Non-allocated and Allocated Dealer Data 



		PREPARATION OF VESSEL TRIP REPORT DATA

		VTR Data Sets 

		Level B, C and D Area Data Sets 

		Level B, C and D Effort Data Sets



		MATCHING: Creation of Header records and Species detailed records

		Header Records

		Species Detailed Records 

		Combined Dealer Data Sets



		COMPARISON OF ALLOCATION INPUT DATA SETS

		ALLOCATED DATA 

		Matching Results

		Biological Samples

		Multinomial Probability 



		CONCLUSIONS/DISCUSSION

		ACKNOWLEDGMENTS

		LITERATURE CITED



		crd0818.pdf

		EXECUTIVE SUMMARY

		INTRODUCTION

		Background

		Data Sources

		Dealer data

		Vessel Trip Report data 

		Data constraints





		METHODS

		Allocation Design

		Allocation Levels

		Meta Fields

		Level A:   Dealer Trip Matches a VTR Trip

		Levels B, C, and D: Dealer Trip Matches a Pool of VTR Trips

		Area Probability Distribution Functions

		Effort Estimation

		Allocation Checks 

		Allocation Assumptions



		PREPARATION OF DEALER INPUT DATA

		Consolidated Trips

		Dealer Trip Identifier  

		Non-allocated and Allocated Dealer Data 



		PREPARATION OF VESSEL TRIP REPORT DATA

		VTR Data Sets 

		Level B, C and D Area Data Sets 

		Level B, C and D Effort Data Sets



		MATCHING: Creation of Header records and Species detailed records

		Header Records

		Species Detailed Records 

		Combined Dealer Data Sets



		COMPARISON OF ALLOCATION INPUT DATA SETS

		ALLOCATED DATA 

		Matching Results

		Biological Samples

		Multinomial Probability 



		CONCLUSIONS/DISCUSSION

		ACKNOWLEDGMENTS

		LITERATURE CITED












1 
 


 Update to Center Reference Document 08-18 
 
 


A Description of the Allocation Procedure  
Applied to the 1994 to 2007 Commercial Landings  


 
 
 
 
 
Tables 2, 3, and  4 and Figures 5 and 6 have been updated through 2012. 
 
 
 
 
 
 
 
 
 
 
 
 
 


Major management changes:   
May 2010: no possession of windowpane flounder by federally permitted vessels; 
May 2010: Sectors  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


“This information is distributed solely for the purposes of pre-dissemination peer 
review. It has not been formally disseminated by NOAA. It does not represent 
any final agency determination or policy.” 







2 
 


 


Table 2.  Summary statistics of allocation procedure for commercial landings data (Dealer data) by year for 2008-2012.   
  
  
  


 
 
 
 
Note: In 2009 and 2012, large differences were detected between before and after allocation– this was investigated and found to be 
rounding of blue crabs and eels. 
 


2008 2009 2010 2011 2012


Dealer Data mt % mt


% 
allocated 


mt mt % mt


% 
allocated 


mt mt % mt


% 
allocated 


mt mt % mt


% 
allocated 


mt mt % mt


% 
allocated 


mt
before Allocation 585685.2 460521.4 340847.6 362291.9 436725.3
after Allocation 585685.9 460525.5 340848.3 362292.9 436743.9
Difference 0.657 4.135 0.626 0.988 18.629


Non-Allocated data 400648.6 68.4% 261556.5 56.8% 147094.6 43.2% 138273.3 38.2% 207395.7 47.5%
Allocated data 185037.3 31.6% 198968.9 43.2% 193753.7 56.8% 224019.6 61.8% 229348.2 52.5%


AREA match
Level A 136243.5 23.3% 73.7% 112247.6 24.4% 56.4% 121781.9 35.7% 62.9% 172771.2 47.7% 77.1% 173671.9 39.8% 75.7%
Level B 23188.85 4.0% 12.5% 24545.42 5.3% 12.3% 31322.28 9.2% 16.2% 4471.981 1.2% 2.0% 3877.009 0.9% 1.7%
Level C 13415.77 2.3% 7.3% 28971.47 6.3% 14.6% 26942.08 7.9% 13.9% 31816.77 8.8% 14.2% 40786.13 9.3% 17.8%
Level D 11964.05 2.0% 6.5% 33090.9 7.2% 16.6% 13707.43 4.0% 7.1% 14959.57 4.1% 6.7% 11013.14 2.5% 4.8%
Allocated data 184812.1 31.6% 100.0% 198855.4 43.2% 100.0% 193753.7 56.8% 100.0% 224019.6 61.8% 100.0% 229348.2 52.5% 100.0%


subject to random 
component 8.3% 26.3% 18.8% 43.6% 21.1% 37.1% 14.1% 22.9% 12.7% 24.3%
EFFORT match
Level A 134367.2 72.6% 109408.9 55.0% 120165.3 62.0% 169893.3 75.8% 171475.2 74.8%
Level B 22068.74 11.9% 24468.41 12.3% 31134.3 16.1% 4863.319 2.2% 4720.009 2.1%
Level C 5689.879 3.1% 8306.569 4.2% 18379.36 9.5% 24277.69 10.8% 34507.78 15.0%
Level D 19766.57 10.7% 51525.74 25.9% 22641.65 11.7% 23625.07 10.5% 17788.33 7.8%
Level X 3144.988 1.7% 5259.343 2.6% 1433.111 0.7% 1380.437 0.6% 866.375 0.4%
Allocated data 185037.3 100.0% 198968.9 100.0% 193753.7 100.0% 224039.8 100.0% 229357.7 100.0%
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Table 3. Summary of landings (landed, mt) for selected species and all species (area fished) for 
2008-2012. 
 
 


 
  


Monkfish 2008 2009 2010 2011 2012
Allocated Level A 4185.7 3062.8 2829.8 4419.7 4796.6
Allocated Level B 745.9 749.1 784.1 148.0 142.8
Allocated Level C 355.5 194.4 170.6 68.8 66.5
Allocated Level D 169.5 154.2 51.4 12.5 12.8
Non-allocated 411.6 524.8 107.5 123.7 381.4
Total 5868.2 4685.4 3943.4 4772.6 5400.0


Cod
Allocated Level A 5552.3 5185.2 5031.3 6233.1 3878.6
Allocated Level B 514.2 995.5 1287.3 168.2 71.9
Allocated Level C 683.8 280.5 226.3 183.2 51.6
Allocated Level D 194.0 149.1 98.3 33.8 9.1
Non-allocated 445.9 1038.2 236.1 212.4 62.9
Total 7390.3 7648.4 6879.4 6830.7 4074.2


Winter flounder
Allocated Level A 1570.3 1342.2 960.7 1835.8 2178.3
Allocated Level B 160.4 413.2 454.8 91.9 43.0
Allocated Level C 435.6 170.3 97.7 102.9 72.0
Allocated Level D 42.5 83.6 17.9 13.9 14.9
Non-allocated 144.9 204.9 34.2 37.4 74.3
Total 2353.8 2214.2 1565.3 2081.9 2382.6


Yellowtail flounder
Allocated Level A 1133.7 981.7 874.9 1693.2 1787.1
Allocated Level B 114.6 311.8 346.1 49.8 134.4
Allocated Level C 310.7 93.7 41.2 45.4 328.9
Allocated Level D 28.0 34.6 14.9 14.4 9.1
Non-allocated 81.2 184.1 35.6 28.2 31.3
Total 1668.3 1605.9 1312.8 1831.0 2290.7


Windowpane
Allocated Level A 70.5 47.1 14.8 16.1 12.0
Allocated Level B 11.9 13.5 3.2 1.0 0.0
Allocated Level C 20.8 1.3 0.2 0.1 0.0
Allocated Level D 4.7 1.5 0.0 1.1 0.3
Non-allocated 12.1 17.5 35.6 15.7 18.7
Total 120.0 80.9 53.9 34.0 31.1
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Table 3 continued. 
 
 


 
  


Haddock 2008 2009 2010 2011 2012
Allocated Level A 4303.6 3579.4 5558.7 3925.0 1469.5
Allocated Level B 278.8 944.8 2360.6 437.1 82.3
Allocated Level C 861.1 224.3 598.2 613.6 108.9
Allocated Level D 40.7 49.4 63.4 4.6 1.5
Non-allocated 89.7 317.6 29.3 31.2 80.6
Total 5573.8 5115.5 8610.3 5011.4 1742.9


Red Hake
Allocated Level A 381.6 374.4 440.3 538.5 794.0
Allocated Level B 14.7 83.2 133.1 12.5 9.0
Allocated Level C 40.0 11.7 14.8 21.1 4.8
Allocated Level D 60.5 4.0 2.7 6.1 0.7
Non-allocated 91.8 140.0 12.5 15.3 103.6
Total 588.5 613.2 603.4 593.5 912.1


Silver Hake
Allocated Level A 3569.6 3728.6 5229.7 7091.1 6936.8
Allocated Level B 168.4 953.4 2292.4 125.4 94.8
Allocated Level C 403.9 276.8 176.0 272.3 11.6
Allocated Level D 632.4 115.6 82.7 85.6 22.7
Non-allocated 1116.5 2364.5 233.6 141.4 917.8
Total 5890.8 7438.9 8014.3 7715.8 7983.9


All Species
Allocated Level A 136243.5 112247.6 121781.9 172771.2 173671.9
Allocated Level B 23188.8 24545.4 31322.3 4472.0 3877.0
Allocated Level C 13415.8 28971.5 26942.1 31816.8 40786.1
Allocated Level D 11964.0 33090.9 13707.4 14959.6 11013.1
Non-allocated 400648.6 261556.5 147094.6 138273.3 207395.7
Total 585460.7 460411.9 340848.3 362292.9 436743.9
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Table 4.  Summary of percent landings for selected species and all species (area fished), for 2008 – 
2012. 
 
 


 
  


Monkfish 2008 2009 2010 2011 2012
Level A 71.3% 65.4% 71.8% 92.6% 88.8%
Level B 12.7% 16.0% 19.9% 3.1% 2.6%
Level C 6.1% 4.1% 4.3% 1.4% 1.2%
Level D 2.9% 3.3% 1.3% 0.3% 0.2%
Non-allocated 7.0% 11.2% 2.7% 2.6% 7.1%
Total 100.0% 100.0% 100.0% 100.0% 100.0%


Cod
Level A 75.1% 67.8% 73.1% 91.3% 95.2%
Level B 7.0% 13.0% 18.7% 2.5% 1.8%
Level C 9.3% 3.7% 3.3% 2.7% 1.3%
Level D 2.6% 1.9% 1.4% 0.5% 0.2%
Non-allocated 6.0% 13.6% 3.4% 3.1% 1.5%
Total 100.0% 100.0% 100.0% 100.0% 100.0%


Winter flounder
Level A 66.7% 60.6% 61.4% 88.2% 91.4%
Level B 6.8% 18.7% 29.1% 4.4% 1.8%
Level C 18.5% 7.7% 6.2% 4.9% 3.0%
Level D 1.8% 3.8% 1.1% 0.7% 0.6%
Non-allocated 6.2% 9.3% 2.2% 1.8% 3.1%
Total 100.0% 100.0% 100.0% 100.0% 100.0%


Yellowtail Fld
Level A 68.0% 61.1% 66.6% 92.5% 78.0%
Level B 6.9% 19.4% 26.4% 2.7% 5.9%
Level C 18.6% 5.8% 3.1% 2.5% 14.4%
Level D 1.7% 2.2% 1.1% 0.8% 0.4%
Non-allocated 4.9% 11.5% 2.7% 1.5% 1.4%
Total 100.0% 100.0% 100.0% 100.0% 100.0%


Windowpane
Level A 58.7% 58.3% 27.4% 47.2% 38.7%
Level B 9.9% 16.6% 6.0% 3.0% 0.1%
Level C 17.4% 1.6% 0.5% 0.2% 0.1%
Level D 3.9% 1.8% 0.0% 3.3% 0.9%
Non-allocated 10.1% 21.7% 66.1% 46.3% 60.1%
Total 100.0% 100.0% 100.0% 100.0% 100.0%
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Table 4. continued. 
 
 


 
 


Haddock 2008 2009 2010 2011 2012
Level A 77.2% 70.0% 64.6% 78.3% 84.3%
Level B 5.0% 18.5% 27.4% 8.7% 4.7%
Level C 15.4% 4.4% 6.9% 12.2% 6.2%
Level D 0.7% 1.0% 0.7% 0.1% 0.1%
Non-allocated 1.6% 6.2% 0.3% 0.6% 4.6%
Total 100.0% 100.0% 100.0% 100.0% 100.0%


Red Hake
Level A 64.8% 61.0% 73.0% 90.7% 87.1%
Level B 2.5% 13.6% 22.1% 2.1% 1.0%
Level C 6.8% 1.9% 2.5% 3.6% 0.5%
Level D 10.3% 0.7% 0.4% 1.0% 0.1%
Non-allocated 15.6% 22.8% 2.1% 2.6% 11.4%
Total 100.0% 100.0% 100.0% 100.0% 100.0%


Silver Hake
Level A 60.6% 50.1% 65.3% 91.9% 86.9%
Level B 2.9% 12.8% 28.6% 1.6% 1.2%
Level C 6.9% 3.7% 2.2% 3.5% 0.1%
Level D 10.7% 1.6% 1.0% 1.1% 0.3%
Non-allocated 19.0% 31.8% 2.9% 1.8% 11.5%
Total 100.0% 100.0% 100.0% 100.0% 100.0%


All Species
Level A 23.3% 24.4% 35.7% 47.7% 39.8%
Level B 4.0% 5.3% 9.2% 1.2% 0.9%
Level C 2.3% 6.3% 7.9% 8.8% 9.3%
Level D 2.0% 7.2% 4.0% 4.1% 2.5%
Non-allocated 68.4% 56.8% 43.2% 38.2% 47.5%
Total 100.0% 100.0% 100.0% 100.0% 100.0%
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Figure 5.  Percent of landings, by allocation level for 1994 – 2012. 
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Figure 5. continued. 
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Figure 5. continued. 
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Figure 5. continued. 
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Figure 5. continued. 
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Figure 6.Percent of commercial landings by known and unknown (area = ‘000’) statistical area for the eight species with multiple 
stock components, 1994-2012. 
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Figure 6 continue. 
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Figure 6 continued. 
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Figure 6. continued. 
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Abstract
 


Vessel Monitoring System (VMS) positional data from northeast United States fisheries were 
used to validate the statistical area fished and stock allocation of commercial landings derived from 
mandatory Vessel Trip Reports (VTR). A gear-specific speed algorithm was applied to 2004–2006 VMS 
data from the otter trawl, scallop dredge, sink gillnet, and benthic longline fisheries to estimate the 
location of fishing activity. Estimated fishing locations were used to allocate the landings of 8 federally 
managed species to stock areas: Atlantic cod (Gadus morhua), haddock (Melanogrammus aeglefinus), 
yellowtail flounder (Limanda ferruginea), winter flounder (Pseudopleuronectes americanus), 
windowpane flounder (Scophthalmus aquosus), goosefish (Lophius americanus), silver hake 
(Merluccius bilinearis), and red hake (Urophycis chuss). Haul location and catch data from the 
Northeast Fisheries Observer Program (NEFOP) were used to assess the relative accuracy of both VMS 
and VTR allocation methods. 


Overall, the mean VMS-NEFOP agreement rate was 86.4 ± 7.6% compared to a mean VTR-
NEFOP agreement rate of 58.5 ± 4.9%. The VMS algorithm had a tendency (approx. 10% of all trips) to 
overestimate the number of statistical areas fished; when all fishing activity from a given trip occurred in 
a single statistical area, VTRs more accurately reflected the true fishing location. However, on trips 
where fishing activity occurred in multiple statistical area, the VMS algorithm showed pronounced gains 
(77.2 ± 11.2% NEFOP agreement) relative to VTR reports (12.0 ± 5.9% NEFOP agreement). The VMS 
method achieved distributions of stock landings closer to NEFOP estimates in 18 out of 24 instances (8 
species over 3 years). The stock allocations from both the VMS and VTR-based methods were within ± 
5% for all stocks, suggesting that the impacts on total stock allocations are relatively minor. However, 
these small differences represent major relative differences for less abundant stocks such as southern 
New England/mid-Atlantic yellowtail flounder. In 2005 the VTR-based method allocated 61.9% more 
yellowtail flounder landings relative to the VMS-based method. The VMS-based method is not a 
replacement for the VTR-based method; however, it can, and should, be used as a tool to identify those 
vessels where targeted outreach activities would improve the accuracy of VTR statistical area reporting.  
 
 
Keywords: Vessel Monitoring Systems, Vessel Trip Reports, stock areas, allocation  
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Introduction 
 


Among federally managed fish species in the northeast United States, eight species are 
managed and assessed as two or more discrete stocks. The eight species are: Atlantic cod (Gadus 
morhua), haddock (Melanogrammus aeglefinus), yellowtail flounder (Limanda ferruginea), 
winter flounder (Pseudopleuronectes americanus), windowpane flounder (Scophthalmus
aquosus), goosefish (Lophius americanus), silver hake (Merluccius bilinearis), and red hake 
(Urophycis chuss). Stock units are composed of statistical area groupings (Figure 1), with stocks 
defined by divisions that in most cases relate to oceanographic features (e.g., Gulf of Maine, 
Georges Bank, etc.; Table 1). All of the species are managed under the Northeast Multispecies 
Fisheries Management Plan (FMP) (NEFMC 1985) with the exception of goosefish, which is 
managed under the Monkfish FMP (NEFMC 1998). 


In the northeast United States, dealer weighout data are assumed to be a census of 
commercial landings amounts.  Commercial landings are allocated to management stocks using 
the statistical areas fished reported on mandatory vessel trip reports (VTRs) (Wigley et al. 1998). 
Current VTR regulations (50 CFR §648.7) require submission of paper logbooks upon 
completion of each fishing trip documenting the total catch by species for each statistical area in 
which fishing occurs. Despite regulations, it is known that misreporting of statistical area occurs, 
most frequently in the form of underreporting the number of statistical areas fished when fishing 
occurs in more than one area1 (Palmer et al. in press). While underreporting of statistical areas 
does not necessarily translate to misclassification of commercial landings to stock areas, the 
potential exists and the entire magnitude of these effects on the allocation of commercial 
landings is unknown. 


The most reliable fisheries-dependent catch and effort data in the region are available 
from the Northeast Fisheries Observer Program (NEFOP). However, because these data are 
limited in their coverage (e.g., <5% of all certain fisheries in a given year; Wigley et al. 2007) 
they cannot provide the synoptic coverage necessary to allocate commercial landings to stock 
area with any regularity. Vessel monitoring systems (VMS) in the northeast were first 
implemented for the limited-access scallop fisheries in 1998 (NEFMC 1993); their use has 
increased over time (Figure 2) and expanded to cover many fisheries (Table 2). Historically, 
larger offshore vessels participating in the limited-access scallop and special-access groundfish 
fisheries were more likely to be equipped with VMS compared to the smaller nearshore vessels. 
With the passage of Framework 17 to the Atlantic sea scallop FMP (NEFMC 2005) and 
Framework 42 to the Northeast Multispecies FMP (NEFMC 2006), VMS is now required for a 
greater proportion of the smaller near-shore scallop and groundfish fleets. While VMS does not 
provide census coverage of these fleets, it does provide census coverage of trips taken by those 
vessels equipped with VMS. Given the increasing use of VMS in the region, this represents a 
potential tool to conduct large-scale validation of the statistical areas reported on VTRs. 


Vessel positions obtained from VMS have been used as a proxy for location of fishing 
effort in prior work (Deng et al. 2005, Murawski et al. 2005, Mills et al. 2007). Many VMS 
programs do not require the transmission of instantaneous vessel speeds; only a vessel position 
and a date and time stamp are required. This has recently changed in some fisheries (Mills et al. 
2007); however, most users of VMS data must infer vessel speed and course from averages 
calculated from successive reported positions. Northeast United States VMS regulations only 


                                                 
1 A. Applegate and T. Nies, NEFMC, August 17, 2007, pers. comm. 
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require the transmission of date, time, and position information. In the northeast United States 
VMS data are typically collected once per 30 min from vessels participating in the limited access 
scallop fishery and once per 60 min from vessels participating in the groundfish fishery (Table 
2). 


Past work has characterized all activity falling within specific ranges of average vessels 
speeds to be indicative of fishing activity (Deng et al. 2005, Murawski et al. 2005). The vessel 
speed method can achieve accuracy levels as great as 99%; however, it can also result in the 
incorrect classification of non-trawling activity (Mills et al. 2007) leading to an overestimation of 
fishing intensity. A more complex method utilizing both vessel speed and directionality has been 
attempted; however, this method did not improve the detection of fishing activity and reduced 
the inclusion of false positives only slightly (0.7%; Mills et al. 2007). When using the vessel-
speed method, the amount of classification error is sensitive to the VMS polling rate (Palmer 
2008), the speed ranges used to define fishing activity, and the practices of the fishery under 
observation (e.g., amount of overlap between the vessel-speed signals of fishing and nonfishing 
activity, length of individual hauls, etc.). With the exception of Mills et al. (2007), much of the 
work so far published in the fisheries literature has utilized VMS data without a quantitative 
assessment of the classification error of fishing vs. nonfishing activity when the vessel-speed 
method is used. This paper assesses the ability of the VMS vessel-speed method to detect the 
statistical area fished and allocate fishery landings to stock area by comparing results to 
matching NEFOP trips. The method is then applied to assess VTR area reporting compliance and 
its impacts on the current VTR-based allocation method used in the northeast United States.  
 
 
Data and Methods 
 
Data sources 
 


VTR logbook trip, gear, and species catch data were extracted from the VTR database 
(VESLOG tables) for calendar years 2004–2006; prior to 2004, <500 vessels were equipped with 
VMS units, thus limiting the scope of a VMS-based allocation (Figure 2). The analytical datasets 
were post-processed to remove any overlapping trips (i.e., trips taken by the same vessel with a 
date of sailing occurring before the date of landing of a previous trip). Overlaps are due to VTR 
reporting and/or data entry errors. This process resulted in the removal of 1.2%, 1.7%, and 1.9% 
of the total reported VTR trips in 2004, 2005, and 2006 respectively. Of the remaining trips, only 
those trips where at least one of the eight study species were reported as retained catch were kept 
in the dataset (Atlantic cod, haddock, yellowtail flounder, winter flounder, windowpane flounder, 
monkfish, silver hake, and red hake). Because the focus was on assessing the impact of statistical 
area misreporting on the proration of commercial landings, discards were not included in these 
analyses. All species weights were converted to live weight in kilograms (kg) using standard 
NEFSC conversion factors. The VTR dataset was further restricted to include only the four 
major gear types which catch these demersal species in the northeast United States: fish bottom 
otter trawl (OTF), scallop dredge (DRS), sink gillnet (GNS) and benthic longline (LLB). The 
VTR database field CAREA (calculated area) was used as the basis for allocating VTR reported 
retained catch. On each logbook sheet, vessel operators must report both the average fishing 
location (latitude x longitude or loran bearings) and the statistical area fished (Figure 1). If the 
statistical area corresponding to the point location is not in agreement, or not adjacent to the 
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reported statistical area, the reported statistical area is used to populate CAREA, otherwise 
CAREA is populated using the statistical area corresponding to the fishing location. VTR species 
landings were then assigned to a stock area based on the statistical area fished (Table 1). The 
final VTR subsets used in this analysis contained approximately 32,000–33,000 trips in a given 
year (Table 3). 


All available VMS data were extracted from the VMS database for each vessel and 
assigned to the appropriate VTR reported trips by matching on vessel and assigning all VMS 
point locations with dates between the date of sailing and date landed reported on the VTR to the 
respective trip. The average vessel speed was calculated by dividing the haversine distance 
(Sinnott 1984) by the time difference between consecutive fixes. All positions were assigned to a 
National Marine Fisheries Service (NMFS) statistical area (Figure 1). Summaries of the number 
of matched trips by year are included in Table 3. 


All NEFOP trips which could be matched to the list of VMS-VTR matched trips were 
extracted from the Observer Data Base System (OBDBS) database. Matches were established on 
the vessel, date of sailing, and date of landing as reported on the VTR; trips with multiple 
matches were removed from the analyses. For all matched trips the associated haul duration, 
statistical area fished, species and retained catch weights were also extracted; retained catch 
weights were converted to live weight in kilograms (kg) using standard NEFSC conversion 
factors. Summaries of the number of matches by year are included in Table 3. 
 
 
Method development and application 
 


Some analyses using northeast US VMS data have differentiated fishing activity from 
nonfishing activity by using only upper-speed bounds: <3.5 knots for bottom trawl vessels 
(Murawski et al. 2005) and <5.0 knots for scallop dredge vessels (Rago and McSherry 2002). To 
our knowledge no attempt has been made to identify fishing activity from the VMS signals of 
fixed-gear vessels (i.e., sink gillnet, benthic longline). We attempted to improve vessel speed 
classifications and extend the application to fixed-gear vessels through a combination of visual 
examination of the percent frequency distributions of VMS-derived average speeds, knowledge 
of fishing operations, and observations from high-frequency polled Global Positioning System 
(GPS) data. 


Percent frequency distributions of VMS average vessel speed were plotted for all gear 
types (Figure 3). These distributions were then compared to percent frequency distributions of 
activity-specific (fishing vs. nonfishing) instantaneous vessel speeds from high-frequency polled 
GPS data (1 fix/10 seconds) collected from vessels involved in NMFS cooperative research 
projects (Figure 4). These data sets included precise observations of the dates and times of 
fishing activity. Four trips taken by four separate vessels were analyzed; two groundfish bottom 
trawl trips and two scallop dredge trips. Individual vessel speed observations from all trips were 
combined by gear type, and activity was classified activity as either ‘fishing’ or ‘other’. ‘Fishing’ 
was defined as the period from winch brake lock to winch brake release (presumably, the period 
during which the gear is actually in contact with the bottom). Unfortunately, these data were not 
available for fixed-gear vessels. It is assumed that fixed gears such as sink gillnet and benthic 
longline gear are likely to be fished in very specific and limited geographic areas on a given trip; 
thus it is unlikely fishing is occurring on multiple fish stocks on a single trip. If this assumption 
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is true, these analyses will not be as sensitive to misclassification of fixed gear activity compared 
to mobile gear activity. 


VMS-based bottom otter trawl activity exhibits a very pronounced bimodal distribution 
of vessel speeds. It was assumed that the first mode (2.8 knots) represented fishing activity and 
the second mode (8.0 knots) was indicative of steaming activity. Fishing activity falls within a 
very narrow range from approximately 2.0–5.0 knots as evidenced by the distributions observed 
from the high-frequency GPS data. A fishing speed window of 2.0 knots < fishing activity < 4.0 
knots was used. This window fits the high-frequency polled GPS well, correctly classifying 
99.2% of fishing activity. However, it also incorrectly categorizes 31.8% of nonfishing activity 
as fishing activity (Figure 4). It is expected that a portion of the nonfishing activity falling inside 
the window of fishing speed represents activity associated with the hauling and setting of the 
gear, which suggests that the impact of false-positives may not be as great as the 31.8% figure 
implies. 


The VMS-based average vessel speed distribution of scallop dredge activity has a nearly 
trimodal distribution (Figure 3). Unlike bottom otter trawl speed distributions, scallop dredge has 
a high percentage of activity close to 0.0 knots. This may be indicative of shucking activity when 
vessels drift, allowing the crew to shuck scallops and clear the deck. The primary mode (4.2 
knots) was assumed to represent fishing activity and the 8.2-knot mode was assumed to represent 
steaming activity. Scallop dredge fishing activity occurs over a broader range than trawl activity, 
falling between approximately 2–7 knots as evidenced by the distributions observed from the 
high-frequency GPS data (Figure 4). A fishing speed window of 2.5 knots < fishing activity < 
6.0 knots was used. This window fit the high-frequency polled GPS well, correctly classifying 
98.3% of fishing activity; however, it incorrectly categorized 69.3% of nonfishing activity. 


Like scallop dredge activity, VMS-observed sink gillnet average speed distributions have 
a trimodal distribution (Figure 3). Based on knowledge of gillnet operations, the first mode (0.6 
knots) was interpreted as representing the hauling of gillnet gear, the second mode (3.0 knots) as 
re-setting the nets, and the third mode (8.2 knots) as steaming activity. Benthic longline average 
speed distributions have a bimodal distribution (Figure 3). The first mode (0.8 knots) was 
interpreted as representing the hauling and setting of the longline gear and the second mode (10.0 
knots) as steaming to and from the fishing grounds. For both sink gillnet and benthic longline 
gear, speed bounds of 0.1 < fishing activity < 1.3 were used. 


Those VMS locations identified as representative of fishing activity were then used to 
determine the statistical areas in which fishing occurred. Statistical areas fished were compared 
across data sources to assess whether the statistical areas derived from VMS-defined fishing 
activity represented an improvement over VTR-reported statistical areas relative to NEFOP data. 
Trips were broken into two categories: single subtrip trips (fishing occurs in only one statistical 
area per trip) and multi-subtrip trips (fishing occurs in more than one statistical area per trip). 
Because all stock boundaries are divided along statistical area boundaries, correct reporting of 
multi-subtrip trips are of the greatest concern. These trips have the potential to fish on multiple 
stocks of fish in a single trip, and misreporting of statistical area(s) may lead to incorrect 
estimates of stock removals. For each trip, the levels of agreement between the NEFOP, VMS, 
and VTR statistical areas were categorized as in agreement (‘complete’), not in agreement 
(‘none’) or  in partial agreement (‘partial;’ at least one statistical area was in agreement, but not 
all). Agreement levels were contingent on agreement between the number of statistical areas 
reported and the identity of those statistical areas. For example, if a VTR reports that fishing 
occurred in statistical areas 515 and 521 and VMS positions indicate that fishing occurred in 515 
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and 521, then the trip would be considered to be in agreement (‘complete’). If the VTR reported 
fishing in 515 and the VMS data suggests fishing occurred in 515 and 521, then the trip would be 
considered to be in partial agreement (‘partial’). If the VTR reported fishing in 515 and the VMS 
data suggested fishing occurred only in 521, then the trip would not be considered to be in 
agreement (‘none’). The same analysis was also performed on the larger set of VMS and VTR 
matched trips. 


A VMS-based allocation algorithm was devised using the statistical areas fished from the 
VMS data to reallocate VTR-reported landings to stock area. Fishing activity was assigned to 
stock area based on the species landed and statistical area in which the fishing activity was 
occurring. The time spent fishing in each stock area was estimated as the sum of fishing activity 
blocks occurring in each stock area. (The duration of one activity block is contingent on the 
VMS polling frequency which is variable, but generally once per 30 minutes for scallop vessels 
and once per hour for groundfish vessels.) Total VTR trip landings for each species (s) were 
allocated to stock area (k) based on the ratio of time spent fishing in each stock area as 
determined from VMS locations (Equation 1). 
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where: 


ksL̂  = VMS prorated trip landings for species s, stock k (kg) 
ls = trip landings for species s in stock area, k, as derived from VTR reports (kg) 
li = trip landings for species s in stock areas i, where i ≠ k, as derived from VTR reports (kg) 
tk = time spent fishing in stock area, k, as derived from VMS positional data (days) 
ti = time spent fishing in stock area i, where i ≠ k, as derived form VMS positional data (days) 
 


The results of the VMS-based allocation were compared to landings allocation derived 
from both NEFOP and VTR data sources to assess the relative accuracy of the VTR-based 
allocation and determine if the VMS-based algorithm resulted in improved estimates of landings 
by stock area. VTR and NEFOP species landings were prorated by assigning landings to stock 
area based on the reported statistical area. All comparisons were performed through examination 
of percent allocation to stock area as opposed to absolute landings, because percent allocations 
derived from the traditional VTR source are used to allocate the amounts of commercial landings 
as determined through dealer weighout data (Wigley et al. 1998). The same analysis was 
performed on the larger VMS-VTR matched data set. 


The VMS-based allocation method assumes a constant species catch-per-unit-effort 
(CPUE) at all fishing locations (i.e., species catch is distributed only as a function of the time 
spent fishing in each stock area). This assumption neglects species habitat preferences (e.g., 
sediment composition, water depth and temperature, etc.) which would result in species being 
more likely to be caught in some locales and not others. To assess the degree to which this 
assumption was violated, individual species trip allocations from the VMS method were 
compared to the same allocations as determined from NEFOP observations using linear 
regression. 
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Results
 
Method validation using NEFOP data 
 


Statistical area agreement between NEFOP and VTR was >94% for single-subtrip trips 
across all years, but <17% for multi-subtrip trips (Table 4). Nearly all disagreements among the 
‘partial’ multi-subtrip trips matches (>98%) are due to underreporting of statistical areas (fewer 
statistical areas reported on the VTR compared to NEFOP: 105 trips in 2004, 337 in 2005, and 
166 in 2006). There was a general trend towards improved VTR reporting of multi-subtrip trips 
over time; however, given the small sample size and potential for observer-type effects on VTR 
reporting, such a conclusion may be premature. The statistical area agreement between NEFOP 
and VMS-based statistical areas was lower (≥88.0%) for single-subtrip trips compared to the 
NEFOP-VTR comparisons (Table 5). The cause of disagreement among single-subtrip trips is 
the VMS-based method's overestimation of statistical areas fished. This overestimation results 
from the VMS-based method misclassifying nonfishing activity as fishing activity. Agreement 
among multi-subtrip trips is greater (>67%) when using the VMS method compared to the VTR-
reported statistical area trips, with no complete disagreement among any of the trips. Among 
statistical areas in partial agreement there was a tendency for the VMS method to overestimate 
the number of statistical areas fished (59.5% of partial matches in 2004, 53.3% in 2005, and 
50.8% in 2006). The performance of the VMS-based method in detecting statistical areas fished 
is not equivalent for all gear types; a closer examination of the VMS-NEFOP statistical area 
comparison in 2005 showed that 80.3% (535 of 666) of trawl trips, 65.4% (17 of 26) of dredge 
trips, 83.8% (88 of 105) of gillnet trips, and 97.1% (101 of 104) of longline trips have agreement 
levels of ‘complete.’ This finding supports the assumption that the misclassification of the 
location of fixed gear fishing activity is less likely compared to mobile gear activity. 


The VMS-based allocation method arrived at annual stock allocations closer to NEFOP 
allocations relative to VTR allocations for 18 of the 24 comparisons examined (eight species 
over three years; Tables 6–8). There were no species allocations for which the VMS-based 
allocation underperformed the VTR allocation in all three years; haddock was the only species 
for which the VMS-based allocation underperformed in 2 of the 3 years. There was general 
improvement in the VMS-based allocation over time, with the number of species for which it 
underperformed the VTR allocation decreasing from 3 in 2004 to only one in 2006. Of all 
species, goosefish, silver hake, and red hake had the greatest percent difference relative to the 
NEFOP allocation in all 3 years, with the single exception of windowpane flounder in 2004. It is 
important to consider the implications of the matched trip set composition in the interpretation of 
these results, since the performance of the VMS-based method is contingent on the number of 
multi-subtrip trips and the gear composition of the matched data set. For example, a higher 
proportion of multi-subtrip trips in the examined dataset would appear to improve the 
performance of the method, and a higher proportion of dredge trips in the matched set would 
appear to decrease performance. Comparisons of the individual trip stock allocations between the 
VMS-based method and NEFOP allocation showed strong agreement between VMS and NEFOP 
stock allocations (r=0.823, p <0.001, n=514; Figure 5); however, there was considerable spread 
in residuals.  


There are large differences in the NEFOP landings compared to VTR landings shown in 
Tables 6–8 for some species, most notably monkfish (e.g., in 2004 NEFOP estimated 380 mt 
compared to the VTR estimate of 71 mt). The exact reasons for these discrepancies are unknown; 
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however, there is a tendency for self-reported hail weights to be biased low (Palmer et al. in 
press). Additionally, monkfish tails constitute a large proportion of monkfish landings and these 
are often incorrectly reported on VTRs as whole monkfish (Palmer et al. in press). A 
Commercial Fisheries Database System (CFDBS) conversion factor of 3.32 is applied to 
monkfish tail landings to convert these to whole weights. Incorrect reporting of monkfish tails as 
whole monkfish will result in the underestimation of VTR monkfish landings by approximately a 
factor of 3. 
 
 
Extrapolation to larger VMS-VTR matched dataset 
 


The NEFOP-VMS-VTR subset of data used to validate the VMS-based method is 
relatively small compared to the total population of VTR-recorded trips (Table 3). The validation 
results suggest that for some trips monitored through VMS, the VMS-based allocation method 
can be used to gauge the accuracy of the stock allocations as determined through VTR reports. 
The VMS-VTR matched set is a much larger dataset. The subset of VTR reports examined (eight 
species caught using the four gear types) account for only approximately a quarter of the total 
VTR reports in a given year (Table 3); however, this dataset accounts for >96% of the landings 
of all the study species across the time series (Table 9). Similarly, VMS coverage is available for 
only 5,892 to 19,165 of the VTR trips in a given year (Table 3), but these trips account for 17.6 
to 92.0% of the total landings of individual species (Table 9). By 2006, VMS data were available 
for trips responsible for landing >70% of all species but goosefish; coverage of goosefish 
landings is low because there are no specific VMS requirements for the goosefish fishery (Table 
2). All demersal species examined are primarily caught by the otter trawl fishery except 
goosefish, for which gillnet gear is responsible for the majority of the landings. Gillnet is the 
secondary gear type for all species with the exception of haddock and silver hake, which are 
secondarily targeted by benthic longline (Tables 10–12). VMS coverage of the landings by most 
gear types is highly variable, though generally increasing with time; there is a general pattern of 
low gillnet coverage for landings of most species across time. 


Examination of the VTR statistical area reporting using VMS-based statistical areas 
fished showed similar patterns to those observed in the NEFOP-VMS-VTR comparisons. 
Agreement levels of single-subtrip trips exceeded 92% in all years and was always <6.5% for 
multi-subtrip trips (Table 13). This level of agreement is less than that observed in the NEFOP-
VTR comparison. It is unclear whether these lower rates of agreement are due to the 
overestimation of the number of statistical areas fished by the VMS method, an observer effect, 
or some other factor. Closer examination of the partial matches revealed that the number of 
vessels apparently under-reporting the number of statistical areas fished was 397 in 2004, 477 in 
2005, and 629 in 2006. Those vessels that likely frequently under-report trips (>5 trips in a year) 
are responsible for the majority of the potentially underreported trips. In 2004 there were 179 
vessels that appeared to frequently under-report. These vessels accounted for 1,876 of 2,797 of 
partial agreement trips (67.1%). In 2005, there were 221 vessels in this category; they accounted 
for 2,787 of the 3,837 partial agreement trips (72.6%) and in 2006 there were 268 vessels which 
potentially submitted >5 underreported trips, accounting for 3,815 of the 5,251 partial agreement 
trips (72.7%). 


Because the performance of the VMS algorithm is sensitive to the number of multi-stock 
trips taken in a given year, it is important to understand the types of trips recorded in the VMS 
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dataset and how that composition varies over time. The percentage of multi-stock trips recorded 
by VMS increased in 2005, followed by a decline in 2006 to levels below 2004 values for all but 
windowpane, silver hake, and red hake trips (Table 14). Those trips fishing on multiple stocks 
are predominantly (≥ 99.0%) mobile-gear vessels (Table 15), implying that fixed-gear fishing 
effort occurs primarily in localized geographic areas; therefore, landings from fixed-gear trips 
are unlikely to have come from multiple stocks. This supports the prior assumption that the 
misinterpretation of the VMS speed signals from fixed-gear trips is unlikely to result in the 
misallocation of landings. 


The perceived underreporting of statistical areas in the VTR data led to minor (<5%) 
differences in the overall stock allocations; only two stocks in the three year time-series 
exhibited differences in stock allocations exceeding 2.0% (2004 silver hake, ±3.0%; and 2006 
windowpane flounder, ±4.7%; Tables 16–18). These figures are similar to the total proportion of 
species landings potentially misallocated, which was <5% for all species-years examined, again 
with the exception of 2004 silver hake and 2006 windowpane flounder. However, these small 
differences in percent allocation have a disproportionate effect on the less abundant stock such as 
such as Gulf of Maine haddock, southern New England yellowtail, southern windowpane, and 
northern silver hake. For these stocks, minor differences can be large (≥5.0%) relative to the 
percent of the total species landings allocated to that stock (Tables 16–18). These impacts are 
most notable in the stock allocations of the southern New England/mid-Atlantic yellowtail 
flounder. Stock allocation differences between the VTR and VMS methods were ≤1.6% for all 
years; however, commercial landings of this stock were ≤6.4% of the total stock landings as 
estimated from the VTR reports, resulting in relative differences of 53.8, 61.9, and 25.0% for the 
years 2004, 2005, and 2006, respectively. Of the 54 comparisons analyzed (8 species, 18 stocks, 
3 years), the VMS-based method stock allocations had ≥5.0% relative difference compared to the 
VTR-based allocations for 17 of the comparisons. Only southern New England/mid-Atlantic 
yellowtail, southern windowpane, and northern silver hake exceeded the ≥5.0% difference in all 
three years examined. 


There was a tendency for the VTR method to over-allocate the predominant Atlantic cod 
and haddock stocks (i.e., Georges Bank), with the exception of 2004 haddock. For yellowtail and 
winter flounder there was a tendency for the VTR-method to under allocate the predominant 
Georges Bank stock and over-allocate the Gulf of Maine and southern New England stocks. The 
only exception to this was 2005 winter flounder, for which there was a perceived under-
allocation of VMS-based landings estimate of the southern New England stock. For all years, 
there was an over-allocation of landings to the southern goosefish stock using the VTR-method 
relative to the VMS method. The direction of stock allocation differences for windowpane 
flounder, silver hake, and red hake was variable from year to year. 
 
 
Discussion and Conclusions 
 


The underreporting of statistical areas on VTR logbooks is a significant problem 
affecting >80% multi-subtrip trips. The VTR underreporting rates from this study agree closely 
with past studies that have used both NEFOP and haul-by-haul self-reported data (Palmer et al. 
in press). While the impacts of this underreporting are relatively small in regard to overall stock 
allocation percentages, the relative impacts on less abundant stocks such as southern New 
England/mid-Atlantic yellowtail can be significant. This is in agreement with the findings of 
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other studies that have examined this issue using smaller data sets which utilized NEFOP-VTR 
comparisons.2 These discrepancies have implications on the estimation of fishery removals and 
the assessment of these stocks. While the impacts are minimal for the majority of stocks 
examined, the extent of the impacts on those few stocks that are significantly affected suggests a 
problem that deserves attention.  


Many of the stock assessments of these eight species use finer stratification of 
commercial landings (e.g., quarter, market category, and gear groups) to construct the age-length 
keys used in virtual population analysis (VPA) or similar assessment models (Mayo and Terceiro 
2005). This paper does not consider the impacts of statistical area reporting patterns on these 
finer scale stratifications of commercial landings; however, the accuracy of finer-scale 
allocations would be sensitive to the number of multi-subtrip trips included in each strata. It is 
possible that the effects of statistical area misreporting on stock allocations are reduced due to 
offsetting errors (i.e., a trip that misallocates 1100 kg to the Georges Bank cod stock could be 
largely offset by a trip that misallocates 1200 kg to the Gulf of Maine cod stock). However, the 
spatial accuracy of VTR reports is critical not only for the assessment of fish species, but also of 
protected species such as sea turtles (e.g., Murray 2004, 2005, 2006; Orphanides and Bisack 
2006) and marine mammals (Belden et al. 2006). When these data are used at finer spatial scales 
the accuracy of VTR reports becomes increasingly important. 


It is important to consider that the results of this study apply only to the trips monitored 
by VMS; however, by 2006 trips responsible for >70% of multispecies landings were monitored 
by VMS (Table 9). VMS coverage of some fisheries such as the Northeast multispecies is 
nearing complete coverage, with all vessels required to have a VMS unit installed when fishing 
under the days-at-sea program (NEFMC 2006). The increased coverage improves the utility of 
VMS data as a validation tool for managers and data set of spatial fishing patterns for analysts. 
The number of vessels responsible for the landings of the eight species examined has remained 
constant at slightly less than 1200 (Table 3); however, the number of these vessels monitored by 
VMS has increased from 38.5% (453 of 1176) to 76.7% (886 of 1155). The increase in VMS 
usage appears to have occurred primarily among the smaller nearshore fleet in response to VMS 
requirements to participate in the general category scallop fishery (NEFMC 2005) and the 
Northeast multispecies fishery (NEFMC 2006) as indicated by the drop in percentage of multi-
stock area trips recorded by VMS from 2004–2006 (Table 11). There was a decrease in the 
number of multiple stock area trips from 2005–2006 which may explain the greater degree of 
agreement between the VMS and VTR proration in 2006 for Gulf of Maine cod, haddock, and 
winter flounder. 


The study results are sensitive to the use of average VMS vessel speeds to differentiate 
fishing activity from nonfishing activity and to the validity of the VMS-based allocation. This 
study defines fishing activity using narrower speed ranges than have been used in past studies, 
which should lead to more conservative estimates of fishing effort. The speed range used for the 
mobile gears agree closely with the speeds obtained from high-frequency polling of vessels GPS 
units suggesting that these ranges are reasonable. However, instantaneous vessel speeds are not 
collected by NMFS Northeast Region VMS Program, so this study relied on average vessel 
speeds. The averaging process blurs activity from observation to observation and results in 
speeds slower than actual speeds due to a corner-cutting effect (Deng et al. 2005, Palmer 2008). 
These impacts were not considered in this study and represent an area of uncertainty. The speed 
ranges adequately classify fishing activity (>98% success for mobile gear), but tend to 
                                                 
2 A. Applegate and T. Nies, NEFMC, August 17, 2007, pers. comm. 
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overestimate the amount of fishing by incorrectly classifying nonfishing effort as fishing (69.3% 
misclassification of nonfishing scallop activity). The overestimation was apparent in the 
comparisons of statistical areas fished between VMS and NEFOP data (Table 5). VMS data 
indicate where it is likely that fishing effort is occurring, but provide no information on catch 
composition. A critical assumption of the VMS-based allocation is that the proportion of species 
caught across multiple stock areas on a fishing trip is only a function of the time spent fishing in 
each stock area. While the relationship between VMS and NEFOP allocations was significant, 
there was a considerable amount of variability (Figure 5). This assumption is not independent of 
overestimation errors; disproportionate overestimation of time spent fishing in a particular stock 
area will have a direct effect on the VMS-based allocation.  


The various uncertainties and shortcomings of the VMS allocation method point out that 
this is not a replacement for a VTR-based allocation. Furthermore, the low vessel coverage of 
historical VMS data (Figure 2) limits its use as a tool to correct historical misreporting. 
However, the results do show that VMS data can be used as a tool to monitor the accuracy and 
completeness of VTRs and guide efforts to improve VTR compliance. The number of vessels 
which are potentially underreporting statistical areas on a frequent basis is small (<250 vessels) 
relative to the total number of vessels submitting VTRs (>2,400; Table 3). Improvements are 
needed in the compliance of VTR reporting regulations, particularly among those vessels likely 
to be fishing multiple stocks. Given the manageable size of the problem and availability of tools 
to monitor these data, the quality of self-reported data should be monitored and improved 
through targeted outreach and education activities. 
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Table 1. Statistical areas used to define species stock units for eight species examined. 
 
Species Stock area Statistical areas 


Georges Bank  
(GBK) 


521, 522, 525, 526, 533, 534, 537-539, 541-543, 551, 
552, 561, 562, 611-616, 621-629, 631-639 


Atlantic cod 
(Gadus morhua) 


Gulf of Maine  
(GOM) 


464, 465, 511-515 


Georges Bank  
(GBK) 


521, 522, 525, 526, 533, 534, 537-539, 541-543, 551, 
552, 561, 562, 611-616, 621-629, 631-639 


Haddock 
(Melanogrammus aeglefinus) 


Gulf of Maine  
(GOM) 


464, 465, 511-515 


Georges Bank  
(GBK) 


522, 525, 551, 552, 561, 562 


Cape Cod/Gulf of Maine   
(GOM) 


464, 465, 511, 512, 513, 514, 515, 521 


Yellowtail flounder 
(Limanda ferruginea) 


Southern New England/ 
Mid-Atlantic (SNE) 


526, 533, 534, 537-539, 541-543, 611-616, 621-629, 
631-639 


Georges Bank  
(GBK) 


522, 525, 551, 552, 561, 562 


Gulf of Maine  
(GOM) 


464, 465, 511, 512, 513, 514, 515 


Winter flounder 
(Pseudopleuronectes americanus) 


Southern New England/ 
Mid-Atlantic (SNE) 


521, 526, 533, 534, 537-539, 541-543, 611-616, 621-
629, 631-639 


North  
(NOR) 


464, 465, 511-515, 521, 522, 525, 542, 543, 551, 552, 
561, 562 


Windowpane flounder 
(Scophthalmus aquosus) 


South  
(SOU) 


526, 533, 534, 537-539, 541, 611-616, 621-629, 631-
639 


North  
(NOR) 


464, 465, 511-515, 521, 522, 551, 561 Goosefish 
(Lophius americanus) 


South  
(SOU) 


525, 526, 533, 534, 537-539, 541-543, 552, 562, 611-
616, 621-629, 631-639 


North  
(NOR) 


464, 465, 511-515, 521, 522, 551, 561 Silver hake 
(Merluccius bilinearis) 


South  
(SOU) 


525, 526, 533, 534, 537-539, 541-543, 552, 562, 611-
616, 621-629, 631-639 


North  
(NOR) 


464, 465, 511-515, 521, 522, 551, 561 Red hake 
(Urophycis chuss) 


South  
(SOU) 


525, 526, 533, 534, 537-539, 541-543, 552, 562, 611-
616, 621-629, 631-639 
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Table 2. Fishery management plan (FMP) actions passed by the Northeast Fisheries Management Council 
(NEFMC) and Mid-Atlantic Fisheries Management Council (MAFMC) affecting the use of Vessel 
Monitoring System (VMS) in the northeast United States through December 31, 2006. Note: if a vessel is 
subject to VMS regulations from multiple programs, the most restrictive regulation applies.
 


Date 
effective Fishery Measure Description Reference 


May 1998 Atlantic 
scallop 


Amendment 4 Required VMS for all limited access full- and part-
time vessels (hourly polling). *Note: Amendment 4 
effective March 1994, but VMS implementation 
delayed by NMFS until May 1998. 


NEFMC 
1993 


May 1999 Atlantic 
herring 


Original FMP Required VMS for all category 1 vessels (hourly 
polling). 


NEFMC 
1999 


May 2001 Atlantic 
scallop 


Framework 
Adjustment 14 


Required VMS for all limited access occasional-
category vessels when participating in area access 
programs (half-hourly polling). 
 


NEFMC 
2001 


May 2004 Northeast 
multispecies 


Amendment 13 Required VMS for all vessels accessing the 
US/Canada shared resource area (half-hour polling 
within US/Canada area, hourly polling outside). 


NEFMC 
2003 


November 
2004 


Atlantic 
scallop 


Framework 
Adjustment 16 


Required VMS for all general category vessels 
participating in area access programs (half-hour 
polling). 


NEFMC 
2004a 


November 
2004 


Northeast 
multispecies 


Framework 
Adjustment 
40A 


Required VMS for all vessels participating in 
special access programs (SAP) and when fishing 
under the Regular B Days-at-Sea (DAS) Program 
(hourly polling). 


NEFMC 
2004b 


October 
2005 


Atlantic 
scallop 


Framework 
Adjustment 17 


Required VMS for all general category vessels 
landing >40 lb scallop meats (half-hour polling). 


NEFMC 
2005 


November 
2006 


Northeast 
multispecies 


Framework 
Adjustment 42 


Required VMS for all limited access NE 
multispecies DAS vessels using groundfish DAS 
(hourly polling). 


NEFMC 
2006 
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Table 3. Summary of the Vessel Trip Report (VTR), Vessel Monitoring System (VMS), and 
Northeast Fisheries Observer Program (NEFOP) 2004 to 2006 data sets, by number of trips and 
number of vessels, from 2004 to 2006. 
 


Year Category Number of trips Number of Vessels
VTR dataset 114,491 2,629
VTR subset 32,272 1,176
VMS-VTR matched set 5,892 453


2004 


NEFOP-VMS-VTR matched set 249 150
VTR dataset 121,442 2,599
VTR subset 33,090 1,161
VMS-VTR matched set 9,909 622


2005 


NEFOP-VMS-VTR matched set 901 252
VTR dataset 118,548 2,497
VTR subset 32,431 1,155
VMS-VTR matched set 19,165 886


2006 


NEFOP-VMS-VTR matched set 514 255
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Table 4. Summary of the agreement levels between statistical areas fished recorded by the 
Northeast Fisheries Observer Program (NEFOP) and the statistical areas fished reported on 
Vessel Trip Reports (VTR) from matched fishing trips from 2004 to 2006. Trip subcategories are 
based on the NEFOP-reported number of statistical areas fished. Note: percentages may not sum 
to 100 due to rounding.
 


Year Subtrip  
category 


Subtrip  
category trips 


Agreement  
level 


Number 
of trips 


Percent of total 
subtrip trips (%)


Complete 129 95.6Single subtrip 135 
None 6 4.4


Complete 6 5.3
None 2 1.8


2004 


Multi-subtrip 114 


Partial 106 93.0
Complete 462 94.3


None 27 5.5
Single subtrip 490 


Partial 1 0.2
Complete 57 13.9


None 13 3.2


2005 


Multi-subtrip 411 


Partial 341 83.0
Complete 293 96.1


None 10 3.3
Single subtrip 305 


Partial 2 0.7
Complete 35 16.7


None 6 2.9


2006 


Multi-subtrip 209 


Partial 168 80.4
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Table 5. Summary of the agreement levels between statistical areas fished recorded by the 
Northeast Fisheries Observer Program (NEFOP) and the statistical areas fished as determined 
using Vessel Monitoring System (VMS) positional data from matched fishing trips from 2004 to 
2006. Trip subcategories are based on the NEFOP-reported number of statistical areas fished. 
*Note: percentages may not sum to 100 due to rounding. 
 


Year Subtrip 
category 


Subtrip 
category trips 


Agreement 
level 


Number  
of trips


Percent of total 
subtrip trips (%)


Complete 123 91.1Single subtrip 135 
Partial 12 8.9


Complete 77 67.5


2004 


Multi-subtrip 114 
Partial 37 32.5


Complete 431 88.0
None 1 0.2


Single subtrip 490 


Partial 58 11.8
Complete 306 74.5


2005 


Multi-subtrip 411 
Partial 105 25.5


Complete 274 89.5Single subtrip 306 
Partial 32 10.5


Complete 149 71.6


2006 


Multi-subtrip 208 
Partial 59 28.4
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Table 10. 2004 summary of the Vessel Monitoring System (VMS) data subsets compared to the 
subset of Vessel Trip Reports (VTR) landings (kg), by species and gear type (bottom otter trawl 
gear = OTF, scallop dredge gear = DRS, sink gillnet = GNS, and benthic longline = LLB). 
 


VTR  VMS 


Species 
VTR 
gear 
code 


Number 
of 


Vessels 


Number 
of trips 


VTR 
landings


(kg) 


Number 
of trips 


VMS 
landings 


(kg) 


Percent 
of VTR 


landings 
(%)


OTF 444 9,167 3,507,919  2,724 1,829,688 52.2 
DRS 6 9 535  3 14 2.5 
GNS 171 6,972 1,726,238  116 25,959 1.5 


Atlantic cod 
(Gadus morhua) 


LLB 67 1,221 198,117  253 18,355 9.3 
OTF 384 6,323 5,908,548  2,472 4,619,014 78.2 
DRS 1 1 0  0 0 N/A
GNS 137 3,313 133,401  86 9,789 7.3 


Haddock 
(Melanogrammus aeglefinus) 
 


LLB 55 986 795,572  261 467,285 58.7 
OTF 404 7,337 6,749,688  2,061 5,373,053 79.6 
DRS 36 62 4,346  48 4,072 93.7 
GNS 93 1,541 145,727  31 1,862 1.3 


Yellowtail flounder 
(Limanda ferruginea) 


LLB 0 0 0  0 0 N/A
OTF 471 9,866 4,393,835  2,314 3,125,651 71.1 
DRS 18 37 750  26 660 87.9 
GNS 129 3,029 88,606  57 1,433 1.6 


Winter flounder 
(Pseudopleuronectes americanus) 
 


LLB 9 67 298  10 37 12.3 
OTF 158 1,291 90,880  105 18,217 20.0 
DRS 0 0 0  0 0 N/A
GNS 12 63 642  0 0 0.0 


Windowpane flounder 
(Scophthalmus aquosus) 


LLB 0 0 0  0 0 N/A
OTF 555 9,467 1,870,948  2,325 880,759 47.1 
DRS 226 1,226 381,761  1,179 380,203 99.6 
GNS 268 8,119 5,186,982  118 70,362 1.4 


Goosefish 
(Lophius americanus) 


LLB 26 146 1,288  75 854 66.3 
OTF 234 3,212 7,334,373  721 2,069,807 28.2 
DRS 0 0 0  0 0 N/A
GNS 63 415 21,948  7 1,976 9.0 


Silver hake 
(Merluccius bilinearis) 


LLB 4 17 36,311  4 148 0.4 
OTF 172 2,226 769,215  510 235,494 30.6 
DRS 0 0 0  0 0 N/A
GNS 26 353 93,767  33 1,044 1.1 


Red hake 
(Urophycis chuss) 
 


LLB 7 21 376  7 292 77.6 
 







 23


Table 11. 2005 summary of the Vessel Monitoring System (VMS) data subsets compared to the 
subset of Vessel Trip Reports (VTR) landings (kg), by species and gear type (bottom otter trawl 
gear = OTF, scallop dredge gear = DRS, sink gillnet = GNS, and benthic longline = LLB). 
  


VTR  VMS 


Species 
VTR 
gear 
code 


Number 
of 


Vessels 


Number 
of trips 


VTR 
landings


(kg) 


Number 
of trips 


VMS 
landings 


(kg) 


Percent 
of VTR 


landings 
(%)


OTF 381 9,005 3,201,456  4,415 2,491,742 77.8 
DRS 8 11 1,209  10 100 8.3 
GNS 157 6,711 1,574,496  697 164,299 10.4 


Atlantic cod 
(Gadus morhua) 


LLB 89 1,373 205,952  638 98,546 47.8 
OTF 342 6,471 5,246,396  3,670 5,036,560 96 
DRS 3 4 15  3 14 93.9 
GNS 125 3,054 59,757  292 4,494 7.5 


Haddock 
(Melanogrammus aeglefinus) 
 


LLB 80 1257 849,769  650 659,669 77.6 
OTF 352 7,138 3,815,235  3,175 3,473,828 91.1 
DRS 30 45 2,059  42 1,883 91.5 
GNS 77 1,180 104,756  30 259 0.2 


Yellowtail flounder 
(Limanda ferruginea) 


LLB 5 19 28  16 23 83.6 
OTF 413 9,225 3,407,204  3,458 2,786,325 81.8 
DRS 37 65 13,237  64 12,772 96.5 
GNS 118 2,530 36,739  189 1,069 2.9 


Winter flounder 
(Pseudopleuronectes americanus) 
 


LLB 11 84 549  66 473 86.1 
OTF 158 1,057 80,999  227 45,762 56.5 
DRS 0 0 0  0 0 N/A
GNS 9 77 523  0 0 0.0 


Windowpane flounder 
(Scophthalmus aquosus) 


LLB 4 9 10  8 9 91.3 
OTF 493 9,197 1,857,280  3,603 1,359,021 73.2 
DRS 317 2,722 335,072  1,498 321,271 95.9 
GNS 246 8,736 5,065,683  801 448,437 8.9 


Goosefish 
(Lophius americanus) 


LLB 36 212 1,841  182 1,260 68.4 
OTF 193 2,689 7,391,321  1197 3,489,085 47.2 
DRS 2 2 365  2 365 100.0 
GNS 41 255 20,219  8 4,400 21.8 


Silver hake 
(Merluccius bilinearis) 


LLB 7 30 110,972  20 37,219 33.5 
OTF 143 1,838 482,879  757 152,655 31.6 
DRS 1 1 125  1 125 100.0 
GNS 24 239 64,020  25 1,810 2.8 


Red hake 
(Urophycis chuss) 
 


LLB 4 10 176  6 76 43.3 
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Table 12. 2006 summary of the Vessel Monitoring System (VMS) data subsets compared to the 
subset of Vessel Trip Reports (VTR) landings (kg), by species and gear type (bottom otter trawl 
gear = OTF, scallop dredge gear = DRS, sink gillnet = GNS, and benthic longline = LLB). 
 


VTR  VMS 


Species 
VTR 
gear 
code 


Number 
of 


Vessels 


Number 
of trips 


VTR 
landings


(kg) 
 Number 


of trips 


VMS 
landings 


(kg) 


Percent 
of VTR 


landings 
(%)


OTF 350 7,493 2,913,548  5,799 2,680,732 92.0 
DRS 5 8 420  7 184 43.8 
GNS 153 6,764 1,427,295  2739 656,843 46.0 


Atlantic cod 
(Gadus morhua) 


LLB 80 1,154 204,792  511 91,031 44.5 
OTF 296 4,938 2,242,491  3,994 2,186,209 97.5 
DRS 5 5 1,303  4 1,299 99.7 
GNS 122 2,964 65,539  1275 26,864 41.0 


Haddock 
(Melanogrammus aeglefinus) 
 


LLB 76 1091 403,958  496 299,395 74.1 
OTF 319 6,402 1,772,976  4,938 1,674,672 94.5 
DRS 24 36 4,098  35 4,076 99.4 
GNS 67 1,293 90,562  244 2,355 2.6 


Yellowtail flounder 
(Limanda ferruginea) 


LLB 5 12 14  11 13 96.7 
OTF 381 8,460 2,534,691  5,530 2,115,716 83.5 
DRS 36 73 4,951  71 4,926 99.5 
GNS 109 2,825 43,398  979 6,983 16.1 


Winter flounder 
(Pseudopleuronectes americanus) 
 


LLB 8 57 463  42 428 92.5 
OTF 151 1,246 86,897  607 61,621 70.9 
DRS 1 2 7  2 7 100.0 
GNS 9 37 107  7 24 22.6 


Windowpane flounder 
(Scophthalmus aquosus) 


LLB 1 1 2  1 2 100.0 
OTF 459 8,032 1,574,844  5,747 1,417,361 90.0 
DRS 336 3,917 323,214  3,650 317,777 98.3 
GNS 261 8,050 4,127,303  2910 1,510,988 36.6 


Goosefish 
(Lophius americanus) 


LLB 22 113 1,004  99 706 70.3 
OTF 197 3,098 5,294,681  2242 4,590,130 86.7 
DRS 1 3 14  3 14 100.0 
GNS 37 251 18,600  98 11,729 63.1 


Silver hake 
(Merluccius bilinearis) 


LLB 4 13 14,628  5 4,616 31.6 
OTF 152 1,983 525,546  1346 447,917 85.2 
DRS 2 2 29  2 29 100.0 
GNS 22 257 27,383  112 10,260 37.5 


Red hake 
(Urophycis chuss) 
 


LLB 4 6 531  5 524 98.7 
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Table 13. Summary of the agreement levels between statistical areas recorded on Vessel Trip 
Reports (VTR) and the statistical areas fished as determined using Vessel Monitoring System 
(VMS) positional data from matched fishing trips from 2004 to 2006. Trip subcategories are based 
on the VMS determined number of statistical areas fished. Note: percentages may not sum to 100 
due to rounding. 
 


Year Subtrip 
category 


Subtrip 
category 


trips 


Agreement 
level 


Number  
of trips 


Percent 
of total 


subtrip trips
(%)


Complete 2,688 92.8
None 194 6.7


Single subtrip 2,895


Partial 13 0.4
Complete 74 2.5


None 139 4.6


2004 


Multi-subtrip 2,997


Partial 2,784 92.9
Complete 5,267 93.6


None 334 5.9
Single subtrip 5,630


Partial 29 0.5
Complete 265 6.2


None 206 4.8


2005 


Multi-subtrip 4,279


Partial 3,808 89.0
Complete 12,869 95.4


None 590 4.4
Single subtrip 13,488


Partial 29 0.2
Complete 234 4.1


None 221 3.9


2006 


Multi-subtrip 5,677


Partial 5,222 92.0
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Figure 1. Statistical areas used for commercial fisheries data collection by the National Marine 
Fisheries Service in the Northeast Region. The 50, 100 and 500 fa bathymetric lines are shown 
in light gray and the U.S. Exclusive Economic Zone is indicated by the dashed black line.
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Figure 2. Number of vessels using Vessel Monitoring System (VMS) in the northeast United 
States between 1998 and 2006.
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Figure 3. Percent frequency and cumulative percent distributions of average vessel speed (knots) as 
determined from Vessel Monitoring System (VMS) positions for vessels fishing fish bottom otter trawl 
(OTF), scallop dredge (DRS), sink gillnet (GNS) and benthic longline (LLB). The dashed lines represent 
the bounds used in this study to define fishing activity (OTF = 2.0 – 4.0 knots, DRS = 2.5 – 6.0 knots, 
GNS = 0.1 – 1.3 knots, LLB = 0.1 – 1.3 knots). 







 34


0 2 4 6 8 10 12 14
0


5


10


15


20


25


30


35


Vessel speed (knots)


0 2 4 6 8 10 12 14
0


5


10


15


20


25


30


35


DRS - Fishing activity


DRS - Other activity


0 2 4 6 8 10 12 14


P
er


ce
nt


 fr
eq


ue
nc


y 
(%


)


0


5


10


15


20


25


30


35


Vessel speed (knots)


0 2 4 6 8 10 12 14


P
er


ce
nt


 fr
eq


ue
nc


y 
(%


)


0


5


10


15


20


25


30


35


OTF - Fishing activity


OTF - Other activity


 
 
Figure 4. Percent frequency distribution of instantaneous vessel speed (knots) of vessels fishing fish 
bottom otter trawl gear (OTF) and scallop dredge gear (DRS) characterized by both ‘fishing’ and ‘other’ 
activity. These data were collected using high-frequency polling of the vessel’s global positioning unit 
(1 observation/10 seconds) and represent the aggregate of two separate fishing trips taken by different 
vessels per gear type. The dashed lines represent the bounds used in this paper to define fishing activity 
(OTF = 2.0 – 4.0 knots, DRS = 2.5 – 6.0 knots). 
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Figure 5. Comparison of 2005 Vessel Monitoring System (VMS) – Northeast Fisheries Observer 
Program (NEFOP) species stock allocations at the trip-level and associated 95% confidence ellipse. 
Only those species-trip allocations where VMS and NEFOP-based methods agreed on the number of 
stock areas fished and the number of stock areas fished >1 were compared. 
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Abstract 
Vessel monitoring system (VMS) positional data from northeast United States fisheries were used to 
validate the statistical area fished and stock allocation of commercial landings derived from mandatory 
logbooks. A gear-specific speed algorithm was applied to VMS positions collected between 2004 and 
2011 from the otter trawl, scallop dredge, sink gillnet and benthic longline fisheries to estimate the 
location of fishing activity. Estimated fishing locations were used to re-allocate the stock area landings 
of eight federally managed groundfish species. The accuracy of the VMS method relative to the 
mandatory logbooks was assessed using haul locations and catch data recorded by at-sea observers. 
VMS-based allocations generally outperformed VTR-based allocations; VMS methods achieved stock 
allocations more similar to observer-based allocations in 85 of the 144 cases examined (59.0%; 18 
stocks over 8 years). 
 
In more recent years, the performance of the VMS-based allocation has been more similar to that of the 
VTR-based algorithm. The similarities in the recent performance of the two allocation methods is likely 
attributable to a growing number of smaller vessels that are now required to use VMS whereas as 
historically, VMS was only required of the larger offshore trawlers participating in special management 
programs. The VMS algorithm tended to overestimate the number of statistical areas fished such that 
when a trip’s fishing activity occurred in a single statistical area, logbooks more accurately reflected the 
true fishing location. On trips where fishing activity occurred in multiple statistical areas, the VMS 
algorithm showed appreciable gains relative to logbook data. VMS-based methods show promise as a 
means of validating the VTR-based allocations. However, given the limited extent of VMS both over 
time and in breadth of fisheries covered, it is not an acceptable surrogate for VTR-based allocations, but 
does provide a valuable tool for monitoring vessel reporting compliance and evaluating the potential 
impacts of vessel misreporting. 
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Introduction 
Among the federally managed fish species in the northeast United States (U.S.), eight species are 
managed and assessed as two or more discrete stocks. The eight species are: Atlantic cod (Gadus 
morhua), haddock (Melanogrammus aeglefinus), yellowtail flounder (Limanda ferruginea), winter 
flounder (Pseudopleuronectes americanus), windowpane flounder (Scophthalmus aquosus), goosefish 
(Lophius americanus), silver hake (Merluccius bilinearis) and red hake (Urophycis chuss). Stock units 
are comprised of statistical area groupings (Fig. 1) with stocks defined by divisions that, in most cases, 
relate to oceanographic features (e.g., Gulf of Maine, Georges Bank; Table 1). All of the species are 
managed under the Northeast Multispecies Fisheries Management Plan (NEFMC, 1985), with the 
exception of goosefish which is managed under the Monkfish Fisheries Management Plan (NEFMC, 
1998). 
 
In the northeast U.S., dealer weighout data are assumed to be a census of commercial landings amounts.  
Commercial landings are allocated to management stocks using the statistical areas reported on the 
mandatory paper logbooks (Wigley et al., 1998). These logbooks are referred to as vessel trip reports 
(VTRs). Current VTR regulations require that on completion of a fishing trip, a logbook report must be 
submitted which documents the total catch by species for each statistical area in which fishing occurred 
(Title 50 of the U.S. Congressional Federal Register, Part 648.7). Despite the regulations, it is known 
that misreporting of statistical area occurs, most frequently in the form of underreporting the number of 
statistical areas fished when fishing occurs in more than one area (Palmer et al., 2007; A. Applegate and 
T. Nies pers. comm.). While, underreporting of statistical areas does not necessarily translate to the 
misclassification of commercial landings to stock areas, the potential exists and the magnitude of these 
effects on the allocation of commercial landings requires evaluation. 
 
The most reliable source of fisheries-dependent catch and effort data in the northeast U.S. are available 
from the information collected by at-sea fisheries observers. However, because these data are limited in 
their coverage (e.g., generally < 5% of all certain fisheries in a given year, Wigley et al., 2007) they 
cannot provide the synoptic coverage necessary to allocate commercial landings to stock area with any 
regularity. Vessel monitoring systems (VMS) in the northeast were first implemented for the limited-
access scallop fisheries in 1998 (NEFMC, 1993). The use of VMS has increased over time (Fig. 2) and 
expanded to cover many fisheries (Table 2). Historically the larger off-shore vessels participating in the 
limited-access scallop and special-access groundfish fisheries were more likely to be equipped with 
VMS compared to the smaller near-shore vessels. With the passage of Framework 17 to the Atlantic sea 
scallop Fishery Management Plan (FMP; NEFMC, 2005) and Framework 42 to the Multispecies FMP 
(NEFMC, 2006), VMS is now required for a greater proportion of the smaller near-shore scallop and 
groundfish fleets. While VMS does not provide census coverage of these fleets, it does provide census 
coverage of trips taken by those vessels equipped with VMS. Given the increasing use of VMS in the 
region, this represents a potential tool to conduct large-scale validation of the statistical areas reported 
on VTRs. 
 
Vessel positions obtained from VMS have been used as a proxy for the location of fishing effort in prior 
work (Deng et al., 2005; Murawski et al., 2005; Mills et al., 2007). Commonly, the average vessel speed 
is used to differentiate fishing activity from non fishing activity (Deng et al., 2005; Murawski et al., 
2005). Many VMS programs do not require the transmission of instantaneous vessels speeds; only a 
vessel position and a date and time stamp. This has changed recently in some fisheries (Mills et al. 
2007); however, most users of VMS data must infer vessel speed and course from averages calculated 
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from successive positions. Northeast U.S. VMS regulations only require the transmission of the position 
and the associated date and time. Positions are typically collected once per 30 min from vessels 
participating in the limited access scallop fishery and once per 60 min from vessels participating in the 
groundfish fishery (Table 2). The classification error of fishing versus non-fishing activity will depend 
in part on whether the vessels speeds available to the analysis represent instantaneous vessels speeds or 
averaged vessels speeds calculated from the distance traveled between VMS polling events. As the VMS 
polling frequency increases, the relative accuracy of the calculated speeds decreases (Figure 3). The 
average vessel speed method can achieve accuracy levels as great as 99%, however it can also result in 
the incorrect classification of non-trawling activity (Mills et al., 2007) leading to an overestimation of 
fishing intensity. A more complex method utilizing both vessel speed and directionality has been 
attempted (Mills et al., 2007); however, this method did not improve the detection of fishing activity and 
reduced the inclusion of false positives only slightly (0.7%). 
 
When using the vessel-speed method, the amount of classification error is sensitive to the VMS polling 
rate (Figure 3, Palmer, 2008), the speed ranges used to define fishing activity and the practices of the 
fishery under observation (e.g., how much overlap exists between the vessel-speed signals of fishing and 
non-fishing activity, how long are individual hauls). With the exception of Mills et al. (2007) much of 
the work so far published in the fisheries literature has utilized VMS data without a quantitative 
assessment of the classification error of fishing vs. non-fishing activity when the vessel-speed method is 
used. This paper assesses the ability of the VMS vessel-speed method to detect the statistical area fished 
and allocate fishery landings to stock area by comparing results to matching NEFOP trips. The method 
is then applied to assess VTR area reporting compliance and its impacts on the current VTR-based 
allocation method used in the northeast US.  
 
 
Materials and methods 
Data sources 
VTR logbook trip, gear and species catch data were extracted from the VTR logbook reports from 
calendar years 2004 to 2011; prior to 2004, fewer than 500 vessels were equipped with VMS units in the 
Northeast Region, thus limiting the scope of a VMS-based allocation (Fig. 2). The analytical datasets 
were post-processed to remove any overlapping trips (i.e., trips taken by the same vessel with a date of 
sail occurring before the date of landing of a previous trip). Overlaps occur because of VTR reporting 
and/or data entry errors. This process resulted in the removal of between 1.2% and 2.2% of the total 
annual reported VTR trips from 2004 and 2011. Of the remaining trips, only those trips where at least 
one of the eight study species were reported as retained catch were retained in the dataset (Atlantic cod, 
haddock, yellowtail flounder, winter flounder, windowpane flounder, monkfish, silver hake, and red 
hake). Because the focus was on assessing the impact of statistical area misreporting on the proration of 
commercial landings, discards were not included in these analyses. All species weights were converted 
to live weight in kilograms (kg) using standard species conversion factors established by the Northeast 
Fisheries Science Center (NEFSC). The VTR dataset was further restricted to include only the four 
major gear types responsible for species landings in the region: fish bottom otter trawl (OTF), scallop 
dredge (DRS), sink gillnet (GNS) and benthic longline (LLB). VTR species landings were then assigned 
to a stock area based on the statistical area fished reported on the logbook (Palmer and Wigley, 2007; 
Table 1). The final VTR subsets used in this analysis contained between 23,000 and 34,000 trips per 
year (Table 3). 
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All available VMS data were extracted from the VMS database for each vessel and assigned to the 
appropriate VTR trip by matching on the vessel and assigning all VMS point locations with dates 
between the VTR date of sailing and date landed to the respective trip. The average vessel speed was 
calculated by dividing the haversine distance (Sinnott, 1984) by the time difference between consecutive 
VMS positions. All positions were assigned to a National Marine Fisheries Service (NMFS) statistical 
area (Fig. 1). Summaries of the number of VMS-VTR matched trips by year are included in Table 3. 
 
In the northeast U.S., at-sea fisheries observers are coordinated by the NEFSC’s Northeast Fisheries 
Observer Program (NEFOP). Beginning in May, 2010 at-sea monitors (ASMs) were also deployed in 
the groundfish fishery. While the data collected by ASMs could be included in this analysis for the years 
2010 and 2011, to date it has not been. Future updates of this work will attempt to incorporate ASM 
data.  All NEFOP trips which could be matched to the list of VMS-VTR matched trips were extracted 
from the observer database. Matches were established using the vessel, date of sailing and date landed as 
reported on the VTR; trips with multiple matches were removed from the analyses. For all matched trips 
the associated haul duration, statistical area fished, species and retained catch weights were also 
extracted; retained catch weights were converted to live weight in kilograms (kg) using standard NEFSC 
conversion factors. Summaries of the number of matches by year are included in Table 3. 
 
Method development and application 
Past research using northeast U.S. VMS data have differentiated fishing activity from non-fishing 
activity by using only upper-speed bounds; < 3.5 knots for bottom trawl vessels (Murawski et al., 2005) 
and < 5.0 knots for scallop dredge vessels (Rago and McSherry, 2001). To our knowledge no attempt 
has been made to identify fishing activity from the VMS signals of fixed-gear vessels (i.e., sink gillnet, 
benthic longline). We attempted to improve vessel-speed classifications and extend the application to 
fixed-gear vessels through a combination of visual examination of the percent frequency distributions of 
VMS-derived average speeds, knowledge of fishing operations and observations from high-frequency 
polled GPS data. 
 
Percent frequency distributions of VMS average vessel speed were plotted for all gear types (Fig. 4). 
These were then compared to percent frequency distributions of activity-specific (fishing vs. non-
fishing) instantaneous vessel speeds from high-frequency polled GPS data (1 fix/10 seconds) collected 
from vessels involved in NMFS Cooperative Research projects (Fig. 5). These data sets included precise 
observations of the dates and times of fishing activity. Six trips taken by five separate vessels were 
analyzed; two groundfish bottom trawl trips, two scallop dredge trips and two gillnet trips. Individual 
vessel speed observations from all trips were combined by gear type and activity was classified as either 
‘fishing’ or ‘other’. For mobile gear, ‘fishing’ was defined as the period from winch brake lock to winch 
brake release; presumably the period when the gear is actually in contact with the bottom. For fixed 
gillnet gear, ‘fishing’ was defined as the period when gear is being hauled back. Unfortunately, high 
frequency polling data were not available for benthic longline activity. It is assumed that fixed gears 
such as sink gillnet and benthic longline gear are likely to be fished in very specific and limited 
geographic areas on a given trip, thus it is unlikely fishing is occurring on multiple fish stocks on a 
single trip. If this assumption is true, these analyses will not be as sensitive to misclassification of fixed 
gear activity relative to mobile gear activity. 
 
VMS-based bottom otter trawl activity exhibits a very pronounced bi-modal distribution of vessel 
speeds. It was assumed that the first mode (2.8 knots) represented fishing activity and the second mode 
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(8.0 knots) was indicative of steaming activity. Fishing activity falls within a very narrow range from 
approximately 2.0 to 5.0 knots as evidenced by the distributions observed from the high-frequency GPS 
data. A fishing speed window of 2.0 knots < fishing activity < 4.0 knots was used. This window fits the 
high-frequency polled GPS well, correctly classifying 99.2% of fishing activity. However, it also 
incorrectly categorizes 31.8% of non-fishing activity as fishing activity (Fig. 5). It is expected, that a 
portion of the non-fishing activity falling inside the window of fishing speed represents activity 
associated with the hauling and setting of the gear, which suggests that the impact of false-positives on 
statistical area fished estimation may not be as great as the 31.8% figure implies. 
 
The VMS-based average-vessel-speed distribution of scallop dredge activity has a nearly tri-modal 
distribution (Fig. 4). Unlike bottom otter trawl speed distributions there is a high percentage of activity 
close to 0.0 knots. This may be indicative of shucking activity when vessels are drifting and allowing the 
crew to shuck scallops and clear the deck. The primary mode (4.2 knots) was assumed to represent 
fishing activity and the 8.2 knot mode was assumed to represent steaming activity. Scallop dredge 
fishing activity occurs over a broader range compared to trawl activity, falling between approximately 2 
to 7 knots as evidenced by the distributions observed from the high-frequency GPS data (Fig. 5). A 
fishing speed window of 2.5 knots < fishing activity < 6.0 knots was used. This window fit the high-
frequency polled GPS well, correctly classifying 98.3% of fishing activity; however, it incorrectly 
categorized 69.3% of non-fishing activity. 
 
Like scallop dredge activity, VMS-observed sink gillnet average speed distributions have a tri-modal 
distribution (Fig. 4). Based on personal knowledge of gillnet operations, the first mode (0.6 knots) was 
interpreted as representing the hauling of gillnet gear, the second mode (3.0 knots) as re-setting the nets 
and the third mode (8.2 knots) as steaming activity. The majority of presumed hauling activity occurred 
between the speeds of 0.1 and 1.3 knots. This window did not fit the high-frequency polled GPS well. 
Only 50.0 % of the fishing activity was correctly identified. Conversely, this speed window incorrectly 
classified only 25.3% of non-fishing activity. Given the limited scope of the high frequency polling data 
(i.e., 2 trips taken by 1 vessel) and the likelihood that the geographic extent of fixed gear vessels is 
somewhat limited, a decision was made to use the 0.1 and 1.3 knot speed window. 
 
Benthic longline average speed distributions have a bimodal distribution (Fig. 4). The first mode (0.8 
knots) was interpreted as representing the hauling and setting of the longline gear and the second mode 
(10.0 knots) as steaming to and from the fishing grounds. For benthic longline gear the same speed used 
for gillnet gear was used (0.1 < fishing activity < 1.3 knots). 
 
Those VMS locations identified as representative of fishing activity were then used to determine the 
statistical areas in which fishing occurred. Statistical areas fished were compared across data sources to 
assess whether the statistical areas derived from VMS-defined fishing activity represented an 
improvement over VTR reported statistical areas relative to NEFOP data. Trips were broken into two 
categories: single area trips (fishing occurs in only one statistical area per trip) and multi-area trips 
(fishing occurs in more than one statistical area per trip). Because all stock boundaries are divided along 
statistical area boundaries, correct reporting of multi-area trips are of the greatest concern. These are the 
trips having the potential to fish on multiple stocks of fish in a single trip and where misreporting of 
statistical area(s) may lead to incorrect estimates of stock removals. For each trip, the levels of 
agreement between the NEFOP, VMS and VTR statistical areas were categorized as in agreement 
(‘Complete’), not in agreement (‘None’) or  in partial agreement (‘Partial’; at least one statistical area 







“Draft report for peer review only” 
 


was in agreement, but not all). Agreement levels were contingent on agreement among both the number 
of statistical areas reported and the identity of those statistical areas. For example, if a VTR reports that 
fishing occurred in statistical areas 515 and 521 and VMS positions indicate that fishing occurred in 515 
and 521 then the trip would be considered to be in agreement (‘Complete’). If the VTR reported fishing 
in 515, and the VMS data suggests fishing occurred in 515 and 521, then the trip would be considered to 
be in partial agreement (‘Partial’). If the VTR reported fishing in 515, and the VMS data suggests 
fishing occurred only in 521, then the trip would not be considered to be in agreement (‘None’). The 
same analysis was repeated on the larger set of VMS and VTR matched trips. 
 
A VMS-based allocation algorithm was devised using the statistical areas fished from the VMS data to 
re-allocate VTR-reported landings to stock area. Fishing activity was assigned to stock area based on the 
species landed and statistical area in which the fishing activity was occurring. The time spent fishing in 
each stock area was estimated as the sum of fishing activity blocks occurring in each stock area. The 
duration of one activity block is contingent on the VMS polling frequency which is variable, but 
generally once per 30 minutes for scallop vessels and once per hour for groundfish vessels. Total VTR 
trip landings for each species (s) were allocated to stock area (k) based on the ratio of time spent fishing 
in each stock area as determined from VMS locations (Equation 1). 
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where: 


ksL̂  = VMS prorated trip landings for species s, stock k (kg) 


ls = trip landings for species s in stock area, k, as derived from VTR reports (kg) 
li = trip landings for species s in stock areas i, where i ≠ k, as derived from VTR reports (kg) 
tk = time spent fishing in stock area, k, as derived from VMS positional data (days) 
ti = time spent fishing in stock area i, where i ≠ k, as derived form VMS positional data (days) 
 
The results of the VMS-based allocation were compared to landings allocation derived from both 
NEFOP and VTR data sources to assess the relative accuracy of the VTR-based allocation and 
determine if the VMS-based algorithm resulted in improved estimates of landings by stock area. VTR 
and NEFOP species landings were prorated by assigning landings to stock area based on the reported 
statistical area. All comparisons were performed through an examination of the percent allocation to 
stock area as opposed to absolute landings because percent allocations derived from the traditional VTR 
source are used to allocate the amounts of commercial landings as determined through dealer weighout 
data (Wigley et al., 1998). The same analysis was performed on the larger VMS-VTR matched data set.  
 
The VMS-based allocation method assumes a constant species catch-per-unit-effort (CPUE) at all 
fishing locations (i.e., species catch is distributed only as a function of the time spent fishing in each 
stock area). This assumption neglects species habitat preferences (e.g., sediment composition, water 
depth and temperature, etc.) which would result in species being more likely to be caught in some 
locales and not others. To assess the degree to which this assumption was violated, individual species 
trip allocations from the VMS-method were compared to the same allocations as determined from 
NEFOP observations using linear regression. 
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Results 
Method validation using NEFOP data 
Statistical area agreement between NEFOP and VTR was > 94% for single area trips across all years 
between 2004 and 2011, but less than 17% for multi-area trips (Table 4). Nearly all disagreements 
among the ‘partial’ multi-area trips matches (> 98%) are due to under-reporting of statistical areas 
(fewer statistical areas reported on the VTR compared to NEFOP); for example there were 105 trips in 
2004, 337 in 2005, 166 in 2006, 247 in 2007 and 219 in 2008. There was a general trend towards 
improved VTR reporting of multi-area trips between 2004 and 2006, though the level of accurate 
reporting has remained constant at approximately 15% since 2007, with the exception of 8% accurate 
reporting of multi-area trips in 2010. Given the small sample size, limited number of years of NEFOP 
comparisons and potential for observer-type effects on VTR-reporting, caution should be taken in 
inferring any meaningful conclusion based on these apparent trends. 
 
The statistical area agreement between NEFOP and VMS-based statistical areas was lower (≥ 88.0%) 
for single-area trips compared to the NEFOP-VTR comparisons (Table 5). The cause of disagreement 
among single-area trips is primarily due to the overestimation of statistical areas fished by the VMS-
based method. The overestimation results from the VMS-based method misclassifying non-fishing 
activity as fishing activity. Agreement among multi-area trips is greater (> 67%) when using the VMS-
method compared to the VTR-reported statistical area trips, with only a single trip in complete 
disagreement across the time series (2009). Among statistical areas in partial agreement there was a 
tendency for the VMS-method to overestimate the number of statistical areas fished (e.g., 59.5% of 
partial matches in 2004, 53.3% in 2005, 50.8% in 2006, 57.3% in 2007, and 56.3% in 2008). The 
performance of the VMS-based method in detecting statistical areas fished is not equivalent for all gear 
types; a closer examination of the VMS-NEFOP statistical area comparison in 2005 showed that 80.3% 
(535 of 666) of trawl trips, 65.4% (17 of 26) of dredge trips, 83.8% (88 of 105) of gillnet trips and 
97.1% (101 of 104) of longline trips have agreement levels of ‘Complete’. This finding supports the 
assumption that the misclassification of the location of fixed gear fishing activity is less likely compared 
to mobile gear activity. 
 
The VMS-based allocation method arrived at annual stock allocations closer to NEFOP allocations 
relative to the VTR-based allocations for 85 of the 144 stock comparisons examined (eighteen stocks 
over five years; Tables 6 – 13). There were no species allocations for which the VMS-based allocation 
under-performed the VTR allocation in all eight years. There was a general improvement in the VMS-
based allocation between 2004 and 2006 with the number of species for which it under-performed the 
VTR allocation decreasing from three in 2004 to only one in 2006. However, the VMS method did not 
outperform the VTR method in 2007 and 2010, and only marginally better in 2008 and 2009. The two 
methods were equal in 2011 in terms of number of stocks. Of all species, goosefish, silver hake and red 
hake had the greatest percent difference relative to the NEFOP allocation. Comparisons of the individual 
trip stock allocations between the VMS-based method and NEFOP allocation in 2005 showed strong 
agreement between VMS and NEFOP stock allocations (r = 0.823, p < 0.001, n=514; Fig. 6), however 
there was considerable spread in the residuals. There are large differences in the NEFOP landings 
compared to VTR landings shown in Tables 6 – 13 for some species, most notably monkfish (e.g., in 
2004 NEFOP estimated 380 mt compared to the VTR estimate of 71 mt). The exact reasons for these 
discrepancies are unknown, however there is a tendency for self-reported hail weights to be biased low 
(Palmer et al., 2007). Additionally, monkfish tails constitute a large proportion of monkfish landings and 
these are often incorrectly reported on VTRs as whole monkfish (Palmer et al., 2007). A conversion 
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factor of 3.32 is applied to monkfish tail landings to convert these to whole weights; incorrect reporting 
of monkfish tails as whole monkfish will results in the underestimation of VTR monkfish landings by 
approximately a factor of 3. 
 
Extrapolation to larger VMS-VTR matched dataset 
The NEFOP-VMS-VTR subset of data used to validate the VMS-based method is relatively small 
compared to the total population of VTR-recorded trips (Table 3). The validation results suggest that for 
some trips monitored through VMS, the VMS-based allocation method can be used to gauge the 
accuracy of the stock allocations as determined through VTR reports. The VMS-VTR matched set is a 
much larger dataset. The subset of VTR reports examined (eight species caught using the four gear 
types) account for only approximately a quarter of the total VTR reports in a given year (Table 3), 
however this dataset accounts for greater than 95% of the landings of all the study species across the 
time series through 2008 (Table 14). Interestingly, beginning in 2009, the percentage of species landings 
included in the VTR subset began to decline, most notably for haddock which declined precipitously to 
only 56.9% of the total haddock landings by 2011. This decline is almost definitely due to increased use 
of the haddock separator trawl and Ruhle trawl from 2009 through 2011. Future updates of this work 
should include these gears types in the trawl category. 
 
Similarly, VMS coverage is available for only 5,892 to 25,924 of the VTR trips in a given year (Table 
3), but these trips typically account for a majority of the total landings of individual species (Table 14). 
By 2006, VMS data were available for trips responsible for landing greater than 70% of all species but 
goosefish; coverage of goosefish landings is low because there are no specific VMS requirements for the 
goosefish fishery (Table 2). Since 2008 VMS data covered > 70% of all species landings with the 
exception of monkfish, windowpane flounder and silver hake. The sole exception is the coverage of 
haddock landings in 2011 which is likely explained by the exclusion of the haddock separator and Ruhle 
trawl from this analysis. There has been a slight decline in the number of vessels covered by VMS since 
2007 (Fig. 2). It is unclear whether this has contributed to the decrease in the percentage of landings 
covered by VMS or is reflective of vessel matriculation from the fishery. 
 
All demersal species examined in this analysis are primarily caught by the otter trawl fishery except 
goosefish where gillnet gear is responsible for the majority of the landings. Gillnet is the secondary gear 
type for all species with the exception of haddock and silver hake which are secondarily targeted by 
benthic longline (Tables 15 -22). VMS coverage of the landings by most gear types is highly variable, 
though generally increasing with time; there is a general pattern of low gillnet coverage of the landings 
of most species during the time series. 
 
Examination of the VTR statistical area reporting using VMS-based statistical areas fished showed 
similar patterns to those observed in the NEFOP-VMS-VTR comparisons. Agreement levels of single-
area trips exceeded 92% in all years and always less than 8.6% for multi-area trips (Table 23). This level 
of agreement is less than that observed in the NEFOP-VTR comparison. It is unclear whether these 
lower rates of agreement in the single-area trips are due to the overestimation of the number of statistical 
areas fished by the VMS method, an observer-effect, or some other factor. Closer examination of the 
partial matches revealed that the number of vessels apparently under-reporting the number of statistical 
areas fished was 397 in 2004, 477 in 2005 and 629 in 2006. Those vessels that likely frequently under-
report trips (> 5 trips in a year) are responsible for the majority of the potentially under-reported trips. In 
2004 there were 179 vessels that appeared to frequently under-report accounting for 1,876 of 2,797 of 
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partial agreement trips (67.1%). In 2005, there were 221 vessels in this category, accounting for 2,787 of 
the 3,837 partial agreement trips (72.6%) and in 2006 there were 268 vessels which potentially under-
reported the number of areas fished, accounting for 3,815 of the 5,251 partial agreement trips (72.7%). 
The number of vessels in this category increased in 2007 to 307 vessels accounting for 4,485 of the 
5,489 partial agreement trips (81.7%) before falling in 2008 to 199 vessels accounting for 2,747 of 3,686 
partial agreement trips (74.5%). Since 2008 the numbers have increased substantially. In 2009 there 
were 629 vessels accounting for 5,221 of the 5,302 partial agreement trips (98.5%). The number of 
vessels in 2010 and 2011 were in 2009, 581 and 548, respectively accounting 4626 of 4700 partial 
agreement trips (98.4%) in 2010, and 4727 of 4831 partial agreement trips (97.8%) in 2011. 
 
It is important to consider the implications of the matched trip set composition when interpreting the 
performance of the VMS-based method. The performance relative to the VTR method is contingent on 
the number of multi-area trips and the gear composition of the matched data set. For example; a higher 
proportion of multi-area trips in the examined dataset would appear to improve the performance of the 
method. The percentage of multi-stock trips recorded by VMS increased in 2005 followed by a decline 
in 2006 to levels below 2004 values for all but windowpane, silver hake and red hake trips (Table 24). 
The declines generally continued through 2009, but exhibited a slight increase for a few species in 2010 
and 2011, likely as result of the change in management regimes from the days-at-sea system to a sector-
based system. Those trips fishing on multiple stocks are predominantly (≥ 99.0%) mobile-gear vessels 
(Table 25), implying that fixed-gear fishing effort occurs primarily in localized geographic areas such 
that landings from fixed-gear trips are unlikely to have come from multiple stocks. This supports the 
prior assumption that the misinterpretation of the VMS speed signals from fixed-gear trips is unlikely to 
result in the misallocation of landings. 
 
The perceived under-reporting of statistical areas in the VTR data led to minor (< 5%) differences in the 
overall species allocations; only six stocks in the eight year time-series exhibited differences in stock 
allocations exceeding 4.0% (2006: northern and southern windowpane flounder, ± 4.7%; 2010: Georges 
Bank and southern New England winter flounder, ± 4.1%; %; 2011: Georges Bank and southern New 
England winter flounder, ± 4.1%; Tables 26 – 33). However, these small differences in percent 
allocation have a disproportionate effect on the less abundant stock such as such as Gulf of Maine 
haddock, southern New England yellowtail, southern windowpane and northern silver hake. For these, 
stocks, minor differences can be large (≥ 5.0%) relative to the percent of the total species landings 
allocated to that stock (Tables 26 – 33). These impacts are most notable in the stock allocations of the 
southern New England/mid-Atlantic yellowtail flounder. Stock allocation differences between the VTR 
and VMS methods were ≤ 1.6% for all years, however commercial landings of this stock were ≤ 6.4% of 
the total stock landings as estimated from the VTR reports resulting in relative differences of 53.8, 61.9 
and 25.0% for the years 2004, 2005 and 2006 respectively. In 2007 and 2008 the relative differences 
were < 2%. Of the 144 stock/year combinations analyzed the VMS-based method stock allocations had 
≥ 5.0% relative difference compared to the VTR-based allocations for 36 of the comparisons. 
 
There was a tendency for the VTR-method to over-allocate the Georges Bank Atlantic cod and haddock 
stocks relative to the VMS method (2004 haddock was an exception). In the case of cod, while there is 
evidence of directional bias, unlike haddock the differences have been small (≤ 2% from 2006-2011, 
Table 34). There were no consistent trends in the over/under-allocation of Georges Bank yellowtail and 
winter flounder stocks and under/over-allocate the Gulf of Maine and southern New England stocks. 







“Draft report for peer review only” 
 


The direction of stock allocation differences for goosefish, windowpane flounder, silver hake and red 
hake was variable from year to year. 
 
 
Discussion 
The underreporting of statistical areas on VTR logbooks is a problem that affects greater than 80% of 
the multi-area trips examined. The VTR underreporting rates from this study agree closely with past 
studies that have used both NEFOP and haul-by-haul self reported data (Palmer et al., 2007). While the 
impacts of this underreporting are relatively small in regards to overall stock allocation percentages, the 
relative impacts on less abundant stocks such as southern New England/mid-Atlantic yellowtail can be 
substantial. This is in agreement with the findings of other studies that have examined this issue using 
more restrictive data sets (A. Applegate and T. Nies pers. comm.). These discrepancies have 
implications on the estimation of fishery removals and the assessment of these stocks. While the impacts 
are minimal for the majority of stocks examined, the extent of the impacts on those few stocks that are 
significantly affected (e.g., southern New England yellowtail flounder) suggests that this is a problem 
deserving of attention.  
 
Many of the stock assessments of these eight species use finer stratification of commercial landings 
(e.g., quarter and market category) to estimate landings at age numbers used in virtual population 
analysis (VPA), or similar assessment models (Mayo and Terceiro, 2005). This paper does not consider 
the impacts of statistical area reporting patterns on these finer scale stratifications of commercial 
landings, however the accuracy of finer-scale allocations would be sensitive to the number of multi-area 
trips included in each strata. It is possible that the effects of statistical area mis-reporting on stock 
allocations are reduced due to offsetting errors (i.e., a trip that misallocates 1,100 kg to the Georges 
Bank cod stock would be largely offset by a trip that misallocates 1,200 kg to the Gulf of Maine cod 
stock). However, the spatial accuracy of VTR reports is critical not only for the assessment of fish 
species, but also of protected species such as sea turtles (e.g., Murray, 2004, 2005, 2006; Orphanides 
and Bisak, 2006) and marine mammals (Belden et al., 2006). When these data are used at finer spatial 
scales the accuracy of VTR reports becomes increasingly important. 
 
It is important to consider that the results of these analyses apply only to the trips monitored by VMS; 
however by 2006, trips responsible for the large majority of species landings examined were monitored 
by VMS (Table 14). VMS coverage of some fisheries such as the Northeast multispecies complex is 
nearing a census, with all vessels required to use a VMS unit when fishing on a Multispecies Days-At-
Sea (DAS) (NEFMC, 2010). The increased coverage improves the utility of VMS data as a validation 
tool for managers and as a data set of spatial fishing patterns for analysts. The number of vessels 
responsible for the landings of the eight species examined has remained constant at slightly less than 
1,200 (Table 3), however the number of these vessels monitored by VMS has increased from 38.5% 
(453 of 1,176) in 2004 to 80.5% 679 of 843) by 2011. The increase in VMS usage appears to have 
occurred primarily among the smaller-nearshore fleet in response to VMS requirements to participate in 
the general category scallop fishery (NEFMC, 2005) and the NE multispecies fishery (NEFMC, 2006) 
as indicated by the drop in percentage of multi-stock area trips recorded by VMS from 2004 to 2008 
(Table 24). This decrease in the number of multiple stock area trips may explain the improved 
performance of VTR-based allocations in the later part of the time series (2007-2011, Tables 9-13). 
Increases in the number of multi-stock trips since 2010 are likely the result of the switch to sector 
management which may afford vessels greater flexibility to move among areas. For all allocated 
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groundfish species (cod, haddock, yellowtail flounder and winter flounder), there has been an increase in 
the percentage of multi-stock trips since 2009. 
 
The results are sensitive to the accuracy of average VMS vessel-speeds in differentiating fishing activity 
from non-fishing activity as well as the validity of the VMS-based allocation. This study defines fishing 
activity using narrower speed ranges than have been used in past studies which should lead to more 
conservative estimates of fishing effort. The speed range used for the mobile gears agree closely with 
the speeds obtained from high-frequency polling of vessels GPS units suggesting that these ranges are 
reasonable. The speed ranges used for gillnet gear did not correspond all that well with the high 
frequency GPS polling data; however, given the low percentage of fixed gear trips fishing on multiple 
stock areas (Table 25), the lack of agreement should not negatively impact these analyses. Additionally, 
this study relied on average vessel speeds not instantaneous vessel speeds, which are more analogous to 
the speeds estimated from high-frequency GPS polling. The averaging process blurs activity from 
observation to observation, potentially leading to an incorrect determination of fishing activity (Fig. 3; 
Deng et al., 2005; Palmer, 2008). These impacts were not explicitly considered in this study and 
represent an area of uncertainty. 
 
The speed ranges adequately classify fishing activity (> 98% success for mobile gear, ≥ 50% success for 
gillnet gear), but tend to overestimate the amount of fishing by incorrectly classifying non-fishing effort 
as fishing (69.3% misclassification of non-fishing scallop activity). The overestimation was apparent in 
the comparisons of statistical areas fished between VMS and NEFOP data (Table 5). Future work should 
focus on the use of more advanced statistical procedures such as mixture distribution models (e.g., 
Marin et al., 2005) to decompose the mixed distributions of vessels speed. The fine scale observations 
taken from cooperative research vessels could be used identify likely parameterization of the underlying 
probability density functions. 
 
VMS data indicate where it is likely that fishing effort is occurring but provide no information on catch 
composition. A critical assumption of the VMS-based allocation is that the proportion of species caught 
across multiple stock areas on a fishing trip is only a function of the time spent fishing in each stock 
area. In the Gulf of Mexico penaeid shrimp fishery, this assumption has generally held true (Cole et al., 
2006), however, it may not be appropriate in a multispecies groundfish fishery where the species habitat 
preference is variable and the target species changes from trip to trip. While the relationship between 
VMS and NEFOP allocations was significant suggesting that an assumption of constant CPUE is valid, 
there was a considerable amount of variability (Fig. 6). However, the use of groundfish habitat models 
(e.g., Rooper et al., 2005) could be used to improve the catch allocation used in this paper. The large 
degree of variability in this relationship is not independent of overestimating the time spent in an area by 
the VMS method; disproportionate overestimation of time spent fishing in a particular stock area will 
have a direct affect on the VMS-based allocation.  
 
The various uncertainties and shortcomings of the VMS allocation method point out that this is not a 
replacement for a VTR-based allocation. Additionally, the low vessel coverage of historical VMS data 
(Fig. 2) limits its use as a tool to correct historical misreporting. However, the results do show that VMS 
data can be used as a tool to monitor the accuracy and completeness of VTRs and guide efforts to 
improve VTR compliance. The number of vessels which are potentially under-reporting statistical areas 
on a frequent basis is smaller (< 700 vessels) relative to the total number of vessels submitting VTRs (> 
2,000; Table 3). Improvements are needed in the compliance of VTR reporting regulations, particularly 
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among those vessels likely to be fishing on multiple fish stocks. Given the manageable size of the 
problem and availability of tools to monitor these data, the quality of self-reported data should be 
monitored and improved through targeted outreach and education activities. 
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Tables 
 
Table 1. Statistical areas used to define species stock units for eight species examined. 
 


Species Stock area Statistical areas 


Atlantic cod 
(Gadus morhua) 


 


Georges Bank 
(GBK) 


521, 522, 525, 526, 533, 534, 537 - 539, 541 - 543, 
551, 552, 561, 562, 611 - 616, 621 - 629, 631 - 639 


Gulf of Maine 
(GOM) 


464, 465, 467, 511 - 515 


Haddock 
(Melanogrammus aeglefinus) 


Georges Bank 
(GBK) 


521, 522, 525, 526, 533, 534, 537 - 539, 541 - 543, 
551, 552, 561, 562, 611 - 616, 621 - 629, 631 - 639 


Gulf of Maine 
(GOM) 


464, 465, 467, 511 - 515 


Yellowtail flounder 
(Limanda ferruginea) 


 


Georges Bank 
(GBK) 


522, 525, 551, 552, 561, 562 


Cape Cod/Gulf of 
Maine (GOM) 


464, 465, 467, 511, 512, 513, 514, 515, 521 


Southern New England/ 
Mid-Atlantic (SNE) 


526, 533, 534, 537 - 539, 541 - 543, 611 - 616, 621 - 
629, 631 - 639 


Winter flounder 
(Pseudopleuronectes americanus) 


Georges Bank 
(GBK) 


522, 525, 551, 552, 561, 562 


Gulf of Maine 
(GOM) 


464, 465, 467, 511, 512, 513, 514, 515 


Southern New England/ 
Mid-Atlantic (SNE) 


521, 526, 533, 534, 537 - 539, 541 - 543, 611 - 616, 
621 - 629, 631 - 639 


Windowpane flounder 
(Scophthalmus aquosus) 


 


North 
(NOR) 


464, 465, 467, 511 - 515, 521, 522, 525, 542, 543, 
551, 552, 561, 562 


South 
(SOU) 


526, 533, 534, 537 - 539, 541, 611 - 616, 621 - 629, 
631 - 639 


Goosefish 
(Lophius americanus) 


North 
(NOR) 


464, 465, 467, 511 - 515, 521, 522, 551, 561 


South 
(SOU) 


525, 526, 533, 534, 537 - 539, 541 - 543, 552, 562, 
611 - 616, 621 - 629, 631 - 639 


Silver hake 
(Merluccius bilinearis) 


North 
(NOR) 


464, 465, 467, 511 - 515, 521, 522, 551, 561 


South 
(SOU) 


525, 526, 533, 534, 537 - 539, 541 - 543, 552, 562, 
611 - 616, 621 - 629, 631 - 639 


Red hake 
(Urophycis chuss) 


 


North 
(NOR) 


464, 465, 467, 511 - 515, 521, 522, 551, 561 


South 
(SOU) 


525, 526, 533, 534, 537 - 539, 541 - 543, 552, 562, 
611 - 616, 621 - 629, 631 - 639 
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Table 2. Fishery management plan (FMP) actions passed by the Northeast Fisheries Management 
Council (NEFMC) and Mid-Atlantic Fisheries Management Council (MAFMC) affecting the use of 
Vessel Monitoring System (VMS) in the northeast United States through December 31, 2006. Note: if a 
vessel is subject to VMS regulations from multiple programs, the most restrictive regulation applies. 
 


Date effective Fishery Measure Description Reference 


May 1998 Atlantic scallop Amendment 4 


Required VMS for all limited access 
full- and part-time vessels (hourly 
polling). *Note: Amendment 4 effective 
March 1994, but VMS implementation 
delayed by NMFS until May 1998. 


NEFMC 1993 


May 1999 Atlantic herring Original FMP 
Required VMS for all category 1 vessels 
(hourly polling). 


NEFMC 1999 


May 2001 Atlantic scallop Framework Adjustment 14 


Required VMS for all limited access 
occasional-category vessels when 
participating in area access programs 
(half-hourly polling). 
 


NEFMC 2001 


May 2004 
Northeast 


multispecies 
Amendment 13 


Required VMS for all vessels accessing 
the US/Canada shared resource area 
(half-hour polling within US/Canada 
area, hourly polling outside). 


NEFMC 2003 


November 2004 Atlantic scallop Framework Adjustment 16 
Required VMS for all general category 
vessels participating in area access 
programs (half-hour polling). 


NEFMC 2004a 


November 2004 
Northeast 


multispecies 
Framework Adjustment 40A 


Required VMS for all vessels 
participating in special access programs 
(SAP) and when fishing under the 
Regular B Days-at-Sea (DAS) Program 
(hourly polling). 


NEFMC 2004b 


October 2005 Atlantic scallop Framework Adjustment 17 
Required VMS for all general category 
vessels landing > 40 lb scallop meats 
(half-hour polling). 


NEFMC 2005 


November 2006 
Northeast 


multispecies 
Framework Adjustment 42 


Required VMS for all limited access NE 
multispecies DAS vessels using 
multispecies DAS (hourly polling). 


NEFMC 2006 


May 2010 
Northeast 


multispecies 
Amendment 16 


Required VMS for all limited access NE 
multispecies DAS vessels using 
multispecies DAS or on a sector trip 
(hourly polling). 


NEFMC 2010 


 







 
Table 3. Summary of the Vessel Trip Report (VTR), Vessel Monitoring System (VMS), and Northeast 
Fisheries Observer Program (NEFOP) 2004 to 2011 data sets, by number of trips and number of vessels. 
 


 


Year Category Number of trips Number of Vessels


VTR dataset 114,491 2,629


VTR subset 32,272 1,176


VMS-VTR matched set 5,892 453


NEFOP-VMS-VTR matched set 249 150


VTR dataset 121,442 2,599


VTR subset 33,090 1,161


VMS-VTR matched set 9,909 622


NEFOP-VMS-VTR matched set 901 252


VTR dataset 118,548 2,497


VTR subset 32,431 1,155


VMS-VTR matched set 19,165 886


NEFOP-VMS-VTR matched set 514 255


VTR dataset 112,902 2,404


VTR subset 33,288 1,102


VMS-VTR matched set 25,924 957


NEFOP-VMS-VTR matched set 771 328


VTR dataset 105,352 2,271


VTR subset 33,645 1,064


VMS-VTR matched set 20,825 845


NEFOP-VMS-VTR matched set 655 316


VTR dataset 105,387 2,154


VTR subset 31,525 983


VMS-VTR matched set 25,128 826


NEFOP-VMS-VTR matched set 1,006 392


VTR dataset 103,425 2,171


VTR subset 24,341 919


VMS-VTR matched set 19,523 759


NEFOP-VMS-VTR matched set 727 334


VTR dataset 97,853 2,012


VTR subset 23,054 843


VMS-VTR matched set 18,347 679


NEFOP-VMS-VTR matched set 901 306


2011


2009


2010


2004


2005


2006


2007


2008
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Table 4. Summary of the agreement levels between statistical areas fished recorded by the Northeast 
Fisheries Observer Program (NEFOP) and the statistical areas fished reported on Vessel Trip Reports 
(VTR) from matched fishing trips from 2004 to 2011. Trip subcategories are based on the NEFOP-
reported number of statistical areas fished. *Note: percentages may not sum to 100 due to rounding. 
 


 


Year Trip category Number of trips Agreement level Number of trips
Percent of total  


category trips (%)


Complete 129 95.6


None 6 4.4


Partial 0 0.0


Complete 6 5.3


None 2 1.8


Partial 106 93.0


Complete 462 94.3


None 27 5.5


Partial 1 0.2


Complete 57 13.9


None 13 3.2


Partial 341 83.0


Complete 293 96.1


None 10 3.3


Partial 2 0.7


Complete 35 16.7


None 6 2.9


Partial 168 80.4


Complete 442 94.6


None 27 5.4


Partial 0 0.0


Complete 46 15.2


None 9 3.0


Partial 247 81.8


Complete 367 95.3


None 17 4.4


Partial 1 0.3


Complete 42 15.5


None 5 1.9


Partial 223 82.6


Complete 650 96.9


None 21 3.1


Partial 0 0.0


Complete 52 15.5


None 15 4.5


Partial 268 80.0


Complete 468 95.3


None 19 3.9


Partial 4 0.8


Complete 19 8.1


None 12 5.1


Partial 205 86.9


Complete 605 95.3


None 26 4.1


Partial 4 0.6


Complete 40 15.0


None 12 4.5


Partial 214 80.5


2011


Single area 635


Multi-area 266


2010


Single area 491


Multi-area 236


2009


Single area 671


Multi-area 335


2008


Single area 385


Multi-area 270


2006


Single area 305


Multi-area 209


2007


Single area 469


Multi-area 302


2004


Single area 135


Multi-area 114


2005


Single area 490


Multi-area 411
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Table 5. Summary of the agreement levels between statistical areas fished recorded by the Northeast 
Fisheries Observer Program (NEFOP) and the statistical areas fished as determined using Vessel 
Monitoring System (VMS) positional data from matched fishing trips from 2004 to 2011. Trip 
subcategories are based on the NEFOP-reported number of statistical areas fished. *Note: percentages 
may not sum to 100 due to rounding. 
 


Year Area category Number of trips Agreement level Number of trips
Percent of total 


category trips (%)


Complete 123 91.1


None 0 0.0


Partial 12 8.9


Complete 77 67.5


None 0 0.0


Partial 37 32.5


Complete 431 88.0


None 1 0.2


Partial 58 11.8


Complete 306 74.5


None 0 0.0


Partial 105 25.5


Complete 274 89.5


None 0 0.0


Partial 32 10.5


Complete 149 71.6


None 0 0.0


Partial 59 28.4


Complete 437 93.2


None 0 0.0


Partial 32 6.8


Complete 227 75.2


None 0 0.0


Partial 75 24.8


Complete 350 90.9


None 2 0.5


Partial 33 8.5


Complete 190 70.4


None 0 0.0


Partial 80 29.6


Complete 617 92.0


None 3 0.4


Partial 51 7.6


Complete 225 67.2


None 1 0.3


Partial 109 32.5


Complete 445 90.6


None 2 0.4


Partial 44 9.0


Complete 148 62.7


None 0 0.0


Partial 88 37.3


Complete 579 91.2


None 1 0.2


Partial 55 8.7


Complete 184 69.2


None 0 0.0


Partial 82 30.8


2011


Single area 635


Multi-area 266


2010


Single area 491


Multi-area 236


2009


Single area 671


Multi-area 335


2008


Single area 385


Multi-area 270


2006


Multi-area 208


Single area 306


2007


Multi-area 302


469Single area


2004


Single area 135


Multi-area 114


2005


Single area 490


Multi-area 411
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Table 6. Comparison of the Northeast Fisheries Observer Program (NEFOP), Vessel Trip Reports (VTR), and Vessel Monitoring 
System (VMS) stock allocations of 2004 commercial landings based on 249 matched trips. Bold text is used to indicate which method, 
VTR or VMS, achieve results closest to NEFOP allocations. Stock areas are Gulf of Maine (GOM), Georges Bank (GBK), southern 
New England/mid-Atlantic (SNE), northern (NOR), and southern (SOU). *Note: allocations may not sum to 100 due to rounding. 
 


Species 


Total 
Observer 


species 
landings 


(kg) 


Total 
VTR 


species 
landings 


(kg) 


Stock 
area 


NEFOP 
landings 


allocation 
(kg) 


VTR 
landings 


allocation 
(kg) 


VMS 
landings 


allocation 
(kg) 


NEFOP 
stock 


allocation 
(%) 


VTR stock 
allocation 


(%) 


VTR 
difference 


(%) 


VMS 
stock 


allocation 
(%) 


VMS 
difference 


(%) 


Atlantic cod 
(Gadus morhua) 


134,732 121,281 
GBK 121,143 110,140 109,975 89.9 90.8 -0.9 90.7 -0.8 


GOM 13,588 11,141 11,306 10.1 9.2 0.9 9.3 0.8 


Haddock 
(Melanogrammus aeglefinus) 


507,806 501,287 
GBK 499,955 493,985 494,177 98.5 98.5 -0.1 98.6 -0.1 


GOM 7,851 7,302 7,110 1.5 1.5 0.1 1.4 0.1 


Yellowtail flounder 
(Limanda ferruginea) 


252,865 281,582 


GBK 247,173 271,682 274,809 97.7 96.5 1.3 97.6 0.2 


GOM 5,582 9,900 6,684 2.2 3.5 -1.3 2.4 -0.2 


SNE 109   88 0.0 0.0 0.0 0.0 0.0 


Winter flounder 
(Pseudopleuronectes americanus) 


170,741 203,914 


GBK 152,184 168,733 184,100 89.1 82.7 6.4 90.3 -1.2 


GOM 5,362 4,452 4,727 3.1 2.2 1.0 2.3 0.8 


SNE 13,194 30,729 15,087 7.7 15.1 -7.3 7.4 0.3 


Windowpane flounder 
(Scophthalmus aquosus) 


153 66 
NOR 144 66 42 94.4 100.0 -5.6 64.3 30.0 


SOU 9  0 23 5.6 0.0 5.6 35.7 -30.0 


Goosefish 
(Lophius americanus) 


380,531 71,311 
NOR 335,799 54,720 55,942 88.2 76.7 11.5 78.4 9.8 


SOU 44,732 16,591 15,369 11.8 23.3 -11.5 21.6 -9.8 


Silver hake 
(Merluccius bilnearis) 


24,840 23,280 
NOR 4,614 3,685 5,031 18.6 15.8 2.7 21.6 -3.0 


SOU 20,226 19,595 18,250 81.4 84.2 -2.7 78.4 3.0 


Red hake 
(Urophycis chuss) 


2,869 2,655 
NOR 1,252 797 850 43.6 30.0 13.6 32.0 11.6 


SOU 1,617 1,858 1,805 56.4 70.0 -13.6 68.0 -11.6 
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Table 7. Comparison of the Northeast Fisheries Observer Program (NEFOP), Vessel Trip Reports (VTR), and Vessel Monitoring 
System (VMS) stock allocations of 2005 commercial landings based on 901 matched trips. Bold text is used to indicate which method, 
VTR or VMS, achieve results closest to NEFOP allocations. Stock areas are Gulf of Maine (GOM), Georges Bank (GBK), southern 
New England/mid-Atlantic (SNE), northern (NOR), and southern (SOU). *Note: allocations may not sum to 100 due to rounding. 
 


Species 


Total 
Observer 


species 
landings 


(kg) 


Total 
VTR 


species 
landings 


(kg) 


Stock 
area 


NEFOP 
landings 


allocation 
(kg) 


VTR 
landings 


allocation 
(kg) 


VMS 
landings 


allocation 
(kg) 


NEFOP 
stock 


allocation 
(%) 


VTR stock 
allocation 


(%) 


VTR 
difference 


(%) 


VMS 
stock 


allocation 
(%) 


VMS 
difference 


(%) 


Atlantic cod 
(Gadus morhua) 


653,066 593,995 
GBK 599,457 545,989 541,523 91.8 91.9 -0.1 91.2 0.6 


GOM 53,609 48,006 52,472 8.2 8.1 0.1 8.8 -0.6 


Haddock 
(Melanogrammus aeglefinus) 


1,456,503 1,481,989 
GBK 1,431,364 1,440,899 1,433,354 98.3 97.2 1.0 96.7 1.6 


GOM 25,139 41,090 48,635 1.7 2.8 -1.0 3.3 -1.6 


Yellowtail flounder 
(Limanda ferruginea) 


780,959 817,279 


GBK 758,539 773,181 791,561 97.1 94.6 2.5 96.9 0.3 


GOM 21,652 23,010 24,687 2.8 2.8 0.0 3.0 -0.2 


SNE 768 21,088 1,030 0.1 2.6 -2.5 0.1 0.0 


Winter flounder 
(Pseudopleuronectes americanus) 


548,666 640,737 


GBK 463,772 520,883 534,598 84.5 81.3 3.2 83.4 1.1 


GOM 9,403 26,073 8,308 1.7 4.1 -2.4 1.3 0.4 


SNE 75,491 93,781 97,831 13.8 14.6 -0.9 15.3 -1.5 


Windowpane flounder 
(Scophthalmus aquosus) 


16,477 13,851 
NOR 16,460 13,398 13,780 99.9 96.7 3.2 99.5 0.4 


SOU 16 454 71 0.1 3.3 -3.2 0.5 -0.4 


Goosefish 
(Lophius americanus) 


1,277,812 268,890 
NOR 898,895 166,563 172,457 70.3 61.9 8.4 64.1 6.2 


SOU 378,917 102,327 96,433 29.7 38.1 -8.4 35.9 -6.2 


Silver hake 
(Merluccius bilnearis) 


75,370 72,752 
NOR 23,266 26,305 26,140 30.9 36.2 -5.3 35.9 -5.1 


SOU 52,104 46,447 46,612 69.1 63.8 5.3 64.1 5.1 


Red hake 
(Urophycis chuss) 


4,165 3,877 
NOR 3,139 2,592 2,769 75.4 66.9 8.5 71.4 3.9 


SOU 1,025 1,285 1,107 24.6 33.1 -8.5 28.6 -3.9 
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Table 8. Comparison of the Northeast Fisheries Observer Program (NEFOP), Vessel Trip Reports (VTR), and Vessel Monitoring 
System (VMS) stock allocations of 2006 commercial landings based on 514 matched trips. Bold text is used to indicate which method, 
VTR or VMS, achieve results closest to NEFOP allocations. Stock areas are Gulf of Maine (GOM), Georges Bank (GBK), southern 
New England/mid-Atlantic (SNE), northern (NOR), and southern (SOU). *Note: allocations may not sum to 100 due to rounding. 
 


Species 


Total 
Observer 


species 
landings 


(kg) 


Total 
VTR 


species 
landings 


(kg) 


Stock 
area 


NEFOP 
landings 


allocation 
(kg) 


VTR 
landings 


allocation 
(kg) 


VMS 
landings 


allocation 
(kg) 


NEFOP 
stock 


allocation 
(%) 


VTR stock 
allocation 


(%) 


VTR 
difference 


(%) 


VMS 
stock 


allocation 
(%) 


VMS 
difference 


(%) 


Atlantic cod 
(Gadus morhua) 


234,013 207,562 
GBK 201,266 176,561 177,335 86.0 85.1 0.9 85.4 0.6 


GOM 32,747 31,001 30,227 14.0 14.9 -0.9 14.6 -0.6 


Haddock 
(Melanogrammus aeglefinus) 


312,195 286,961 
GBK 304,139 268,746 275,605 97.4 93.7 3.8 96.0 1.4 


GOM 8,056 18,215 11,356 2.6 6.3 -3.8 4.0 -1.4 


Yellowtail flounder 
(Limanda ferruginea) 


270,492 288,175 


GBK 256,683 277,142 275,958 94.9 96.2 -1.3 95.8 -0.9 


GOM 12,548 10,029 10,530 4.6 3.5 1.2 3.7 1.0 


SNE 1,261 1,004 1,686 0.5 0.3 0.1 0.6 -0.1 


Winter flounder 
(Pseudopleuronectes americanus) 


193,511 202,203 


GBK 165,082 168,158 171,834 85.3 83.2 2.1 85.0 0.3 


GOM 3,109 2,827 2,834 1.6 1.4 0.2 1.4 0.2 


SNE 25,321 31,219 27,535 13.1 15.4 -2.4 13.6 -0.5 


Windowpane flounder 
(Scophthalmus aquosus) 


11,167 8,308 
NOR 10,964 7,745 8,026 98.2 93.2 5.0 96.6 1.6 


SOU 204 563 282 1.8 6.8 -5.0 3.4 -1.6 


Goosefish 
(Lophius americanus) 


697,289 150,874 
NOR 450,096 105,992 110,857 64.5 70.3 -5.7 73.5 -8.9 


SOU 247,193 44,883 40,017 35.5 29.7 5.7 26.5 8.9 


Silver hake 
(Merluccius bilnearis) 


67,997 57,500 
NOR 30,157 23,221 23,584 44.4 40.4 4.0 41.0 3.3 


SOU 37,840 34,278 33,916 55.6 59.6 -4.0 59.0 -3.3 


Red hake 
(Urophycis chuss) 


5,318 4,354 
NOR 3,888 2,908 3,328 73.1 66.8 6.3 76.4 -3.3 


SOU 1,431 1,447 1,027 26.9 33.2 -6.3 23.6 3.3 
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Table 9. Comparison of the Northeast Fisheries Observer Program (NEFOP), Vessel Trip Reports (VTR), and Vessel Monitoring System 
(VMS) stock allocations of 2007 commercial landings based on 771 matched trips. Bold text is used to indicate which method, VTR or VMS, 
achieve results closest to NEFOP allocations. Stock areas are Gulf of Maine (GOM), Georges Bank (GBK), southern New England/mid-
Atlantic (SNE), northern (NOR), and southern (SOU). *Note: allocations may not sum to 100 due to rounding. 
 


Species


Total 
O bserver 


species 
landings 


(kg)


Total VTR 
species 


landings 
(kg)


Stock area


NEFO P 
landings 


allocation 
(kg)


VTR 
landings 


allocation 
(kg)


VMS 
landings 


allocation 
(kg)


NEFO P 
stock 


allocation 
(%)


VTR stock 
allocation 


(%)


VTR 
difference 


(% )


VMS stock 
allocation 


(%)


VMS 
difference 


(% )


Atlantic cod GBK 406,039 389,822 383,746 88.5 88.8 -0.2 87.4 1.1


(Gadus morhua) GOM 52,552 49,276 55,352 11.5 11.2 0.2 12.6 -1.1


Haddock GBK 420,707 427,180 423,005 96.7 95.9 0.8 95.0 1.7
(Melanogrammus 


aeglefinus) GOM 14,275 18,060 22,235 3.3 4.1 -0.8 5.0 -1.7


Yellowtail flounder GBK 177,581 189,671 191,276 89.1 89.4 -0.3 90.1 -1.0


(Limanda ferruginea) GOM 17,868 19,131 17,445 9.0 9.0 0.0 8.2 0.7


SNE 3,821 3,408 3,489 1.9 1.6 0.3 1.6 0.3


Winter flounder GBK 153,281 170,371 161,318 72.7 69.1 3.7 65.4 7.3
(Pseudopleuronectes 


americanus) GOM 5,526 5,257 8,429 2.6 2.1 0.5 3.4 -0.8


SNE 51,951 71,053 76,934 24.6 28.8 -4.2 31.2 -6.5


Windowpane flounder NOR 13,637 10,286 10,329 94.5 93.7 0.8 94.1 0.4


(Scophthalmus aquosus) SOU 792 693 650 5.5 6.3 -0.8 5.9 -0.4


Goosefish NOR 327,731 69,999 70,227 70.4 70.1 0.3 70.3 0.1


(Lophius americanus) SOU 137,761 29,857 29,629 29.6 29.9 -0.3 29.7 -0.1


Silver hake NOR 26,292 37,105 34,143 35.5 37.1 -1.6 34.1 1.4


(Merluccius bilnearis) SOU 47,813 62,942 65,905 64.5 62.9 1.6 65.9 -1.4


Red hake NOR 8,698 7,163 7,051 63.0 51.0 12.1 50.2 12.9


(Urophycis chuss) SOU 5,105 6,892 7,005 37.0 49.0 -12.1 49.8 -12.9


74,105 100,047


13,803 14,055


210,757 246,681


14,428 10,979


465,492 99,856


458,590 439,098


434,982 445,240


199,270 212,210
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Table 10. Comparison of the Northeast Fisheries Observer Program (NEFOP), Vessel Trip Reports (VTR), and Vessel Monitoring System 
(VMS) stock allocations of 2008 commercial landings based on 655 matched trips. Bold text is used to indicate which method, VTR or VMS, 
achieve results closest to NEFOP allocations. Stock areas are Gulf of Maine (GOM), Georges Bank (GBK), southern New England/mid-
Atlantic (SNE), northern (NOR), and southern (SOU). *Note: allocations may not sum to 100 due to rounding. 
 


Species


Total 
O bserver 


species 
landings 


(kg)


Total VTR 
species 


landings 
(kg)


Stock area


NEFO P 
landings 


allocation 
(kg)


VTR 
landings 


allocation 
(kg)


VMS 
landings 


allocation 
(kg)


NEFO P 
stock 


allocation 
(%)


VTR stock 
allocation 


(%)


VTR 
difference 


(% )


VMS stock 
allocation 


(%)


VMS 
difference 


(% )


Atlantic cod GBK 351,095 315,830 311,392 87.5 88.3 -0.8 87.1 0.4


(Gadus morhua) GOM 50,249 41,872 46,310 12.5 11.7 0.8 12.9 -0.4


Haddock GBK 743,721 725,050 719,921 98.8 98.3 0.5 97.6 1.2


(Melanogrammus aeglefinus) GOM 9,134 12,843 17,971 1.2 1.7 -0.5 2.4 -1.2


Yellowtail flounder GBK 197,165 218,113 215,660 93.1 93.9 -0.9 92.9 0.2


(Limanda ferruginea) GOM 12,527 11,436 12,813 5.9 4.9 1.0 5.5 0.4


SNE 2,147 2,649 3,725 1.0 1.1 -0.1 1.6 -0.6


Winter flounder GBK 229,437 273,771 256,775 84.6 84.0 0.6 78.8 5.8
(Pseudopleuronectes 


americanus) GOM 7,419 5,975 8,527 2.7 1.8 0.9 2.6 0.1


SNE 34,201 45,982 60,426 12.6 14.1 -1.5 18.6 -5.9


Windowpane flounder NOR 7,265 7,096 6,942 88.7 86.9 1.8 85.0 3.7


(Scophthalmus aquosus) SOU 926 1072 1226 11.3 13.1 -1.8 15.0 -3.7


Goosefish NOR 180,968 32,766 35,171 53.5 51.5 2.0 55.3 -1.8


(Lophius americanus) SOU 157,388 30,857 28,453 46.5 48.5 -2.0 44.7 1.8


Silver hake NOR 9,805 13,200 13,130 21.2 27.3 -6.0 27.1 -5.9


(Merluccius bilnearis) SOU 36,346 35,212 35,282 78.8 72.7 6.0 72.9 5.9


Red hake NOR 11,410 7,531 7,536 76.8 68.0 8.7 68.1 8.7


(Urophycis chuss) SOU 3,454 3,538 3,532 23.2 32.0 -8.7 31.9 -8.7


46,151 48,412


14,864 11,068


271,056 325,728


8,190 8,169


338,356 63,624


401,344 357,702


752,855 737,893


211,839 232,198
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Table 11. Comparison of the Northeast Fisheries Observer Program (NEFOP), Vessel Trip Reports (VTR), and Vessel Monitoring System 
(VMS) stock allocations of 2009 commercial landings based on 1,006 matched trips. Bold text is used to indicate which method, VTR or 
VMS, achieve results closest to NEFOP allocations. Stock areas are Gulf of Maine (GOM), Georges Bank (GBK), southern New 
England/mid-Atlantic (SNE), northern (NOR), and southern (SOU). *Note: allocations may not sum to 100 due to rounding. 
 


Species


Total 
O bserver 


species 
landings 


(kg)


Total VTR 
species 


landings 
(kg)


Stock area


NEFO P 
landings 


allocation 
(kg)


VTR 
landings 


allocation 
(kg)


VMS 
landings 


allocation 
(kg)


NEFO P 
stock 


allocation 
(%)


VTR stock 
allocation 


(%)


VTR 
difference 


(% )


VMS stock 
allocation 


(%)


VMS 
difference 


(% )


Atlantic cod GBK 336,421 346,404 345,761 70.4 73.6 -3.2 73.5 -3.1


(Gadus morhua) GOM 141,159 123,983 125,335 29.6 26.4 3.2 26.6 2.9


Haddock GBK 770,053 841,010 838,998 97.0 97.2 -0.2 97.0 0.0


(Melanogrammus aeglefinus) GOM 23,814 24,014 26,071 3.0 2.8 0.2 3.0 0.0


Yellowtail flounder GBK 169,600 178,475 178,403 89.5 88.7 0.8 88.7 0.8


(Limanda ferruginea) GOM 16,480 17,261 18,584 8.7 8.6 0.1 9.2 -0.5


SNE 3,404 5,401 4,177 1.8 2.7 -0.9 2.1 -0.3


Winter flounder GBK 254,628 272,175 289,696 94.8 88.7 6.1 94.5 0.4
(Pseudopleuronectes 


americanus) GOM 10,297 10,687 10,816 3.8 3.5 0.3 3.5 0.3


SNE 3,651 23,840 7,974 1.4 7.8 -6.4 2.6 -1.2


Windowpane flounder NOR 2,205 2,827 2,824 68.5 71.0 -2.5 70.9 -2.4


(Scophthalmus aquosus) SOU 1013 1154 1157 31.5 29.0 2.5 29.1 2.4


Goosefish NOR 233,820 40,655 40,010 68.7 52.4 16.4 51.5 17.2


(Lophius americanus) SOU 106,419 36,993 37,583 31.3 47.6 -16.4 48.4 -17.1


Silver hake NOR 43,000 84,301 83,801 20.8 26.7 -5.9 26.6 -5.7


(Merluccius bilnearis) SOU 163,506 231,092 231,592 79.2 73.3 5.9 73.4 5.7


Red hake NOR 9,550 10,600 10,542 44.2 41.4 2.7 41.2 3.0


(Urophycis chuss) SOU 12,079 14,993 15,051 55.8 58.6 -2.7 58.8 -3.0


206,506 315,393


21,629 25,593


268,576 306,702


3,218 3,982


340,239 77,648


477,580 470,386


793,867 865,024


189,484 201,137
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Table 12. Comparison of the Northeast Fisheries Observer Program (NEFOP), Vessel Trip Reports (VTR), and Vessel Monitoring System 
(VMS) stock allocations of 2010 commercial landings based on 727 matched trips. Bold text is used to indicate which method, VTR or VMS, 
achieve results closest to NEFOP allocations. Stock areas are Gulf of Maine (GOM), Georges Bank (GBK), southern New England/mid-
Atlantic (SNE), northern (NOR), and southern (SOU). *Note: allocations may not sum to 100 due to rounding. 
 


Species


Total 
O bserver 


species 
landings 


(kg)


Total VTR 
species 


landings 
(kg)


Stock area


NEFO P 
landings 


allocation 
(kg)


VTR 
landings 


allocation 
(kg)


VMS 
landings 


allocation 
(kg)


NEFO P 
stock 


allocation 
(%)


VTR stock 
allocation 


(%)


VTR 
difference 


(% )


VMS stock 
allocation 


(%)


VMS 
difference 


(% )


Atlantic cod GBK 143,671 140,947 139,454 50.5 54.2 -3.7 53.6 -3.1


(Gadus morhua) GOM 140,974 119,280 120,766 49.5 45.8 3.7 46.4 3.1


Haddock GBK 612,033 620,650 604,853 98.3 98.4 -0.1 95.9 2.4


(Melanogrammus aeglefinus) GOM 10,629 10,107 25,904 1.7 1.6 0.1 4.1 -2.4


Yellowtail flounder GBK 64,490 67,521 66,250 84.6 85.9 -1.3 84.3 0.3


(Limanda ferruginea) GOM 9,862 9,422 9,828 12.9 12.0 1.0 12.5 0.4


SNE 1,852 1,639 2,499 2.4 2.1 0.3 3.2 -0.7


Winter flounder GBK 73,330 86,314 80,868 94.1 95.1 -1.1 89.1 4.9
(Pseudopleuronectes 


americanus) GOM 4,229 4,228 4,500 5.4 4.7 0.8 5.0 0.5


SNE 392 188 5,361 0.5 0.2 0.3 5.9 -5.4


Windowpane flounder NOR 4 0 0 4.8 0.0 4.8 0.0 4.8


(Scophthalmus aquosus) SOU 73 118 118 95.2 100.0 -4.8 100.0 -4.8


Goosefish NOR 182,516 26,102 24,233 73.7 47.6 26.0 44.2 29.4


(Lophius americanus) SOU 65,190 28,682 30,551 26.3 52.4 -26.0 55.8 -29.4


Silver hake NOR 81,561 56,569 60,826 25.6 18.8 6.7 20.3 5.3


(Merluccius bilnearis) SOU 237,499 243,629 239,418 74.4 81.2 -6.7 79.8 -5.3


Red hake NOR 7,854 7,278 7,264 46.7 26.3 20.4 26.2 20.5


(Urophycis chuss) SOU 8,961 20,437 20,451 53.3 73.7 -20.4 73.8 -20.5


319,059 300,199


16,816 27,715


77,951 90,730


76 118


247,706 54,784


284,645 260,226


622,662 630,758


76,204 78,583
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Table 13. Comparison of the Northeast Fisheries Observer Program (NEFOP), Vessel Trip Reports (VTR), and Vessel Monitoring System 
(VMS) stock allocations of 2011 commercial landings based on 901 matched trips. Bold text is used to indicate which method, VTR or VMS, 
achieve results closest to NEFOP allocations. Stock areas are Gulf of Maine (GOM), Georges Bank (GBK), southern New England/mid-
Atlantic (SNE), northern (NOR), and southern (SOU). *Note: allocations may not sum to 100 due to rounding. 
 


Species


Total 
O bserver 


species 
landings 


(kg)


Total VTR 
species 


landings 
(kg)


Stock area


NEFO P 
landings 


allocation 
(kg)


VTR 
landings 


allocation 
(kg)


VMS 
landings 


allocation 
(kg)


NEFO P 
stock 


allocation 
(%)


VTR stock 
allocation 


(%)


VTR 
difference 


(% )


VMS stock 
allocation 


(%)


VMS 
difference 


(% )


Atlantic cod GBK 106,932 107,776 119,092 27.1 29.1 -1.9 32.1 -5.0


(Gadus morhua) GOM 287,196 262,859 251,588 72.9 70.9 1.9 67.9 5.0


Haddock GBK 176,998 210,062 205,862 85.3 87.6 -2.3 85.9 -0.6


(Melanogrammus aeglefinus) GOM 30,601 29,712 33,911 14.7 12.4 2.3 14.1 0.6


Yellowtail flounder GBK 64,746 76,096 68,656 59.4 63.0 -3.6 56.9 2.5


(Limanda ferruginea) GOM 38,569 39,085 42,800 35.4 32.4 3.0 35.5 -0.1


SNE 5,623 5,513 9,238 5.2 4.6 0.6 7.7 -2.5


Winter flounder GBK 84,797 100,683 96,331 90.2 90.5 -0.3 86.6 3.6
(Pseudopleuronectes 


americanus) GOM 8,998 10,370 10,228 9.6 9.3 0.3 9.2 0.4


SNE 229 213 4,706 0.2 0.2 0.1 4.2 -4.0


Windowpane flounder NOR 2 0 0 100.0


(Scophthalmus aquosus) SOU 0 0 0 0.0


Goosefish NOR 166,622 25,309 26,989 56.0 34.4 21.6 36.7 19.3


(Lophius americanus) SOU 130,693 48,232 47,001 44.0 65.6 -21.6 63.9 -20.0


Silver hake NOR 44,687 72,689 64,031 17.1 21.2 -4.1 18.7 -1.6


(Merluccius bilnearis) SOU 216,977 269,903 278,562 82.9 78.8 4.1 81.3 1.6


Red hake NOR 6,095 6,124 5,754 42.9 29.9 13.0 28.1 14.8


(Urophycis chuss) SOU 8,096 14,347 14,716 57.1 70.1 -13.0 71.9 -14.8


261,664 342,592


14,191 20,471


94,025 111,265


2 0


297,315 73,541


394,128 370,635


207,598 239,773


108,937 120,694







“Draft report for peer review only” 
 


 
 
Table 14. Species-level summary of the Vessel Monitoring System (VMS) dataset and Vessel 
Trip Reports (VTR) subset compared to total VTR landings (kg) from 2004 to 2011. 


 
VTR subset


Percent of 
total


Percent of 
total


(kg) (%) (%)


Atlantic cod (Gadus morhua) 5,611,244 5,432,809 96.8 1,874,015 33.4


Haddock (Melanogrammus aeglefinus) 6,919,871 6,837,521 98.8 5,096,088 73.6


Yellowtail flounder (Limanda ferruginea) 6,954,627 6,899,760 99.2 5,378,986 77.3


Winter flounder (Pseudopleuronectes americanus) 4,515,996 4,483,488 99.3 3,127,780 69.3


Windowpane flounder (Scophthalmus aquosus) 92,640 91,522 98.8 18,217 19.7


Goosefish (Lophius americanus) 7,561,854 7,440,979 98.4 1,332,178 17.6


Silver hake (Merluccius bilinearis) 7,454,395 7,392,633 99.2 2,071,931 27.8


Red hake (Urophycis chuss) 875,228 863,357 98.6 236,830 27.1


Atlantic cod (Gadus morhua) 5,072,510 4,983,113 98.2 2,754,687 54.3


Haddock (Melanogrammus aeglefinus) 6,198,222 6,155,937 99.3 5,700,737 92.0


Yellowtail flounder (Limanda ferruginea) 3,925,078 3,922,078 99.9 3,475,993 88.6


Winter flounder (Pseudopleuronectes americanus) 3,473,132 3,457,729 99.6 2,800,639 80.6


Windowpane flounder (Scophthalmus aquosus) 81,693 81,532 99.8 45,771 56.0


Goosefish (Lophius americanus) 7,377,131 7,259,875 98.4 2,129,989 28.9


Silver hake (Merluccius bilinearis) 7,526,280 7,522,877 100.0 3,531,069 46.9


Red hake (Urophycis chuss) 549,641 547,200 99.6 154,666 28.1


Atlantic cod (Gadus morhua) 4,623,801 4,546,055 98.3 3,428,790 74.2


Haddock (Melanogrammus aeglefinus) 2,810,657 2,713,290 96.5 2,513,767 89.4


Yellowtail flounder (Limanda ferruginea) 1,891,367 1,867,650 98.7 1,681,115 88.9


Winter flounder (Pseudopleuronectes americanus) 2,589,643 2,583,503 99.8 2,128,052 82.2


Windowpane flounder (Scophthalmus aquosus) 87,187 87,012 99.8 61,654 70.7


Goosefish (Lophius americanus) 6,109,614 6,026,365 98.6 3,246,832 53.1


Silver hake (Merluccius bilinearis) 5,331,664 5,327,921 99.9 4,606,490 86.4


Red hake (Urophycis chuss) 559,679 553,489 98.9 458,731 82.0


Atlantic cod (Gadus morhua) 6,278,969 6,171,416 98.3 5,838,287 93.0


Haddock (Melanogrammus aeglefinus) 3,071,154 3,054,852 99.5 3,013,511 98.1


Yellowtail flounder (Limanda ferruginea) 1,675,883 1,668,462 99.6 1,623,035 96.8


Winter flounder (Pseudopleuronectes americanus) 2,517,944 2,499,538 99.3 2,172,096 86.3


Windowpane flounder (Scophthalmus aquosus) 180,091 179,389 99.6 144,231 80.1


Goosefish (Lophius americanus) 4,797,261 4,677,828 97.5 2,969,033 61.9


Silver hake (Merluccius bilinearis) 6,198,030 6,179,560 99.7 5,749,198 92.8


Red hake (Urophycis chuss) 614,724 606,624 98.7 544,902 88.6


Atlantic cod (Gadus morhua) 7,026,980 6,942,829 98.8 4,987,617 71.0


Haddock (Melanogrammus aeglefinus) 5,213,529 5,190,698 99.6 4,072,033 78.1


Yellowtail flounder (Limanda ferruginea) 1,624,491 1,616,847 99.5 1,239,577 76.3


Winter flounder (Pseudopleuronectes americanus) 2,226,518 2,210,008 99.3 1,875,233 84.2


Windowpane flounder (Scophthalmus aquosus) 117,138 116,527 99.5 59,340 50.7


Goosefish (Lophius americanus) 4,189,612 4,046,358 96.6 1,791,932 42.8


Silver hake (Merluccius bilinearis) 5,767,216 5,583,469 96.8 3,801,904 65.9


Red hake (Urophycis chuss) 754,050 716,744 95.1 535,823 71.1


Atlantic cod (Gadus morhua) 7,213,351 6,987,840 96.9 6,238,260 86.5


Haddock (Melanogrammus aeglefinus) 4824825 4,767,456 98.8 4,715,435 97.7


Yellowtail flounder (Limanda ferruginea) 1574303 1,563,004 99.3 1,496,519 95.1


Winter flounder (Pseudopleuronectes americanus) 1,987,276 1,977,504 99.5 1,913,871 96.3


Windowpane flounder (Scophthalmus aquosus) 82,230 81,911 99.6 71,742 87.2


Goosefish (Lophius americanus) 3,393,612 3,268,159 96.3 1,968,113 58.0


Silver hake (Merluccius bilinearis) 7,237,088 7,043,396 97.3 6,691,037 92.5


Red hake (Urophycis chuss) 839,694 792,563 94.4 743,386 88.5


Atlantic cod (Gadus morhua) 6,406,843 6,046,419 94.4 5,581,321 87.1


Haddock (Melanogrammus aeglefinus) 7,967,547 6,386,646 80.2 6,357,935 79.8


Yellowtail flounder (Limanda ferruginea) 1,253,948 1,210,135 96.5 1,163,424 92.8


Winter flounder (Pseudopleuronectes americanus) 1,424,320 1,298,805 91.2 1,279,475 89.8


Windowpane flounder (Scophthalmus aquosus) 24,777 23,684 95.6 7,840 31.6


Goosefish (Lophius americanus) 2,767,345 2,704,886 97.7 1,653,139 59.7


Silver hake (Merluccius bilinearis) 7,448,905 7,387,146 99.2 7,152,985 96.0


Red hake (Urophycis chuss) 720,282 702,341 97.5 671,390 93.2


Atlantic cod (Gadus morhua) 6,329,892 5,869,780 92.7 5,736,502 90.6


Haddock (Melanogrammus aeglefinus) 4,845,051 2,758,417 56.9 2,737,682 56.5


Yellowtail flounder (Limanda ferruginea) 1,723,480 1,587,645 92.1 1,577,599 91.5


Winter flounder (Pseudopleuronectes americanus) 1,934,920 1,728,472 89.3 1,714,978 88.6


Windowpane flounder (Scophthalmus aquosus) 22,316 22,211 99.5 1,993 8.9


Goosefish (Lophius americanus) 3,434,132 3,348,161 97.5 1,995,796 58.1


Silver hake (Merluccius bilinearis) 7,362,619 7,331,558 99.6 7,116,346 96.7


Red hake (Urophycis chuss) 656,697 641,792 97.7 606,409 92.3


2011


Total VTR 
landings 


(kg)


VMS 
matched 
set (kg)


2004


2005


2006


2009


2010


2008


Year Species


2007
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Table 15. 2004 summary of the Vessel Monitoring System (VMS) data subsets compared to the subset 
of Vessel Trip Reports (VTR) landings (kg), by species and gear type (bottom otter trawl gear = OTF, 
scallop dredge gear = DRS, sink gillnet = GNS, and benthic longline = LLB). 
 


Species 
VTR 


gear code 


VTR VMS 


Number of 
Vessels 


Number of 
trips 


VTR 
landings 


(kg) 


Number of 
Vessels 


Number of 
trips 


VMS 
landings 


(kg) 


Percent of 
VTR 


landings 
(%) 


Atlantic cod 
(Gadus morhua) 


OTF 444 9,167 3,507,919 189 2,724 1,829,688 52.2 


DRS 6 9 535 3 3 14 2.5 


GNS 171 6,972 1,726,238 4 116 25,959 1.5 


LLB 67 1,221 198,117 21 253 18,355 9.3 


Haddock 
(Melanogrammus 


aeglefinus) 
 


OTF 384 6,323 5,908,548 187 2,472 4,619,014 78.2 


DRS 1 1 0 0 0 0 N/A 


GNS 137 3,313 133,401 3 86 9,789 7.3 


LLB 55 986 795,572 21 261 467,285 58.7 


Yellowtail flounder 
(Limanda ferruginea) 


OTF 404 7,337 6,749,688 181 2,061 5,373,053 79.6 


DRS 36 62 4,346 33 48 4,072 93.7 


GNS 93 1,541 145,727 2 31 1,862 1.3 


LLB 0 0 0 0 0 0 N/A 


Winter flounder 
(Pseudopleuronectes 


americanus) 
 


OTF 471 9,866 4,393,835 184 2,314 3,125,651 71.1 


DRS 18 37 750 16 26 660 87.9 


GNS 129 3,029 88,606 2 57 1,433 1.6 


LLB 9 67 298 2 10 37 12.3 


Windowpane flounder 
(Scophthalmus aquosus) 


OTF 158 1,291 90,880 46 105 18,217 20.0 


DRS 0 0 0 0 0 0 N/A 


GNS 12 63 642 0 0 0 0.0 


LLB 0 0 0 0 0 0 N/A 


Goosefish 
(Lophius americanus) 


OTF 555 9,467 1,870,948 208 2,325 880,759 47.1 


DRS 226 1,226 381,761 214 1,179 380,203 99.6 


GNS 268 8,119 5,186,982 4 118 70,362 1.4 


LLB 26 146 1,288 16 75 854 66.3 


Silver hake 
(Merluccius bilinearis) 


OTF 234 3,212 7,334,373 68 721 2,069,807 28.2 


DRS 0 0 0 0 0 0 N/A 


GNS 63 415 21,948 2 7 1,976 9.0 


LLB 4 17 36,311 2 4 148 0.4 


Red hake 
(Urophycis chuss) 


 


OTF 172 2,226 769,215 56 510 235,494 30.6 


DRS 0 0 0 0 0 0 N/A 


GNS 26 353 93,767 1 33 1,044 1.1 


LLB 7 21 376 3 7 292 77.6 
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Table 16. 2005 summary of the Vessel Monitoring System (VMS) data subsets compared to the subset 
of Vessel Trip Reports (VTR) landings (kg), by species and gear type (bottom otter trawl gear = OTF, 
scallop dredge gear = DRS, sink gillnet = GNS, and benthic longline = LLB). 
  


Species 
VTR 


gear code 


VTR VMS 


Number of 
Vessels 


Number of 
trips 


VTR 
landings 


(kg) 


Number of 
Vessels 


Number of 
trips 


VMS 
landings 


(kg) 


Percent of 
VTR 


landings 
(%) 


Atlantic cod 
(Gadus morhua) 


OTF 381 9,005 3,201,456 229 4,415 2,491,742 77.8 


DRS 8 11 1,209 7 10 100 8.3 


GNS 157 6,711 1,574,496 21 697 164,299 10.4 


LLB 89 1,373 205,952 45 638 98,546 47.8 


Haddock 
(Melanogrammus 


aeglefinus) 
 


OTF 342 6,471 5,246,396 217 3,670 5,036,560 96 


DRS 3 4 15 2 3 14 93.9 


GNS 125 3,054 59,757 15 292 4,494 7.5 


LLB 80 1257 849,769 44 650 659,669 77.6 


Yellowtail flounder 
(Limanda ferruginea) 


OTF 352 7,138 3,815,235 218 3,175 3,473,828 91.1 


DRS 30 45 2,059 28 42 1,883 91.5 


GNS 77 1,180 104,756 5 30 259 0.2 


LLB 5 19 28 3 16 23 83.6 


Winter flounder 
(Pseudopleuronectes 


americanus) 
 


OTF 413 9,225 3,407,204 229 3,458 2,786,325 81.8 


DRS 37 65 13,237 36 64 12,772 96.5 


GNS 118 2,530 36,739 12 189 1,069 2.9 


LLB 11 84 549 6 66 473 86.1 


Windowpane flounder 
(Scophthalmus aquosus) 


OTF 158 1,057 80,999 78 227 45,762 56.5 


DRS 0 0 0 0 0 0 N/A 


GNS 9 77 523 0 0 0 0.0 


LLB 4 9 10 3 8 9 91.3 


Goosefish 
(Lophius americanus) 


OTF 493 9,197 1,857,280 260 3,603 1,359,021 73.2 


DRS 317 2,722 335,072 266 1,498 321,271 95.9 


GNS 246 8,736 5,065,683 34 801 448,437 8.9 


LLB 36 212 1,841 30 182 1,260 68.4 


Silver hake 
(Merluccius bilinearis) 


OTF 193 2,689 7,391,321 96 1197 3,489,085 47.2 


DRS 2 2 365 2 2 365 100.0 


GNS 41 255 20,219 1 8 4,400 21.8 


LLB 7 30 110,972 5 20 37,219 33.5 


Red hake 
(Urophycis chuss) 


 


OTF 143 1,838 482,879 69 757 152,655 31.6 


DRS 1 1 125 1 1 125 100.0 


GNS 24 239 64,020 2 25 1,810 2.8 


LLB 4 10 176 2 6 76 43.3 
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Table 17. 2006 summary of the Vessel Monitoring System (VMS) data subsets compared to the subset 
of Vessel Trip Reports (VTR) landings (kg), by species and gear type (bottom otter trawl gear = OTF, 
scallop dredge gear = DRS, sink gillnet = GNS, and benthic longline = LLB). 
 


Species 
VTR 


gear code 


VTR VMS 


Number of 
Vessels 


Number of 
trips 


VTR 
landings 


(kg) 


Number of 
Vessels 


Number of 
trips 


VMS 
landings 


(kg) 


Percent of 
VTR 


landings 
(%) 


Atlantic cod 
(Gadus morhua) 


OTF 350 7,493 2,913,548 301 5,799 2,680,732 92.0 


DRS 5 8 420 4 7 184 43.8 


GNS 153 6,764 1,427,295 95 2739 656,843 46.0 


LLB 80 1,154 204,792 42 511 91,031 44.5 


Haddock 
(Melanogrammus 


aeglefinus) 
 


OTF 296 4,938 2,242,491 252 3,994 2,186,209 97.5 


DRS 5 5 1,303 4 4 1,299 99.7 


GNS 122 2,964 65,539 75 1275 26,864 41.0 


LLB 76 1091 403,958 42 496 299,395 74.1 


Yellowtail flounder 
(Limanda ferruginea) 


OTF 319 6,402 1,772,976 282 4,938 1,674,672 94.5 


DRS 24 36 4,098 23 35 4,076 99.4 


GNS 67 1,293 90,562 32 244 2,355 2.6 


LLB 5 12 14 4 11 13 96.7 


Winter flounder 
(Pseudopleuronectes 


americanus) 
 


OTF 381 8,460 2,534,691 310 5,530 2,115,716 83.5 


DRS 36 73 4,951 34 71 4,926 99.5 


GNS 109 2,825 43,398 64 979 6,983 16.1 


LLB 8 57 463 7 42 428 92.5 


Windowpane flounder 
(Scophthalmus aquosus) 


OTF 151 1,246 86,897 117 607 61,621 70.9 


DRS 1 2 7 1 2 7 100.0 


GNS 9 37 107 3 7 24 22.6 


LLB 1 1 2 1 1 2 100.0 


Goosefish 
(Lophius americanus) 


OTF 459 8,032 1,574,844 380 5,747 1,417,361 90.0 


DRS 336 3,917 323,214 333 3,650 317,777 98.3 


GNS 261 8,050 4,127,303 114 2910 1,510,988 36.6 


LLB 22 113 1,004 20 99 706 70.3 


Silver hake 
(Merluccius bilinearis) 


OTF 197 3,098 5,294,681 162 2242 4,590,130 86.7 


DRS 1 3 14 1 3 14 100.0 


GNS 37 251 18,600 22 98 11,729 63.1 


LLB 4 13 14,628 3 5 4,616 31.6 


Red hake 
(Urophycis chuss) 


 


OTF 152 1,983 525,546 119 1346 447,917 85.2 


DRS 2 2 29 2 2 29 100.0 


GNS 22 257 27,383 10 112 10,260 37.5 


LLB 4 6 531 3 5 524 98.7 
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Table 18. 2007 summary of the Vessel Monitoring System (VMS) data subsets compared to the subset 
of Vessel Trip Reports (VTR) landings (kg), by species and gear type (bottom otter trawl gear = OTF, 
scallop dredge gear = DRS, sink gillnet = GNS, and benthic longline = LLB). 
 


VTR


gear code VTR landings
VMS 


landings


(kg) (kg)


Atlantic cod OTF 333 7,166 3,722,919 322 6,538 3,592,723 96.5


(Gadus morhua) DRS 6 11 122 6 11 122 100.0


GNS 145 7,724 2,224,006 135 7059 2,038,677 91.7


LLB 62 1,048 224,369 54 952 206,764 92.2


Haddock OTF 273 4,508 2,623,998 270 4,220 2,603,164 99.2


(Melanogrammus aeglefinus) DRS 3 5 29 3 5 29 100.0


GNS 113 2,985 60,006 113 2851 58,541 97.6


LLB 60 1007 370,818 55 946 351,777 94.9


Yellowtail flounder OTF 306 6,360 1,592,293 298 5,718 1,558,752 97.9


(Limanda ferruginea) DRS 21 34 991 21 34 991 100.0


GNS 78 2,089 73,751 76 1872 63,226 85.7


LLB 6 8 1,427 5 7 66 4.6


Winter flounder OTF 360 8,748 2,442,367 327 6,449 2,120,496 86.8


(Pseudopleuronectes americanus) DRS 37 76 6,369 37 76 6,369 100.0


GNS 124 3,877 50,230 104 3474 44,687 89.0


LLB 6 45 572 5 43 545 95.3


Windowpane flounder OTF 182 1,865 179,240 159 1133 144,127 80.4


(Scophthalmus aquosus) DRS 1 1 5 1 1 5 100.0


GNS 7 51 144 4 46 99 68.9


LLB 0 0 0 0 0 0 N/A


Goosefish OTF 412 6,928 811,850 367 5,586 782,931 96.4


(Lophius americanus) DRS 330 3,458 421,485 323 3,223 417,292 99.0


GNS 249 7,546 3,444,297 169 5152 1,768,626 51.3


LLB 16 53 195 16 51 184 94.2


Silver hake OTF 201 3,830 6,112,602 180 3023 5,685,483 93.0


(Merluccius bilinearis) DRS 3 3 8 3 3 8 100.0


GNS 50 562 24,962 45 538 23,987 96.1


LLB 5 32 41,988 5 31 39,720 94.6


Red hake OTF 157 2,637 590,951 130 2043 531,345 89.9


(Urophycis chuss) DRS 0 0 0 0 0 0 N/A


GNS 18 247 15,673 14 235 13,557 86.5


LLB 0 0 0 0 0 0 N/A


Species


VTR VMS


Number of 
Vessels


Number of 
trips


Number of 
Vessels


Number of 
trips


Percent of VTR 
landings (%)
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Table 19. 2008 summary of the Vessel Monitoring System (VMS) data subsets compared to the subset 
of Vessel Trip Reports (VTR) landings (kg), by species and gear type (bottom otter trawl gear = OTF, 
scallop dredge gear = DRS, sink gillnet = GNS, and benthic longline = LLB). 
 


VTR


gear code
VTR 


landings
VMS 


landings


(kg) (kg)


Atlantic cod OTF 319 8,051 3,980,275 283 5,545 2,782,826 69.9


(Gadus morhua) DRS 3 3 20 1 1 9 45.5


GNS 145 9,193 2,776,208 130 6811 2,052,888 73.9


LLB 59 871 186,327 47 652 151,893 81.5


Haddock OTF 250 4,469 4,740,122 230 3,129 3,667,918 77.4


(Melanogrammus aeglefinus) DRS 1 2 41 1 2 41 100.0


GNS 111 3,128 55,863 106 2402 42,170 75.5


LLB 56 657 394,672 46 540 361,904 91.7


Yellowtail flounder OTF 290 6,869 1,499,440 257 4,825 1,163,165 77.6


(Limanda ferruginea) DRS 14 35 1,301 14 34 1,251 96.2


GNS 90 2,725 111,067 84 1773 74,741 67.3


LLB 6 59 5,039 4 9 420 8.3


Winter flounder OTF 346 8,642 2,150,549 294 5,328 1,832,963 85.2


(Pseudopleuronectes americanus) DRS 24 41 2,139 19 30 1,424 66.6


GNS 125 4,402 56,329 100 3149 40,113 71.2


LLB 8 102 992 6 49 733 73.9


Windowpane flounder OTF 167 1,863 115,475 127 796 58,557 50.7


(Scophthalmus aquosus) DRS 1 1 1 0 0 0 0.0


GNS 19 80 1,051 8 33 782 74.4


LLB 0 0 0 0 0 0 N/A


Goosefish OTF 378 5,872 614,655 300 3,595 405,446 66.0


(Lophius americanus) DRS 323 2,800 304,618 290 1,971 233,700 76.7


GNS 237 6,226 3,126,971 147 3362 1,152,723 36.9


LLB 7 24 114 4 15 62 54.4


Silver hake OTF 205 3,518 5,541,597 164 2186 3,767,703 68.0


(Merluccius bilinearis) DRS 0 0 0 0 0 0 N/A


GNS 62 804 41,852 54 690 34,181 81.7


LLB 3 4 20 3 4 20 100.0


Red hake OTF 161 2,558 708,281 124 1532 527,891 74.5


(Urophycis chuss) DRS 1 1 16 0 0 0 0.0


GNS 19 298 8,284 14 257 7,783 94.0


LLB 3 5 163 2 4 149 91.6


Species


VTR VMS


Number of 
Vesse ls


Number of 
trips


Number of 
Vesse ls


Number of 
trips


Percent of VTR 
landings (%)
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Table 20. 2009 summary of the Vessel Monitoring System (VMS) data subsets compared to the subset 
of Vessel Trip Reports (VTR) landings (kg), by species and gear type (bottom otter trawl gear = OTF, 
scallop dredge gear = DRS, sink gillnet = GNS, and benthic longline = LLB). 
 


VTR 
landings


VMS 
landings


(kg) (kg)


Atlantic cod OTF 295 8,044 3,960,249 277 6,793 3,555,956 89.8


(Gadus morhua) DRS 0 0 0 0 0 0 N/A


GNS 150 9,611 2,856,758 136 8491 2,535,301 88.7


LLB 52 728 170,833 38 524 147,003 86.1


Haddock OTF 234 4,065 4,285,009 232 3,726 4,246,875 99.1


(Melanogrammus aeglefinus) DRS 0 0 0 0 0 0 N/A


GNS 116 2,498 80,316 116 2356 77,884 97.0


LLB 37 424 402,131 32 386 390,676 97.2


Yellowtail flounder OTF 276 6,642 1,469,547 258 5,585 1,419,921 96.6


(Limanda ferruginea) DRS 22 35 2,424 21 33 2,356 97.2


GNS 94 2,655 86,331 87 2247 73,983 85.7


LLB 11 72 4,702 7 21 260 5.5


Winter flounder OTF 296 6,165 1,935,314 266 4,861 1,874,929 96.9


(Pseudopleuronectes americanus) DRS 13 27 1,069 13 26 1,046 97.9


GNS 101 3,699 40,438 91 3253 37,332 92.3


LLB 11 97 684 9 62 564 82.5


Windowpane flounder OTF 124 1,136 80,821 111 907 70,935 87.8


(Scophthalmus aquosus) DRS 0 0 0 0 0 0 N/A


GNS 15 118 1,090 12 97 807 74.1


LLB 0 0 0 0 0 0 N/A


Goosefish OTF 331 4,916 436,569 290 4,147 424,758 97.3


(Lophius americanus) DRS 290 2,163 205,913 287 2,009 203,695 98.9


GNS 219 5,340 2,625,544 141 3498 1,339,537 51.0


LLB 7 23 133 6 20 123 92.2


Silver hake OTF 201 4,317 6,989,607 171 3761 6,642,081 95.0


(Merluccius bilinearis) DRS 2 5 27,234 2 5 27,234 100.0


GNS 72 1145 26,487 66 1064 21,723 82.0


LLB 1 1 69 0 0 0 0.0


Red hake OTF 144 2,747 770,336 117 2299 721,569 93.7


(Urophycis chuss) DRS 1 2 435 1 2 435 100.0


GNS 20 258 21,761 14 227 21,377 98.2


LLB 3 4 31 1 1 5 14.7


Species


VTR VMS


Number of 
Vessels


Number of 
trips


Number of 
Vessels


Number of 
trips


Percent of VTR 
landings (%)


VTR gear 
code
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Table 21. 2010 summary of the Vessel Monitoring System (VMS) data subsets compared to the subset 
of Vessel Trip Reports (VTR) landings (kg), by species and gear type (bottom otter trawl gear = OTF, 
scallop dredge gear = DRS, sink gillnet = GNS, and benthic longline = LLB). 
 


VTR 
landings


VMS 
landings


(kg) (kg)


Atlantic cod OTF 270 5,589 3,703,838 250 5,041 3,491,117 94.3


(Gadus morhua) DRS 1 3 23 1 3 23 100.0


GNS 130 7,065 2,207,779 116 6309 1,980,710 89.7


LLB 41 461 134,779 30 341 109,471 81.2


Haddock OTF 201 2,719 6,004,469 197 2,650 5,989,006 99.7


(Melanogrammus aeglefinus) DRS 0 0 0 0 0 0 N/A


GNS 100 1,725 41,953 99 1664 41,106 98.0


LLB 30 346 340,225 22 310 327,823 96.4


Yellowtail flounder OTF 244 4,380 1,087,740 233 3,920 1,051,766 96.7


(Limanda ferruginea) DRS 65 89 1,885 65 89 1,885 100.0


GNS 92 2,643 118,973 84 2339 109,636 92.2


LLB 9 48 1,538 7 20 137 8.9


Winter flounder OTF 225 3,633 1,276,975 193 2,735 1,260,099 98.7


(Pseudopleuronectes americanus) DRS 8 10 430 8 10 430 100.0


GNS 92 2,585 19,849 83 2332 18,636 93.9


LLB 7 59 1,551 6 37 310 20.0


Windowpane flounder OTF 41 543 23,459 28 177 7,753 33.1


(Scophthalmus aquosus) DRS 0 0 0 0 0 0 N/A


GNS 7 67 215 4 54 76 35.3


LLB 1 4 11 1 4 11 100.0


Goosefish OTF 300 3,713 376,389 263 3,161 365,238 97.0


(Lophius americanus) DRS 242 1,381 123,871 239 1,330 123,056 99.3


GNS 210 4,482 2,204,506 126 2755 1,164,724 52.8


LLB 7 23 121 7 23 121 100.0


Silver hake OTF 186 4,029 7,382,976 165 3587 7,149,060 96.8


(Merluccius bilinearis) DRS 1 1 5 1 1 5 100.0


GNS 50 599 4,072 44 575 3,827 94.0


LLB 2 3 93 2 3 93 100.0


Red hake OTF 139 2,646 695,607 115 2328 665,318 95.6


(Urophycis chuss) DRS 0 0 0 0 0 0 N/A


GNS 15 51 6,731 9 39 6,069 90.2


LLB 2 3 3 2 3 3 100.0


Species


VTR VMS


Number of 
Vessels


Number of 
trips


Number of 
Vessels


Number of 
trips


Percent of VTR 
landings (%)


VTR gear 
code
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Table 22. 2011 summary of the Vessel Monitoring System (VMS) data subsets compared to the subset 
of Vessel Trip Reports (VTR) landings (kg), by species and gear type (bottom otter trawl gear = OTF, 
scallop dredge gear = DRS, sink gillnet = GNS, and benthic longline = LLB). 
 


VTR 
landings


VMS 
landings


(kg) (kg)


Atlantic cod OTF 216 4,712 4,187,183 202 4,514 4,130,595 98.6


(Gadus morhua) DRS 2 3 14 2 3 14 100.0


GNS 123 5,627 1,420,454 100 5218 1,362,184 95.9


LLB 28 517 262,129 21 456 243,710 93.0


Haddock OTF 160 2,865 2,562,449 157 2,834 2,545,237 99.3


(Melanogrammus aeglefinus) DRS 0 0 0 0 0 0 N/A


GNS 81 2,114 51,043 78 2025 48,748 95.5


LLB 23 408 144,925 19 389 143,697 99.2


Yellowtail flounder OTF 205 3,647 1,469,998 195 3,542 1,462,375 99.5


(Limanda ferruginea) DRS 74 116 8,528 74 116 8,528 100.0


GNS 74 1,619 109,083 68 1511 106,660 97.8


LLB 5 13 36 5 13 36 100.0


Winter flounder OTF 189 3,335 1,695,391 160 2,625 1,684,355 99.3


(Pseudopleuronectes americanus) DRS 25 38 1,639 24 36 1,628 99.4


GNS 80 2,571 31,213 66 2263 28,765 92.2


LLB 4 30 229 4 30 229 100.0


Windowpane flounder OTF 21 430 21,731 10 38 1,986 9.1


(Scophthalmus aquosus) DRS 0 0 0 0 0 0 N/A


GNS 4 50 479 1 4 7 1.4


LLB 0 0 0 0 0 0 N/A


Goosefish OTF 291 3,117 432,850 247 2,676 425,111 98.2


(Lophius americanus) DRS 215 1,652 119,021 215 1,562 118,006 99.1


GNS 201 5,748 2,796,087 117 3539 1,452,480 51.9


LLB 3 32 202 3 31 198 98.2


Silver hake OTF 194 4,354 7,322,111 163 3844 7,107,312 97.1


(Merluccius bilinearis) DRS 1 1 1,361 1 1 1,361 100.0


GNS 72 1311 8,086 62 1248 7,673 94.9


LLB 0 0 0 0 0 0 N/A


Red hake OTF 137 2,746 641,584 110 2234 606,341 94.5


(Urophycis chuss) DRS 0 0 0 0 0 0 N/A


GNS 12 19 204 4 6 67 33.0


LLB 1 1 4 0 0 0 0.0


Species


VTR VMS


Number of 
Vessels


Number of 
trips


Number of 
Vessels


Number of 
trips


Percent of VTR 
landings (%)


VTR gear 
code
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Table 23. Summary of the agreement levels between statistical areas recorded on Vessel Trip Reports 
(VTR) and the statistical areas fished as determined using Vessel Monitoring System (VMS) positional 
data from matched fishing trips from 2004 to 2011. Trip subcategories are based on the VMS 
determined number of statistical areas fished. *Note: percentages may not sum to 100 due to rounding. 
 


 
  


Complete 2,688 92.8


None 194 6.7


Partial 13 0.4


Complete 74 2.5


None 139 4.6


Partial 2,784 92.9


Complete 5,267 93.6


None 334 5.9


Partial 29 0.5


Complete 265 6.2


None 206 4.8


Partial 3,808 89.0


Complete 12,869 95.4


None 590 4.4


Partial 29 0.2


Complete 234 4.1


None 221 3.9


Partial 5,222 92.0


Complete 19,104 95.9


None 785 3.9


Partial 28 0.1


Complete 284 4.7


None 234 3.9


Partial 5,489 91.4


Complete 16,124 96.0


None 641 3.8


Partial 32 0.2


Complete 172 4.3


None 170 4.2


Partial 3,686 91.5


Complete 18,546 95.9


None 750 3.9


Partial 40 0.2


Complete 290 5.0


None 240 4.1


Partial 5,262 90.8


Complete 13,776 96.3


None 496 3.5


Partial 30 0.2


Complete 343 6.6


None 208 4.0


Partial 4,670 89.4


Complete 12,192 94.6


None 643 5.0


Partial 50 0.4


Complete 472 8.6


None 214 3.9


Partial 4,781 87.5


2011


Single area 12,885


Multi-area 5,467


2004


Single area 2,895


Multi-area 2,997


Year Trip category Number of trips Agreement level Number of trips


5,677


2008


Single area 16,797


Multi-area 4,028


Percent of total 
category trips (%)


2007


Single area 19,917


Multi-area 6,007


2005


Single area 5,630


Multi-area 4,279


2006


Single area 13,488


Multi-area


2009


Single area 19,336


Multi-area 5,792


2010


Single area 14,302


Multi-area 5,221
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Table 24. Frequency of trips fishing on multiple stocks based on Vessel Monitoring System (VMS) data from 2004 to 2011. 
 


 
 


Total trips
Multiple  


stock area 
trips


Percent 
(%)


Total trips
Multiple  


stock area 
trips


Percent 
(%)


Total trips
Multiple  


stock area 
trips


Percent 
(%)


Total trips
Multiple  


stock area 
trips


Percent 
(%)


Atlantic cod (Gadus morhua) 3,096 304 9.8 5,760 600 10.4 9,056 555 6.1 14,560 539 3.7


Haddock (Melanogrammus aeglefinus) 2,819 295 10.5 4,615 562 12.2 5,769 517 9 8,022 464 5.8


Yellowtail flounder (Limanda ferruginea) 2,140 186 8.7 3,263 352 10.8 5,228 367 7 7,631 436 5.7


Winter flounder (Pseudopleuronectes americanus) 2,407 286 11.9 3,777 604 16 6,622 453 6.8 10,042 490 4.9


Windowpane flounder (Scophthalmus aquosus) 105 19 18.1 236 24 10.2 617 28 4.5 1180 47 4.0


Goosefish (Lophius americanus) 3,697 254 6.9 6,084 511 8.4 12,406 580 4.7 14,012 426 3.0


Silver hake (Merluccius bilinearis) 732 17 2.3 1,227 28 2.3 2,348 38 1.6 3,595 59 1.6


Red hake (Urophycis chuss) 550 9 1.6 789 8 1 1,465 23 1.6 2,278 40 1.8


Total trips
Multiple  


stock area 
trips


Percent 
(%)


Total trips
Multiple  


stock area 
trips


Percent 
(%)


Total trips
Multiple  


stock area 
trips


Percent 
(%)


Total trips
Multiple  


stock area 
trips


Percent 
(%)


Atlantic cod (Gadus morhua) 13,009 340 2.6 15,808 487 3.1 11,694 555 4.7 10,191 727 7.1


Haddock (Melanogrammus aeglefinus) 6,073 306 5.0 6,468 426 6.6 4,624 516 11.2 5,248 670 12.8


Yellowtail flounder (Limanda ferruginea) 6,641 264 4.0 7,886 275 3.5 6,368 314 4.9 5,182 442 8.5


Winter flounder (Pseudopleuronectes americanus) 8,556 327 3.8 8,202 328 4.0 5,114 379 7.4 4,954 574 11.6


Windowpane flounder (Scophthalmus aquosus) 829 44 5.3 1004 15 1.5 235 0 0.0 42 0 0.0


Goosefish (Lophius americanus) 8,943 300 3.4 9,674 362 3.7 7,269 240 3.3 7,808 234 3.0


Silver hake (Merluccius bilinearis) 2,880 28 1.0 4,830 51 1.1 4,166 61 1.5 5,093 53 1.0


Red hake (Urophycis chuss) 1,793 19 1.1 2,529 24 0.9 2,370 38 1.6 2,240 36 1.6


2009 2010


Species


2008


2007


Species


2004 2005 2006


2011
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Table 25. Frequency of fixed (sink gillnet, benthic longline) and mobile (bottom otter trawl, scallop 
dredge) gear types used on trips fishing on multiple stocks based on Vessel Monitoring System (VMS) 
positional data from 2005 and 2011. 
 


 


Percent of 
total trips


Percent of 
multiple  stock 


area trips


(%) (%)


Atlantic cod Fixed 6 1.0


(Gadus morhua) Mobile 594 99.0


Haddock Fixed 4 0.7


(Melanogrammus 
aeglefinus)


Mobile 558 99.3


Yellowtail flounder Fixed 0 0.0


(Limanda ferruginea) Mobile 352 100.0


Winter flounder Fixed 1 0.2


(Pseudopleuronectes 
americanus)


Mobile 603 99.8


Windowpane flounder Fixed 0 0.0


(Scophthalmus aquosus) Mobile 24 100.0


Goosefish Fixed 0 0.0


(Lophius americanus) Mobile 511 100.0


Silver hake Fixed 0 0.0


(Merluccius bilinearis) Mobile 28 100.0


Red hake Fixed 0 0.0


(Urophycis chuss) Mobile 8 100.0


Percent of 
total trips


Percent of 
multiple  stock 


area trips


(%) (%)


Atlantic cod Fixed 40 5.5


(Gadus morhua) Mobile 687 94.5


Haddock Fixed 27 4.0


(Melanogrammus 
aeglefinus)


Mobile 643 96.0


Yellowtail flounder Fixed 9 2.0


(Limanda ferruginea) Mobile 433 98.0


Winter flounder Fixed 20 3.5


(Pseudopleuronectes 
americanus)


Mobile 554 96.5


Windowpane flounder Fixed 0 N/A


(Scophthalmus aquosus) Mobile 0 N/A


Goosefish Fixed 40 17.1


(Lophius americanus) Mobile 194 82.9


Silver hake Fixed 1 1.9


(Merluccius bilinearis) Mobile 52 98.1


Red hake Fixed 0 0.0


(Urophycis chuss) Mobile 36 100.0


2011


2005


5,093 53 1.0


2240 36 1.6


42 0 0.0


7,808 234 3.0


5,182 442 8.5


4,954 574 11.6


10,191 727 7.1


5,248 670 12.8


Species
Number of 
total trips


Number of 
multiple  stock 


area trips


Gear 
category


Number of 
Trips


Species
Number of 
total trips


Number of 
multiple  stock 


area trips


Gear 
category


Number of 
Trips


4,615 562 12.2


5,760 600 10.4


3,263 352 10.8


3,777 604 16.0


236 24 10.2


789 8 1.0


6,084 511 8.4


1,227 28 2.3
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Table 26. Results of the Vessel Monitoring System (VMS) based stock area allocation compared to the stock area allocation based on 
the Vessel Trip Reports (VTR) reported statistical area for 2004. Relative difference is determined as % difference/VTR stock 
allocation; allocations ≥ 5.0% relative differences are italicized. Stock areas are Gulf of Maine (GOM), Georges Bank (GBK), 
southern New England/mid-Atlantic (SNE), northern (NOR), and southern (SOU). *Note: allocations may not sum to 100 due to 
rounding. 
 


Species 


Total 
species 


landings 
(kg) 


Stock 
area 


VTR 
landings 


allocation 
(kg) 


VMS 
landings 


allocation 
(kg) 


Δ 
landings 


allocation 
abs(kg) 


∑Δi/total 
species 


landings 
(%)  


VTR 
stock 


allocation 
(%) 


VMS 
Stock 


allocation 
(%) 


Difference 
(%) 


Relative 
difference 


(%) 


Atlantic cod 
(Gadus morhua) 


1,874,015 
GBK 1,384,752 1,375,601 9,151 


0.98 
73.9 73.4 0.5 0.7 


GOM 489,263 498,414 9,151 26.1 26.6 -0.5 -1.9 


Haddock 
(Melanogrammus aeglefinus) 


5,096,088 
GBK 4,763,038 4,806,095 43,057 


1.69 
93.5 94.3 -0.8 -0.9 


GOM 333,050 289,993 43,057 6.5 5.7 0.8 12.3 


Yellowtail flounder 
(Limanda ferruginea) 


5,378,987 


GBK 5,094,590 5,176,798 82,208 


3.06 


94.7 96.2 -1.5 -1.6 


GOM 215,710 172,386 43,324 4.0 3.2 0.8 20.0 


SNE 68,687 29,802 38,885 1.3 0.6 0.7 53.8 


Winter flounder 
(Pseudopleuronectes americanus) 


3,127,781 


GBK 2,420,182 2,459,208 39,026 


2.59 


77.4 78.6 -1.2 -1.6 


GOM 94,235 95,648 1,413 3.0 3.1 0.0 0.0 


SNE 613,364 572,925 40,439 19.6 18.3 1.3 6.6 


Windowpane flounder 
(Scophthalmus aquosus) 


18,217 
NOR 16,807 16,725 82 


0.90 
92.3 91.8 0.5 0.5 


SOU 1,410 1,492 82 7.7 8.2 -0.5 -6.5 


Goosefish 
(Lophius americanus) 


1,332,178 
NOR 787,572 801,448 13,876 


2.08 
59.1 60.2 -1.0 -1.7 


SOU 544,606 530,730 13,876 40.9 39.8 1.0 2.4 


Silver hake 
(Merluccius bilinearis) 


2,071,930 
NOR 404,972 343,720 61,252 


5.91 
19.5 16.6 3.0 15.4 


SOU 1,666,958 1,728,210 61,252 80.5 83.4 -3.0 -3.7 


Red hake 
(Urophycis chuss) 


236,830 
NOR 61,461 64,355 2,894 


2.44 
26.0 27.2 -1.2 -4.6 


SOU 175,369 172,475 2,894 74.0 72.8 1.2 1.6 
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Table 27. Results of the Vessel Monitoring System (VMS) based stock area allocation compared to the stock area allocation based on 
the Vessel Trip Reports (VTR) reported statistical area for 2005. Relative difference is determined as % difference/VTR stock 
allocation; allocations ≥ 5.0% relative differences are italicized. Stock areas are Gulf of Maine (GOM), Georges Bank (GBK), 
southern New England/mid-Atlantic (SNE), northern (NOR), and southern (SOU). *Note: allocations may not sum to 100 due to 
rounding. 
 


Species 


Total 
species 


landings 
(kg) 


Stock 
area 


VTR 
landings 


allocation 
(kg) 


VMS 
landings 


allocation 
(kg) 


Δ 
landings 


allocation 
abs(kg) 


∑Δi/total 
species 


landings 
(%)  


VTR 
stock 


allocation 
(%) 


VMS 
stock 


allocation 
(%) 


Difference 
(%) 


Relative 
difference 


(%) 


Atlantic cod 
(Gadus morhua) 


2,754,687 
GBK 1,920,110 1,879,800 40,310 


2.93 
69.7 68.2 1.5 2.2 


GOM 834,577 874,887 40,310 30.3 31.8 -1.5 -5.0 


Haddock 
(Melanogrammus aeglefinus) 


5,700,737 
GBK 5,319,329 5,285,374 33,955 


1.19 
93.3 92.7 0.6 0.6 


GOM 381,408 415,363 33,955 6.7 7.3 -0.6 -9.0 


Yellowtail flounder 
(Limanda ferruginea) 


3,475,993 


GBK 3,115,140 3,164,191 49,051 


2.82 


89.6 91.0 -1.4 -1.6 


GOM 286,276 281,958 4,318 8.2 8.1 0.1 1.2 


SNE 74,577 29,844 44,733 2.1 0.9 1.3 61.9 


Winter flounder 
(Pseudopleuronectes americanus) 


2,800,638 


GBK 1,976,251 1,985,963 9,712 


1.39 


70.6 70.9 -0.3 -0.4 


GOM 132,155 112,737 19,418 4.7 4.0 0.7 14.9 


SNE 692,232 701,939 9,707 24.7 25.1 -0.3 -1.2 


Windowpane flounder 
(Scophthalmus aquosus) 


45,772 
NOR 43,740 44,337 597 


2.61 
95.6 96.9 -1.3 -1.4 


SOU 2,032 1,435 597 4.4 3.1 1.3 29.5 


Goosefish 
(Lophius americanus) 


2,129,989 
NOR 1,188,433 1,223,924 35,491 


3.33 
55.8 57.5 -1.7 -3.0 


SOU 941,556 906,065 35,491 44.2 42.5 1.7 3.8 


Silver hake 
(Merluccius bilinearis) 


3,531,070 
NOR 400,744 380,084 20,660 


1.17 
11.3 10.8 0.6 5.3 


SOU 3,130,326 3,150,986 20,660 88.7 89.2 -0.6 -0.7 


Red hake 
(Urophycis chuss) 


154,666 
NOR 39,360 37,097 2,263 


2.93 
25.4 24.0 1.5 5.9 


SOU 115,306 117,569 2,263 74.6 76.0 -1.5 -2.0 
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Table 28. Results of the Vessel Monitoring System (VMS) based stock area allocation compared to the stock area allocation based on 
the Vessel Trip Reports (VTR) reported statistical area for 2006. Relative difference is determined as % difference/VTR stock 
allocation; allocations ≥ 5.0% relative differences are italicized. Stock areas are Gulf of Maine (GOM), Georges Bank (GBK), 
southern New England/mid-Atlantic (SNE), northern (NOR), and southern (SOU). *Note: allocations may not sum to 100 due to 
rounding. 
 


Species 


Total 
species 


landings 
(kg) 


Stock 
area 


VTR 
landings 


allocation 
(kg) 


VMS 
landings 


allocation 
(kg) 


Δ 
landings 


allocation 
abs(kg) 


∑Δi/total 
species 


landings 
(%)  


VTR 
stock 


allocation 
(%) 


VMS 
Stock 


allocation 
(%) 


Difference 
(%) 


Relative 
difference 


(%) 


Atlantic cod 
(Gadus morhua) 


3,428,790 
GBK 2,012,366 2,009,838 2,528 


0.15 
58.7 58.6 0.1 0.2 


GOM 1,416,424 1,418,952 2,528 41.3 41.4 -0.1 -0.2 


Haddock 
(Melanogrammus aeglefinus) 


2,513,766 
GBK 2,175,084 2,171,158 3,926 


0.31 
86.5 86.4 0.2 0.2 


GOM 338,682 342,608 3,926 13.5 13.6 -0.2 -1.5 


Yellowtail flounder 
(Limanda ferruginea) 


1,681,115 


GBK 1,253,693 1,283,732 30,039 


3.57 


74.6 76.4 -1.8 -2.4 


GOM 319,177 315,714 3,463 19.0 18.8 0.2 1.1 


SNE 108,245 81,669 26,576 6.4 4.9 1.6 25.0 


Winter flounder 
(Pseudopleuronectes americanus) 


2,128,053 


GBK 837,904 847,487 9,583 


0.91 


39.4 39.8 -0.5 -1.3 


GOM 151,351 151,497 146 7.1 7.1 0.0 0.0 


SNE 1,138,798 1,129,069 9,729 53.5 53.1 0.5 0.9 


Windowpane flounder 
(Scophthalmus aquosus) 


61,653 
NOR 36,421 39,349 2,928 


9.50 
59.1 63.8 -4.7 -8.0 


SOU 25,232 22,305 2,927 40.9 36.2 4.7 11.5 


Goosefish 
(Lophius americanus) 


3,246,832 
NOR 1,591,261 1,624,922 33,661 


2.07 
49.0 50.0 -1.0 -2.0 


SOU 1,655,571 1,621,910 33,661 51.0 50.0 1.0 2.0 


Silver hake 
(Merluccius bilinearis) 


4,606,490 
NOR 876,514 950,975 74,461 


3.23 
19.0 20.6 -1.6 -8.4 


SOU 3,729,976 3,655,515 74,461 81.0 79.4 1.6 2.0 


Red hake 
(Urophycis chuss) 


458,731 
NOR 142,190 145,968 3,778 


1.65 
31.0 31.8 -0.8 -2.6 


SOU 316,541 312,763 3,778 69.0 68.2 0.8 1.2 
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Table 29. Results of the Vessel Monitoring System (VMS) based stock area allocation compared to the stock area allocation based on 
the Vessel Trip Reports (VTR) reported statistical area for 2007. Relative difference is determined as % difference/VTR stock 
allocation; allocations ≥ 5.0% relative differences are italicized. Stock areas are Gulf of Maine (GOM), Georges Bank (GBK), 
southern New England/mid-Atlantic (SNE), northern (NOR), and southern (SOU). *Note: allocations may not sum to 100 due to 
rounding. 
 


Species


Total 
species 


landings 
(kg)


Stock area


VTR 
landings 


allocation 
(kg)


VMS 
landings 


allocation 
(kg)


Δ landings 
allocation 


abs(kg)


∑Δi/total 


species 
landings 


(%) 


VTR stock 
allocation 


(%)


VMS Stock 
allocation 


(%)


Difference 
(%)


Relative  
difference 


(%)


Atlantic cod GBK 2,971,618 2,948,151 23,466 50.9 50.5 0.4 0.8


(Gadus morhua ) GOM 2,866,669 2,890,135 23,466 49.1 49.5 -0.4 -0.8


Haddock GBK 2,475,073 2,471,087 3,985 82.1 82.0 0.1 0.2


(Melanogrammus aeglefinus ) GOM 538,438 542,423 3,985 17.9 18.0 -0.1 -0.7


Yellowtail flounder GBK 1,107,416 1,128,478 21,062 68.2 69.5 -1.3 -1.9


(Limanda ferruginea ) GOM 376,016 356,443 19,574 23.2 22.0 1.2 5.5


SNE 139,603 138,114 1,488 8.6 8.5 0.1 1.1


Winter flounder GBK 766,057 713,963 52,094 35.3 32.9 2.4 7.3


(Pseudopleuronectes americanus) GOM 193,425 204,320 10,895 8.9 9.4 -0.5 -5.3


SNE 1,212,614 1,253,813 41,199 55.8 57.7 -1.9 -3.3


Windowpane flounder NOR 110,327 110,067 260 76.5 76.3 0.2 0.2


(Scophthalmus aquosus) SOU 33,904 34,164 260 23.5 23.7 -0.2 -0.8


Goosefish NOR 1,106,535 1,094,480 12,056 37.3 36.9 0.4 1.1


(Lophius americanus ) SOU 1,862,497 1,874,553 12,056 62.7 63.1 -0.4 -0.6


Silver hake NOR 1,045,749 1,065,613 19,865 18.2 18.5 -0.3 -1.9


(Merluccius bilinearis ) SOU 4,703,449 4,683,584 19,865 81.8 81.5 0.3 0.4


Red hake NOR 106,960 105,305 1,655 19.6 19.3 0.3 1.6


(Urophycis chuss ) SOU 437,942 439,597 1,655 80.4 80.7 -0.3 -0.4


2,969,033 0.8


5,749,198 0.7


544,902 0.6


2,172,096 4.8


144,231 0.4


5,838,287 0.8


3,013,511 0.3


1,623,035 2.6
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Table 30. Results of the Vessel Monitoring System (VMS) based stock area allocation compared to the stock area allocation based on 
the Vessel Trip Reports (VTR) reported statistical area for 2008. Relative difference is determined as % difference/VTR stock 
allocation; allocations ≥ 5.0% relative differences are italicized. Stock areas are Gulf of Maine (GOM), Georges Bank (GBK), 
southern New England/mid-Atlantic (SNE), northern (NOR), and southern (SOU). *Note: allocations may not sum to 100 due to 
rounding.
 


Species


Total 
species 


landings 
(kg)


Stock area


VTR 
landings 


allocation 
(kg)


VMS 
landings 


allocation 
(kg)


Δ landings 
allocation 


abs(kg)


∑Δi/total 


species 
landings 


(%) 


VTR stock 
allocation 


(%)


VMS Stock 
allocation 


(%)


Difference 
(%)


Relative  
difference 


(%)


Atlantic cod GBK 1,977,321 1,964,655 12,666 39.6 39.4 0.3 0.6


(Gadus morhua ) GOM 3,010,296 3,022,962 12,666 60.4 60.6 -0.3 -0.4


Haddock GBK 3,801,155 3,748,015 53,140 93.3 92.0 1.3 1.4


(Melanogrammus aeglefinus ) GOM 270,879 324,018 53,140 6.7 8.0 -1.3 -16.4


Yellowtail flounder GBK 772,304 770,172 2,132 62.3 62.1 0.2 0.3


(Limanda ferruginea ) GOM 358,242 358,411 169 28.9 28.9 0.0 0.0


SNE 109,030 110,993 1,963 8.8 9.0 -0.2 -1.8


Winter flounder GBK 915,033 849,254 65,779 48.8 45.3 3.5 7.7


(Pseudopleuronectes americanus) GOM 187,557 193,399 5,843 10.0 10.3 -0.3 -3.0


SNE 772,643 832,579 59,936 41.2 44.4 -3.2 -7.2


Windowpane flounder NOR 33,564 31,550 2,014 56.6 53.2 3.4 6.4


(Scophthalmus aquosus) SOU 25,776 27,789 2,014 43.4 46.8 -3.4 -7.2


Goosefish NOR 428,672 445,051 16,379 23.9 24.8 -0.9 -3.7


(Lophius americanus ) SOU 1,363,260 1,346,881 16,379 76.1 75.2 0.9 1.2


Silver hake NOR 616,304 633,309 17,005 16.2 16.7 -0.4 -2.7


(Merluccius bilinearis ) SOU 3,185,600 3,168,595 17,005 83.8 83.3 0.4 0.5


Red hake NOR 105,091 105,101 10 19.6 19.6 0.0 0.0


(Urophycis chuss ) SOU 430,673 430,664 10 80.4 80.4 0.0 0.0


3,801,904 0.9


535,765 0.0


1,875,233 7.0


59,340 6.8


1,791,932 1.8


4,987,617 0.5


4,072,033 2.6


1,239,577 0.3
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Table 31. Results of the Vessel Monitoring System (VMS) based stock area allocation compared to the stock area allocation based on 
the Vessel Trip Reports (VTR) reported statistical area for 2009. Relative difference is determined as % difference/VTR stock 
allocation; allocations ≥ 5.0% relative differences are italicized. Stock areas are Gulf of Maine (GOM), Georges Bank (GBK), 
southern New England/mid-Atlantic (SNE), northern (NOR), and southern (SOU). *Note: allocations may not sum to 100 due to 
rounding. 
 


Species


Total 
species 


landings 
(kg)


Stock area


VTR 
landings 


allocation 
(kg)


VMS 
landings 


allocation 
(kg)


Δ landings 
allocation 


abs(kg)


∑Δi/total 


species 
landings 


(%) 


VTR stock 
allocation 


(%)


VMS Stock 
allocation 


(%)


Difference 
(%)


Relative 
difference 


(%)


Atlantic cod GBK 2,364,181 2,340,975 23,206 37.9 37.5 0.4 1.0


(Gadus morhua ) GOM 3,873,229 3,896,795 23,566 62.1 62.5 -0.4 -0.6


Haddock GBK 4,366,878 4,252,054 114,823 92.6 90.2 2.4 2.7


(Melanogrammus aeglefinus ) GOM 348,512 463,284 114,772 7.4 9.8 -2.4 -24.8


Yellowtail flounder GBK 1,015,204 1,015,104 99 67.8 67.8 0.0 0.0


(Limanda ferruginea ) GOM 334,514 337,213 2,699 22.4 22.5 -0.2 -0.8


SNE 146,650 144,127 2,523 9.8 9.6 0.2 1.8


Winter flounder GBK 1,548,132 1,567,046 18,914 81.0 82.0 -1.0 -1.2


(Pseudopleuronectes americanus) GOM 223,636 225,689 2,052 11.7 11.8 -0.1 -0.9


SNE 140,262 121,079 19,183 7.3 6.3 1.0 15.8


Windowpane flounder NOR 37,889 37,889 0 52.8 52.8 0.0 0.0


(Scophthalmus aquosus) SOU 33,842 33,853 11 47.2 47.2 0.0 0.0


Goosefish NOR 492,458 459,188 33,269 25.0 23.3 1.7 7.2


(Lophius americanus ) SOU 1,475,656 1,508,707 33,051 75.0 76.7 -1.7 -2.2


Silver hake NOR 908,843 931,201 22,358 13.6 13.9 -0.3 -2.4


(Merluccius bilinearis ) SOU 5,781,649 5,759,732 21,917 86.4 86.1 0.3 0.4


Red hake NOR 141,457 144,454 2,997 19.0 19.4 -0.4 -2.1


(Urophycis chuss ) SOU 601,747 598,932 2,816 81.0 80.6 0.4 0.5


6,237,409 0.7


4,715,389 4.9


1,496,367 0.4


6,690,492 0.7


743,204 0.8


1,912,030 2.1


71,731 0.0


1,968,113 3.4
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Table 32. Results of the Vessel Monitoring System (VMS) based stock area allocation compared to the stock area allocation based on 
the Vessel Trip Reports (VTR) reported statistical area for 2010. Relative difference is determined as % difference/VTR stock 
allocation; allocations ≥ 5.0% relative differences are italicized. Stock areas are Gulf of Maine (GOM), Georges Bank (GBK), 
southern New England/mid-Atlantic (SNE), northern (NOR), and southern (SOU). *Note: allocations may not sum to 100 due to 
rounding. 
 


Species


Total 
species 


landings 
(kg)


Stock area


VTR 
landings 


allocation 
(kg)


VMS 
landings 


allocation 
(kg)


Δ landings 
allocation 


abs(kg)


∑Δi/total 


species 
landings 


(%) 


VTR stock 
allocation 


(%)


VMS Stock 
allocation 


(%)


Difference 
(%)


Relative 
difference 


(%)


Atlantic cod GBK 1,916,429 1,878,475 37,954 34.3 33.7 0.7 2.0


(Gadus morhua ) GOM 3,663,849 3,702,420 38,571 65.7 66.3 -0.7 -1.0


Haddock GBK 5,953,868 5,858,956 94,912 93.9 92.4 1.5 1.6


(Melanogrammus aeglefinus ) GOM 387,012 498,543 111,531 6.1 7.9 -1.8 -22.4


Yellowtail flounder GBK 615,685 646,871 31,186 52.9 55.6 -2.7 -4.8


(Limanda ferruginea ) GOM 447,942 418,252 29,689 38.5 36.0 2.6 7.1


SNE 99,797 98,286 1,511 8.6 8.4 0.1 1.5


Winter flounder GBK 1,139,194 1,085,974 53,219 89.1 84.9 4.2 4.9


(Pseudopleuronectes americanus) GOM 92,046 92,866 820 7.2 7.3 -0.1 -0.9


SNE 47,936 100,630 52,694 3.7 7.9 -4.1 -52.4


Windowpane flounder NOR 590 309 281 7.5 3.9 3.6 91.0


(Scophthalmus aquosus) SOU 7,250 7,531 281 92.5 96.1 -3.6 -3.7


Goosefish NOR 368,804 361,684 7,120 22.3 21.9 0.4 2.0


(Lophius americanus ) SOU 1,284,249 1,291,117 6,868 77.7 78.1 -0.4 -0.5


Silver hake NOR 1,528,251 1,591,907 63,656 21.4 22.3 -0.9 -4.0


(Merluccius bilinearis ) SOU 5,624,553 5,561,078 63,474 78.6 77.7 0.9 1.1


Red hake NOR 113,947 116,104 2,157 17.0 17.3 -0.3 -1.9


(Urophycis chuss ) SOU 557,429 555,286 2,143 83.0 82.7 0.3 0.4


5,580,277 1.4


6,340,880 3.3


1,163,424 5.4


7,152,804 1.8


671,376 0.6


1,279,175 8.3


7,840 7.2


1,653,053 0.8
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Table 33. Results of the Vessel Monitoring System (VMS) based stock area allocation compared to the stock area allocation based on 
the Vessel Trip Reports (VTR) reported statistical area for 2011. Relative difference is determined as % difference/VTR stock 
allocation; allocations ≥ 5.0% relative differences are italicized. Stock areas are Gulf of Maine (GOM), Georges Bank (GBK), 
southern New England/mid-Atlantic (SNE), northern (NOR), and southern (SOU). *Note: allocations may not sum to 100 due to 
rounding. 
 


Species


Total 
species 


landings 
(kg)


Stock area


VTR 
landings 


allocation 
(kg)


VMS 
landings 


allocation 
(kg)


Δ landings 
allocation 


abs(kg)


∑Δi/total 


species 
landings 


(%) 


VTR stock 
allocation 


(%)


VMS Stock 
allocation 


(%)


Difference 
(%)


Relative 
difference 


(%)


Atlantic cod GBK 1,916,429 1,878,475 37,954 34.3 33.7 0.7 2.0


(Gadus morhua ) GOM 3,663,849 3,702,420 38,571 65.7 66.3 -0.7 -1.0


Haddock GBK 5,953,868 5,858,956 94,912 93.9 92.4 1.5 1.6


(Melanogrammus aeglefinus ) GOM 387,012 498,543 111,531 6.1 7.9 -1.8 -22.4


Yellowtail flounder GBK 615,685 646,871 31,186 52.9 55.6 -2.7 -4.8


(Limanda ferruginea ) GOM 447,942 418,252 29,689 38.5 36.0 2.6 7.1


SNE 99,797 98,286 1,511 8.6 8.4 0.1 1.5


Winter flounder GBK 1,139,194 1,085,974 53,219 89.1 84.9 4.2 4.9


(Pseudopleuronectes americanus) GOM 92,046 92,866 820 7.2 7.3 -0.1 -0.9


SNE 47,936 100,630 52,694 3.7 7.9 -4.1 -52.4


Windowpane flounder NOR 590 309 281 7.5 3.9 3.6 91.0


(Scophthalmus aquosus) SOU 7,250 7,531 281 92.5 96.1 -3.6 -3.7


Goosefish NOR 368,804 361,684 7,120 22.3 21.9 0.4 2.0


(Lophius americanus ) SOU 1,284,249 1,291,117 6,868 77.7 78.1 -0.4 -0.5


Silver hake NOR 1,528,251 1,591,907 63,656 21.4 22.3 -0.9 -4.0


(Merluccius bilinearis ) SOU 5,624,553 5,561,078 63,474 78.6 77.7 0.9 1.1


Red hake NOR 113,947 116,104 2,157 17.0 17.3 -0.3 -1.9


(Urophycis chuss ) SOU 557,429 555,286 2,143 83.0 82.7 0.3 0.4


7,152,804 1.8


671,376 0.6


1,279,175 8.3


7,840 7.2


1,653,053 0.8


5,580,277 1.4


6,340,880 3.3


1,163,424 5.4
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Table 34. Relative differences between VTR and VMS-based allocations by species, stock and year (summary of Tables 26-33). 
 


GBK GOM GBK GOM GBK GOM SNE GBK GOM SNE NOR SOU NOR SOU NOR SOU NOR SOU


2004 0.7 -1.9 -0.9 12.3 -1.6 20.0 53.8 -1.6 0.0 6.6 0.5 -6.5 -1.7 2.4 15.4 -3.7 -4.6 1.6
2005 2.2 -5.0 0.6 -9.0 -1.6 1.2 61.9 -0.4 14.9 -1.2 -1.4 29.5 -3.0 3.8 5.3 -0.7 5.9 -2.0
2006 0.2 -0.2 0.2 -1.5 -2.4 1.1 25.0 -1.3 0.0 0.9 -8.0 11.5 -2.0 2.0 -8.4 2.0 -2.6 1.2
2007 0.8 -0.8 0.2 -0.7 -1.9 5.5 1.1 7.3 -5.3 -3.3 0.2 -0.8 1.1 -0.6 -1.9 0.4 1.6 -0.4
2008 0.6 -0.4 1.4 -16.4 0.3 0.0 -1.8 7.7 -3.0 -7.2 6.4 -7.2 -3.7 1.2 -2.7 0.5 0.0 0.0
2009 1.0 -0.6 2.7 -24.8 0.0 -0.8 1.8 -1.2 -0.9 15.8 0.0 0.0 7.2 -2.2 -2.4 0.4 -2.1 0.5
2010 2.0 -1.0 1.6 -22.4 -4.8 7.1 1.5 4.9 -0.9 -52.4 91.0 -3.7 2.0 -0.5 -4.0 1.1 -1.9 0.4
2011 2.0 -1.0 1.6 -22.4 -4.8 7.1 1.5 4.9 -0.9 -52.4 91.0 -3.7 2.0 -0.5 -4.0 1.1 -1.9 0.4


Silver hake 
(Merluccius 
bilinearis )


Red hake 
(Urophycis chuss )Year


Atlantic cod (Gadus 
morhua )


Haddock 
(Melanogrammus 


aeglefinus )


Yellowtail flounder (Limanda 
ferruginea )


Winter flounder 
(Pseudopleuronectes 


americanus )


Windowpane 
flounder 


(Scophthalmus 
aquosus )


Goosefish (Lophius 
americanus )
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Figures 
 


 
 
Figure 1. Statistical areas used for commercial fisheries data collection by the National 
Marine Fisheries Service in the Northeast Region. The 50, 100 and 500 fa bathymetric 
lines are shown in light gray and the U.S. Exclusive Economic Zone is indicated by the 
dashed black line. 
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Figure 2. Number of vessels using Vessel Monitoring System (VMS) in the northeast 
United States between 1998 and 2011. 
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Figure 3. Vessel speeds calculated from sequential GPS polling positions to the compared 
to a vessel’s instantaneous speed recorded directly from the GPS unit. Plot A shows the 
comparison of the calculated average speed of a fishing vessel compared to the vessel’s 
instantaneous speed when the VMS polling frequency is 1 position/minute. Plot B shows 
the effect when the VMS polling frequency is 1 position/30 minutes. Plot C shows the 
effect when the VMS polling frequency is 1 position/hour. 
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Figure 4. Percent frequency and cumulative percent distributions of average vessel speed 
(knots) as determined from Vessel Monitoring System (VMS) positions for vessels 
fishing fish bottom otter trawl (OTF), scallop dredge (DRS), sink gillnet (GNS) and 
benthic longline (LLB). The dashed lines represent the bounds used in this study to 
define fishing activity (OTF = 2.0 – 4.0 knots, DRS = 2.5 – 6.0 knots, GNS = 0.1 – 1.3 
knots, LLB = 0.1 – 1.3 knots). 
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Figure 5. Percent frequency distribution of instantaneous vessel speed (knots) of vessels 
fishing fish bottom otter trawl gear (OTF), scallop dredge gear (DRS) and sink gillnet 
(GNS) characterized by both ‘fishing’ and ‘other’ activity. These data were collected 
using high-frequency polling of the vessel’s global positioning unit (>1 observation/20 
seconds) and represent the aggregate of multiple fishing trips. The dashed lines represent 
the bounds used in this paper to define fishing activity (OTF = 2.0 – 4.0 knots, DRS = 2.5 
– 6.0 knots, GNS = 0.1 – 1.3 knots). 
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Figure 6. Comparison of 2005 Vessel Monitoring System (VMS) – Northeast Fisheries 
Observer Program (NEFOP) species stock allocations at the trip-level and associated 95 
% confidence ellipse. Only those species-trip allocations where VMS and NEFOP-based 
methods agreed on the number of stock areas fished and the number of stock areas fished 
> 1 were compared. 
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Using Positional Data from Vessel Monitoring Systems to Validate
the Logbook-Reported Area Fished and the Stock Allocation of


Commercial Fisheries Landings


MICHAEL C. PALMER* AND SUSAN E. WIGLEY


National Oceanic and Atmospheric Administration, Northeast Fisheries Science Center,
166 Water Street, Woods Hole, Massachusetts 02543-1026, USA


Abstract.—Stock allocations derived from vessel monitoring system (VMS) positional data from


northeastern U.S. fisheries were compared with those obtained from mandatory vessel trip report (VTR)


logbooks. A gear-specific speed algorithm was applied to VMS positions collected in 2005 from otter trawl,


Atlantic sea scallop Placopecten magellanicus dredge, sink gill-net, and benthic longline fisheries to estimate


the locations of fishing activity. Estimated fishing locations were used to reallocate the stock area landings of


eight federally managed groundfish species. The accuracy of the VMS method relative to that of the


mandatory logbooks was assessed using haul locations and catch data recorded by at-sea observers. The VMS


algorithm tended to overestimate the number of statistical areas fished, such that when a trip’s fishing activity


occurred in a single statistical area, logbooks more accurately reflected the true fishing location. However,


when fishing activity occurred in multiple statistical areas, the VMS algorithm showed appreciable gains


relative to logbook data. Compared with mandatory logbooks, the VMS method achieved distributions of


stock landings closer to observer estimates in 77.8% of the cases examined. The stock allocation percentages


from both the VMS- and VTR-based methods were within 1.7% for all stocks, suggesting that the impacts on


total stock allocations are relatively minor. However, these small differences represent major relative


differences in stock landings for less abundant stocks such as southern New England–Mid-Atlantic yellowtail


flounder Limanda ferruginea, where the VTR-based method allocated 61.9% more landings than the VMS-


based method. The VMS-based method is not a replacement for the VTR-based method; however, it can and


should be used as a tool to identify those vessels for which targeted outreach activities would improve the


accuracy of VTR statistical area reporting.


Among the federally managed fish species in waters


off the northeastern USA, eight species are managed


and assessed as two or more discrete stocks: Atlantic


cod Gadus morhua, haddock Melanogrammus aegle-
finus, yellowtail flounder Limanda ferruginea, winter


flounder Pseudopleuronectes americanus, window-


pane Scophthalmus aquosus, goosefish Lophius amer-
icanus, silver hake Merluccius bilinearis, and red hake


Urophycis chuss. Stock units are composed of


statistical area groupings (Figure 1), stocks being


defined by divisions that, in most cases, relate to


oceanographic features (e.g., Gulf of Maine, Georges


Bank; Table 1). All of the species are managed under


the Northeast Multispecies Fisheries Management Plan


(NEFMC 1985) except for goosefish, which is


managed under the Monkfish Fisheries Management


Plan (NEFMC 1998). These species are primarily


caught in the groundfish fishery that is targeted by both


small vessels (,45 metric tons) fishing bottom otter


trawl, sink gill net, and benthic longline gear, and large


bottom otter trawl vessels (.45 metric tons). There are


some nondirected landings of these species in the


dredge fishery for Atlantic sea scallop Placopecten


magellanicus, which is primarily a large-vessel,


offshore fishery. Trips can last from several hours


and involve fishing effort concentrated in a very small


area (,10 km2) within a single statistical area, or up to


2 weeks and span several hundred kilometers and


multiple statistical areas.


In the northeastern USA, dealer weigh-out data are


assumed to be a census of commercial landings


amounts. Commercial landings are allocated to man-


agement stocks using the statistical areas reported on


the mandatory paper logbooks (Wigley et al. 2008).


These logbooks are referred to as vessel trip reports


(VTRs). Current VTR regulations require that upon


completion of a fishing trip, a logbook report must be


submitted that documents the total catch by species for


each statistical area in which fishing occurred (USOFR


1994). Despite the regulations, it is known that


misreporting of statistical area occurs, most frequently


in the form of underreporting of the number of


statistical areas fished when fishing occurs in more


than one area (Palmer et al. 2007; A. Applegate and T.


Nies, NEFMC, personal communication). While un-


derreporting of statistical areas does not necessarily
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translate to the misclassification of commercial land-


ings to stock areas, the potential exists, and the


magnitude of these effects on the allocation of


commercial landings is unknown.


The most reliable source of fisheries-dependent


catch-and-effort data in the northeastern USA is the


information collected by at-sea fisheries observers.


However, because these data are limited in their


FIGURE 1.—Statistical areas used for commercial fisheries data collection by the National Marine Fisheries Service (NMFS) in


the Northeast Region. The 50- and 100-m bathymetric lines are shown in light gray, and the U.S. Exclusive Economic Zone is


indicated by the dashed black line.


TABLE 1.—Statistical areas used to define species stock units for eight species examined. Abbreviations are as follows: GBK¼
Georges Bank, GOM¼ Gulf of Maine; SNE¼ southern New England–Mid-Atlantic, NOR ¼ North, and SOU¼ South.


Species Stock area Statistical areas


Atlantic cod GBK 521, 522, 525, 526, 533, 534, 537–539, 541–543, 551, 552, 561, 562, 611–616, 621–629, 631–639
GOM 464, 465, 511–515


Haddock GBK 521, 522, 525, 526, 533, 534, 537–539, 541–543, 551, 552, 561, 562, 611–616, 621–629, 631–639
GOM 464, 465, 511–515


Yellowtail flounder GBK 522, 525, 551, 552, 561, 562
Cape Cod–GOM 464, 465, 511, 512, 513, 514, 515, 521
SNE 526, 533, 534, 537–539, 541–543, 611–616, 621–629, 631–639


Winter flounder GBK 522, 525, 551, 552, 561, 562
GOM 464, 465, 511, 512, 513, 514, 515
SNE 521, 526, 533, 534, 537–539, 541–543, 611–616, 621–629, 631–639


Windowpane flounder NOR 464, 465, 511–515, 521, 522, 525, 542, 543, 551, 552, 561, 562
SOU 526, 533, 534, 537–539, 541, 611–616, 621–629, 631–639


Goosefish NOR 464, 465, 511–515, 521, 522, 551, 561
SOU 525, 526, 533, 534, 537–539, 541–543, 552, 562, 611–616, 621–629, 631–639


Silver hake NOR 464, 465, 511–515, 521, 522, 551, 561
SOU 525, 526, 533, 534, 537–539, 541–543, 552, 562, 611–616, 621–629, 631–639


Red hake NOR 464, 465, 511–515, 521, 522, 551, 561
SOU 525, 526, 533, 534, 537–539, 541–543, 552, 562, 611–616, 621–629, 631–639
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coverage (e.g., less than 5% of most fisheries in a given


year; Wigley et al. 2007), they cannot provide the


synoptic coverage necessary to allocate commercial


landings to stock area with any regularity. Vessel


monitoring systems (VMS) in the northeastern USA


were first implemented for the limited-access Atlantic


sea scallop fisheries in 1998 (NEFMC 1993). The use


of VMS has increased over time (Figure 2) and


expanded to cover many fisheries (Table 2). Histori-


cally, the larger offshore vessels participating in the


limited-access scallop and special-access groundfish


fisheries were more likely to be equipped with VMS


than the smaller, nearshore vessels. With the passage of


Framework 17 and Amendment 11 to the Atlantic sea


scallop FMP (NEFMC 2005, 2008) and Framework 42


to the multispecies FMP (NEFMC 2006), VMS is now


required for a greater proportion of the smaller


nearshore scallop and groundfish fleets. While VMS


does not provide census coverage of these fleets, it


does provide census coverage of trips taken by those


vessels equipped with VMS. Given the increasing use


of VMS in the region, this represents a potential tool to


conduct large-scale validation of the statistical areas


reported on VTRs.


Vessel positions obtained from VMS have been used


as a proxy for the location of fishing effort in prior


work (Deng et al. 2005; Murawski et al. 2005; Mills et


al. 2007). Commonly, the average vessel speed is used


to differentiate fishing activity from nonfishing activity


FIGURE 2.—Number of vessels using vessel monitoring


systems in northeastern U.S. waters between 1998 and 2006.


TABLE 2.—Fishery management plan (FMP) actions passed by the New England Fisheries Management Council (NEFMC)


and Mid-Atlantic Fisheries Management Council (MAFMC) affecting the use of Vessel Monitoring System (VMS) in the


northeast United States through October 2008. Note: if a vessel is subject to VMS regulations from multiple programs, the most


restrictive regulation applies.


Date
effective Fishery Measure Description Reference


May 1998 Atlantic sea scallop Amendment 4 Required VMS for all limited access full- and part-time
vessels (hourly polling; note: Amendment 4 effective
March 1994, but VMS implementation delayed by
NMFS until May 1998)


NEFMC 1993


May 1999 Atlantic herring
Clupea harengus


Original FMP Required VMS for all category 1 vessels (hourly polling) NEFMC 1999


May 2001 Atlantic sea scallop Framework Adjustment 14 Required VMS for all limited access occasional-category
vessels when participating in area access programs
(half-hour polling)


NEFMC 2001


May 2004 Northeast multispecies Amendment 13 Required VMS for all vessels accessing the US–Canada
shared resource area (half-hour polling within
US–Canada area, hourly polling outside)


NEFMC 2003


Nov 2004 Atlantic sea scallop Framework Adjustment 16 Required VMS for all general category vessels partici-
pating in area access programs (half-hour polling)


NEFMC 2004a


Nov 2004 Northeast multispecies Framework Adjustment 40A Required VMS for all vessels participating in special
access programs and when fishing under the Regular
B Days-at-Sea (DAS) Program (hourly polling)


NEFMC 2004b


Oct 2005 Atlantic sea scallop Framework Adjustment 17 Required VMS for all general category vessels landing
more than 40-lb scallop meats (half-hour polling)


NEFMC 2005


Nov 2006 Northeast multispecies Framework Adjustment 42 Required VMS for all limited access NE multispecies
DAS vessels using groundfish DAS (hourly polling)


NEFMC 2006


Jun 2007 Atlantic herring Amendment 1 Required VMS for all vessels issued a limited access
herring permit with the exception of fixed gear
permits (weirs and stop seines; hourly polling)


NEFMC 2006


Jan 2008 Atlantic surfclam
Spisula solidissima
and ocean quahog
Arctica islandica


Framework Adjustment 1 Required VMS for all vessels issued an Atlantic
surfclam or ocean quahog permit (hourly polling;
note: the action delayed implementation for 1 year
following the effective date for vessels issued
Maine mahogany quahog limited access permit)


MAFMC 2007


Jun 2008 Atlantic sea scallop Amendment 11 Required VMS for all vessels issued Atlantic sea
scallop permits (half-hour polling)


NEFMC 2008
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(Deng et al. 2005; Murawski et al. 2005). Many VMS


programs do not require the transmission of instanta-


neous vessels speeds, only a vessel position and a date


and time stamp. This has recently changed in some


fisheries (Mills et al. 2007); however, most users of


VMS data must infer vessel speed and course from


averages calculated from successive positions. Vessel


monitoring system regulations for the northeastern


USA only require the transmission of the position and


the associated date and time. Positions are typically


collected once per 30 min from vessels participating in


the limited access Atlantic sea scallop fishery and once


per 60 min from vessels participating in the groundfish


fishery (Table 2). The average vessel speed method can


achieve accuracy levels as great as 99%; however, it


can also result in the incorrect classification of


nontrawling activity (Mills et al. 2007), leading to an


overestimation of fishing intensity. Although a more


complex method utilizing both vessel speed and


directionality has been attempted (Mills et al. 2007),


this method did not improve the detection of fishing


activity and reduced the inclusion of false positives


only slightly (0.7%).


When using the vessel speed method, the amount of


classification error is sensitive to the VMS polling rate


(i.e., the lower the polling rate, the slower the perceived


speed between two positions; Palmer 2008), the speed


ranges used to define fishing activity, and the practices


of the fishery under observation (e.g., how much


overlap exists between the vessel speed signals of


fishing and nonfishing activity and how long the


individual hauls are). With the exception of Mills et al.


(2007), much of the work so far published in the


fisheries literature has utilized VMS data without a


quantitative assessment of the classification error of


fishing versus nonfishing activity when the vessel


speed method is used. This paper assesses the ability of


the VMS vessel speed method to detect the statistical


area fished and allocate fishery landings to stock area


by comparing results with matching Northeast Fisher-


ies Observer Program (NEFOP) trips. The method is


then applied to assess VTR area reporting compliance


and its impacts on the current VTR-based allocation


method used in the northeastern USA.


Methods


Data sources.—All analyses used data from calen-


dar year 2005; 2005 data was used because at-sea


observer coverage was at a recent high in 2005, thus


providing the largest data set with which to perform a


validation of the VMS allocation procedure. Trip, gear,


and species catch data were extracted from the VTR


database and then postprocessed to remove any


overlapping trips (i.e., trips taken by the same vessel


with a date of sail occurring before the date of landing


of a previous trip). Overlaps occur because of VTR


reporting errors, data entry errors, or both. This process


resulted in the removal of 1.7% of the total reported


VTR trips in 2005. Of the remaining trips, only those


trips where at least one of the eight study species were


reported as retained catch were retained in the data set


(Atlantic cod, haddock, yellowtail flounder, winter


flounder, windowpane, goosefish, silver hake, and red


hake). Because the focus was on assessing the impact


of statistical area misreporting on the proration of


commercial landings, discards were not included in


these analyses. All species weights were converted to


live weight in kilograms (kg) using standard species


conversion factors established by the Northeast


Fisheries Science Center (NEFSC). The VTR data set


was further restricted to include only the four major


gear types responsible for species landings in the


region: bottom otter trawl (OTF), Atlantic sea scallop


dredge (DRS), sink gill net (GNS), and benthic


longline (LLB). Species landings were then assigned


to a stock area based on the statistical area fished


reported on the logbook (Palmer and Wigley 2007;


Table 1).


All available VMS data were extracted from the


VMS database for each vessel and assigned to the


appropriate VTR trip by matching on the vessel and


assigning all VMS point locations with dates between


the VTR date of sailing and the date landed to the


respective trip. The average vessel speed was calculat-


ed by dividing the haversine distance (Sinnott 1984) by


the time difference between consecutive VMS posi-


tions. All positions were assigned to a NMFS statistical


area (Figure 1).


In the northeastern USA, at-sea fisheries observers


are coordinated by the NEFOP. All NEFOP trips which


could be matched to the list of VMS-VTR matched


trips were extracted from the observer database.


Matches were established using the vessel, date of


sailing, and date landed as reported on the VTR; trips


with multiple matches were removed from the


analyses. For all matched trips, the associated haul


duration, statistical area fished, species, and retained


catch weights were also extracted; retained catch


weights were converted to live weight in kilograms


using standard NEFSC conversion factors. A summary


of the number of matched trips across all data sets is


provided in Table 3.


Method development and application.—Past re-


search using VMS data for the northeastern USA have


differentiated fishing activity from nonfishing activity


by using only upper-speed bounds—less than 6.5 km/h


for bottom trawl vessels (Murawski et al. 2005) and


less than 9.3 km/h for Atlantic sea scallop dredge
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vessels (Rago and McSherry 2001). To our knowledge,


no attempt has been made to identify fishing activity


from the VMS signals of fixed-gear vessels (i.e., sink


gill net and benthic longline). We attempted to improve


vessel speed classifications and extend the application


to fixed-gear vessels through a combination of visual


examination of the percent frequency distributions of


VMS-derived average speeds, knowledge of fishing


operations, and observations from high-frequency


polled Global Positioning System (GPS) data.


Percent frequency distributions of VMS average


vessel speed were plotted for all gear types (Figure 3).


These were then compared with percent frequency


distributions of activity-specific (fishing versus non-


fishing) instantaneous vessel speeds from high-fre-


quency polled GPS data (1 fix/10 s) collected from


vessels involved in NMFS cooperative research


projects (Figure 4). These data sets included precise


observations of the dates and times of fishing activity.


Four trips taken by four separate vessels were


analyzed: two groundfish bottom trawl trips, and two


Atlantic sea scallop dredge trips. Individual vessel


speed observations from all trips were combined by


gear type, and activity was classified as either ‘‘fishing’’


or ‘‘other.’’ Fishing was defined as the period from


winch brake lock to winch brake release, presumably


the period when the gear is actually in contact with the


bottom. Other activity encompasses all nonfishing


activity and can include, for example, steaming, setting


the gear, and breakdowns. Unfortunately, cooperative


research data were not available for fixed-gear vessels.


It is assumed that fixed gears (such as sink gill net and


benthic longline gear) are likely to be fished in very


FIGURE 3.—Percent frequency (shaded bars) and cumulative percent distribution (dark lines) of average vessel speed as


determined from vessel monitoring system positions for vessels fishing with bottom otter trawls, Atlantic sea scallop dredges,


sink gill nets, and benthic longlines. The dashed lines represent the bounds used in this study to define fishing activity (bottom


otter trawl¼ 3.7–7.4 km/h, scallop dredge¼ 4.6–11.1 km/h, sink gill net¼ 0.2–2.4 km/h, and benthic longline¼ 0.2–2.4 km/h).


TABLE 3.—Summary of the Vessel Trip Report (VTR),


Vessel Monitoring System (VMS), and Northeast Fisheries


Observer Program (NEFOP) 2005 data, by number of trips


and number of vessels. The VTR subset category include only


those trips where the eight target species were reported landed


and one of the four target gears was used.


Category
Number
of trips


Number
of vessels


VTR data set 121,442 2,599
VTR, subset 33,090 1,161
VMS–VTR matched set 9,909 622
NEFOP–VMS–VTR matched set 901 252
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specific and limited geographic areas on a given trip;


thus, it is unlikely fishing is occurring on multiple fish


stocks on a single trip. If this assumption is true, these


analyses will not be as sensitive to misclassification of


fixed-gear activity compared with mobile gear activity.


Otter trawl activity recorded by VMS exhibits a very


pronounced bimodal distribution of vessel speeds. It


was assumed that the first mode (5.2 km/h) represented


fishing activity and the second mode (14.8 km/h) was


indicative of steaming activity. Fishing activity falls


within a very narrow range from approximately 3.7–9.3


km/h as evidenced by the distributions observed from


the high-frequency GPS data. A fishing speed window


from 3.7 to 7.4 km/h was used. This window fits the


high-frequency polled GPS well, correctly classifying


99.2% of fishing activity. However, it also incorrectly


categorizes 31.8% of nonfishing activity as fishing


activity (Figure 4). It is expected that a portion of the


nonfishing activity falling inside the window of fishing


speed represents activity associated with the hauling


and setting of the gear, which suggests that the impact


of false-positives on statistical area fished estimation


may not be as great as the 31.8% value implies.


The VMS-based average vessel speed distribution of


Atlantic sea scallop dredge activity has a nearly


trimodal distribution (Figure 3). Unlike bottom otter


trawl speed distributions, there is a high percentage of


activity close to 0.0 km/h. This may be indicative of


shucking activity when vessels are drifting and


allowing the crew to shuck scallops and clear the


deck. The primary mode (7.8 km/h) was assumed to


represent fishing activity, and the 13.0 km/h mode was


assumed to represent steaming activity. Scallop dredge


fishing activity occurs over a broader range than trawl


activity, falling between approximately 3.7–13.0 km/h


as evidenced by the distributions observed from the


high-frequency GPS data (Figure 4). A fishing speed


window from 4.6 to 11.1 km/h was used. This window


FIGURE 4.—Percent frequency distributions of instantaneous vessel speed of vessels fishing with bottom otter trawl gear and


Atlantic sea scallop dredge gear characterized by both ‘‘fishing’’ and ‘‘other’’ activity. These data were collected via high-


frequency polling of the vessel’s global positioning unit (1 observation/10 s) and represent the aggregate of two separate fishing


trips taken by different vessels per gear type. The dashed lines represent the bounds used in this study to define fishing activity


(bottom otter trawl¼ 3.7–7.4 km/h, scallop dredge¼ 4.6–11.1 km/h).
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fit the high-frequency polled GPS well, correctly


classifying 98.3% of fishing activity; however, it


incorrectly categorized 69.3% of nonfishing activity.


Like Atlantic sea scallop dredge activity, VMS-


observed sink gill-net average speeds have a trimodal


distribution (Figure 3). Based on personal knowledge


of gill-net operations, the first mode (1.1 km/h) was


interpreted as representing the hauling of gill-net gear,


the second mode (5.6 km/h) as resetting the nets, and


the third mode (15.2 km/h) as steaming activity.


Benthic longline average speeds have a bimodal


distribution (Figure 3). The first mode (1.5 km/h)


was interpreted as representing the hauling and setting


of the longline gear, and the second mode (18.5 km/h)


as steaming to and from the fishing grounds. For both


sink gill-net and benthic longline gear, speed bounds


from 0.2 to 2.4 km/h were used.


Those VMS locations identified as representative of


fishing activity were then used to determine the


statistical areas in which fishing occurred. Statistical


areas fished were compared across data sources to


assess whether the statistical areas derived from VMS-


defined fishing activity represented an improvement


over VTR-reported statistical areas relative to NEFOP


data. Trips were broken into two categories: single area


trips (fishing occurs in only one statistical area per trip)


and multi-area trips (fishing occurs in more than one


statistical area per trip). Because all stock boundaries


are divided along statistical area boundaries, correct


reporting of multi-area trips are of the greatest concern.


These are the trips having the potential to fish on


multiple stocks of fish in a single trip and where


misreporting of statistical area(s) may lead to incorrect


estimates of stock removals. For each trip, the levels of


agreement between the NEFOP, VMS, and VTR


statistical areas were categorized as in agreement


(‘‘complete’’), not in agreement (‘‘none’’) or in partial


agreement (‘‘partial,’’ where at least one statistical area


was in agreement but not all). Agreement levels were


contingent on agreement among both the number of


statistical areas reported and the identity of those


statistical areas. For example, if a VTR reports that


fishing occurred in statistical areas 515 and 521, and


VMS positions indicate that fishing occurred in 515


and 521, then the trip would be considered to be in


agreement (or complete). If the VTR reported fishing in


515 and the VMS data suggests fishing occurred in 515


and 521, then the trip would be considered to be in


partial agreement (or partial). If the VTR reported


fishing in 515 and the VMS data suggests fishing


occurred only in 521, then the trip would not be


considered to be in agreement (or none). The same


analysis was repeated on the larger set of VMS- and


VTR-matched trips.


A VMS-based allocation algorithm was devised


using the statistical areas fished from the VMS data to


reallocate VTR-reported landings to stock area. Fishing


activity was assigned to stock area based on the species


landed and statistical area in which the fishing activity


was occurring. The time spent fishing in each stock


area was estimated as the sum of fishing activity blocks


occurring in each stock area. The duration of one


activity block is contingent on the VMS polling


frequency, which is variable but generally once per


30 min for Atlantic sea scallop vessels and once per


hour for groundfish vessels. Total VTR trip landings


for each species (s) were allocated to stock area (k)


based on the ratio of time spent fishing in each stock


area as determined from VMS locations, that is,
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where L̂
si


is VMS prorated trip landings for species s in


stock area i (kg), l
si


is trip landings for species s in


stock area i as derived from VTR reports (kg), and t
i
is


time spent fishing in stock area i as derived from VMS


positional data (d).


The performance of the VMS- and VTR-based


allocations were evaluated by comparing them against


the known NEFOP-based allocation. Vessel trip report


and NEFOP species landings were prorated by


assigning landings to stock area based on the reported


statistical area. All comparisons were performed


through examination of percent allocation to stock


area as opposed to absolute landings because percent


allocations derived from the traditional VTR source are


used to allocate the amounts of commercial landings as


determined through dealer weigh-out data (Wigley et


al. 2008). The same analysis was performed on the


larger VMS–VTR matched data set.


The VMS-based allocation method assumes a


constant species catch per unit effort (CPUE) at all


fishing locations (i.e., species catch is distributed only


as a function of the time spent fishing in each stock


area). This assumption neglects species habitat prefer-


ences (e.g., sediment composition, water depth, and


temperature) that would result in species being more


likely to be caught in some locales and not others. To


assess the degree to which VMS stock allocations are


affected by this assumption, individual species trip


allocations from the VMS method were compared with


the same allocations as determined from NEFOP


observations using linear regression of the difference


between the two stock allocations as a function of the


mean (Bland and Altman 1995).
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Results


Method Validation Using NEFOP Data


Complete statistical area agreement between NEFOP


and VTR was greater than 94% for single-area trips but


less than 14% for multi-area trips (Table 4). Nearly all


disagreements among the partial multi-area trips


matches (337 of 341 trips, or .98%) were due to


underreporting of statistical areas (fewer statistical


areas reported on the VTR compared with NEFOP).


The statistical area agreement between NEFOP- and


VMS-based statistical areas was lower (88.0%) for


single-area trips than in the NEFOP–VTR comparisons


(Table 5). The cause of disagreement among single-


area trips is due to the overestimation of statistical areas


fished by the VMS-based method. The overestimation


results from the VMS-based method misclassifying


nonfishing activity as fishing activity. Agreement


among multi-area trips was greater when using the


VMS method, and there was no complete disagreement


among any of the trips. Among statistical areas in


partial agreement, there was a tendency for the VMS


method to overestimate the number of statistical areas


fished (53.3% of partial matches). The performance of


the VMS-based method in detecting statistical areas


fished is not equivalent for all gear types; a closer


examination of the VMS–NEFOP statistical area


comparison showed that 80.3% (535 of 666) of trawl


trips, 65.4% (17 of 26) of dredge trips, 83.8% (88 of


105) of gill-net trips and 97.1% (101 of 104) of


longline trips have agreement levels of complete. This


finding supports the assumption that the misclassifica-


tion of the location of fixed-gear fishing activity is less


likely compared with mobile gear activity.


The VMS-based allocation method arrived at annual


stock allocations closer to NEFOP allocations relative


to the VTR-based allocations for 14 of the 18 stocks


examined (77.8%; Table 6). The two species for which


the VTR-based allocations were more similar to the


NEFOP allocations were Atlantic cod and haddock,


though the differences between the VTR- and VMS-


based methods were small (60.6%). Overall, the


differences in the allocations between the two methods


were small across all species; only goosefish and silver


hake exceeded 5.0%. The regression of the differences


in the stock allocations between those derived from


VMS and those using NEFOP to the mean stock


allocations suggest that the VMS stock allocations are


robust to the assumption of constant CPUE. The slope


of the regression line was not significant (b
1
¼�0.05, P


¼ 0.056, n ¼ 514; Figure 5); however, there was


considerable spread in the residuals (Figure 5).


There are large differences in the NEFOP landings


compared with the VTR landings shown in Table 6 for


some species, most notably goosefish (e.g., NEFOP


estimated 1,278 metric tons compared with the VTR


estimate of 269 metric tons). The exact reasons for


these discrepancies are unknown; however, there is a


tendency for self-reported hail weights to be biased low


(Palmer et al. 2007). Additionally, goosefish tails


constitute a large proportion of goosefish landings, and


these are often incorrectly reported on VTRs as whole


goosefish (Palmer et al. 2007). A conversion factor of


3.32 is applied to goosefish tail landings to convert


these to whole weights; incorrect reporting of goosefish


tails as whole goosefish will results in the underesti-


mation of VTR goosefish landings by approximately a


factor of 3.


Extrapolation to the Larger Vessel Monitoring System–
Vessel Trip Report Matched Data Set


The NEFOP–VMS–VTR subset of data used to


validate the VMS-based method is relatively small


compared with the total population of VTR-recorded


trips (Table 3). The validation results suggest that for


some trips monitored through VMS, the VMS-based


allocation method can be used to gauge the accuracy of


the stock allocations as determined through VTR


TABLE 4.—Summary of the agreement levels between


statistical areas fished recorded by the Northeast Fisheries


Observer Program (NEFOP) and the statistical areas fished


reported on Vessel Trip Reports (VTRs) from matched fishing


trips in 2005. Trip subcategories are based on the NEFOP-


reported number of statistical areas fished. Note: percentages


may not sum to 100 due to rounding.


Trip category
Number
of trips


Agreement
level


Number
of trips


Percent of total
category trips


Single area 490 Complete 462 94.3
None 27 5.5
Partial 1 0.2


Multi-area 411 Complete 57 13.9
None 13 3.2


Partial 341 83.0


TABLE 5.—Summary of the agreement levels between


statistical areas fished recorded by the Northeast Fisheries


Observer Program (NEFOP) and the statistical areas fished as


determined using Vessel Monitoring System (VMS) positional


data from matched fishing trips in 2005. Trip subcategories


are based on the NEFOP-reported number of statistical areas


fished.


Area
category


Number
of trips


Agreement
level


Number
of trips


Percent of total
category trips


Single area 490 Complete 431 88.0
None 1 0.2
Partial 58 11.8


Multi-area 411 Complete 306 74.5
Partial 105 25.5
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reports. The VMS–VTR matched set is a much larger


data set. The subset of VTR reports examined (eight


species caught using the four gear types) account for


only approximately a quarter of the total VTR reports


(Table 3); however, this data set accounts for greater


than 98% of the landings of all the study species in


2005 (Table 7). Similarly, VMS coverage is available


for only 9,909 of the VTR trips (Table 3), but these


trips account for 28.1–92.0% of the total landings of


individual species (Table 7). Coverage of goosefish


landings is expectedly low because there are no


specific VMS requirements for the goosefish fishery.


All demersal species examined are primarily caught by


the bottom otter trawl fishery except goosefish, where


gill-net gear is responsible for the majority of the


landings. Gill net is the secondary gear type for all


species, except for haddock and silver hake (Table 8).


Examination of the VTR statistical area reporting


using VMS-based statistical areas fished showed


patterns similar to those observed in the NEFOP–


VMS–VTR comparisons. The agreement level was


93.6% for single-area trips and 6.2% for multi-area


trips (Table 9). This level of agreement is less than


observed in the NEFOP–VTR comparison. It is unclear


whether these lower rates of agreement are due to the


overestimation of the number of statistical areas fished


by the VMS method, an observer effect (i.e., improved


reporting of VTRs when an observer is present), or


some other factor. Closer examination of the partial


matches revealed that the number of vessels apparently


underreporting the number of statistical areas fished


was 477 in 2005. Those vessels that frequently


underreport trips (more than five trips in a year) are


responsible for the majority of the potentially under-


reported trips. In 2005, there were 221 vessels in this


category, accounting for 2,787 of the 3,837 partial


agreement trips (72.6%).


It is important to consider the implications of the


matched trip set composition when interpreting the


performance of the VMS-based method. The perfor-


mance relative to the VTR method is contingent upon


the gear composition of the matched data set. Those


trips fishing on multiple stocks are predominantly


TABLE 6.—Comparison of the Northeast Fisheries Observer Program (NEFOP), Vessel Trip Reports (VTR), and Vessel


Monitoring System (VMS) stock allocations of 2005 commercial landings based on 901 matched trips. Bold italic font is used to


indicate which method, VTR or VMS, achieve results closest to NEFOP allocations. Stock area abbreviations defined in Table 1.


Allocations may not sum to 100 due to rounding.


Species
Total observer


species landings (kg)
Total VTR species


landings (kg) Stock area
NEFOP landings
allocation (kg)


VTR landings
allocation (kg)


VMS landings
allocation (kg)


Atlantic cod 653,066 593,995 GBK 599,457 545,989 541,523
GOM 53,609 48,006 52,472


Haddock 1,456,503 1,481,989 GBK 1,431,364 1,440,899 1,433,354
GOM 25,139 41,090 48,635


Yellowtail flounder 780,959 817,279 GBK 758,539 773,181 791,561
GOM 21,652 23,010 24,687
SNE 768 21,088 1,030


Winter flounder 548,666 640,737 GBK 463,772 520,883 534,598
GOM 9,403 26,073 8,308
SNE 75,491 93,781 97,831


Windowpane flounder 16,477 13,851 NOR 16,460 13,398 13,780
SOU 16 454 71


Goosefish 1,277,812 268,890 NOR 898,895 166,563 172,457
SOU 378,917 102,327 96,433


Silver hake 75,370 72,752 NOR 23,266 26,305 26,140
SOU 52,104 46,447 46,612


Red hake 4,165 3,877 NOR 3,139 2,592 2,769
SOU 1,025 1,285 1,107


FIGURE 5.—Difference between stock allocations derived


from the VMS approach and those derived from observer


(NEFOP) data as a function of the mean stock allocation from


the two methods. The mean difference across all comparisons


(�0.04; dotted line) is shown, along with the 95% confidence


intervals about the mean difference (dashed lines). The


regression line is shown as a solid line.
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(�99.0%) mobile-gear vessels (Table 10), implying


that fixed-gear fishing effort occurs primarily in


localized geographic areas such that landings from


fixed-gear trips are unlikely to have come from


multiple stocks. This supports the prior assumption


that the misinterpretation of the VMS speed signals


from fixed-gear trips is unlikely to result in the


misallocation of landings.


The perceived underreporting of statistical areas in the


VTR data led to minor (,1.7%) differences in the overall


species allocations (Table 11). These figures are similar


to the total proportion of species landings potentially


misallocated, which was less than 3.4% for all species


years examined. However, these small differences in


percent allocation have a disproportionate effect on the


less abundant stock such as such as Gulf of Maine


haddock, southern New England yellowtail flounder, and


Gulf of Maine winter flounder. For these stocks, minor


differences in percent allocation can represent large


differences (�5.0%) relative to the percent of the total


species landings allocated to that stock (Table 11). These


impacts are most notable in the stock allocations of the


southern New England–Mid-Atlantic yellowtail floun-


der. The stock allocation difference between the VTR


and VMS methods was 1.3%; however, the small


difference in stock allocation percentage translates to a


large (61.9%) relative difference in total stock landings.


Of the 18 stocks analyzed, seven of the comparisons


exhibited greater than or equal to 5.0% relative difference


between the VMS-based stock allocation and the VTR-


based allocations.


There was a tendency for the VTR method to


overallocate the predominant Atlantic cod and haddock


stocks (i.e., Georges Bank). For yellowtail flounder,


there was a tendency for the VTR method to under-


allocate the predominant Georges Bank stock and


overallocate the Gulf of Maine and southern New


England stocks. This trend was generally the same for


winter flounder; however, there was a perceived


underallocation of VMS-based landings estimate of


TABLE 6.—Extended.


Species
NEFOP stock
allocation (%)


VTR stock
allocation (%)


VTR difference
(%)


VMS stock allocation
(%)


VMS difference
(%)


Atlantic cod 91.8 91.9 �0.1 91.2 0.6
8.2 8.1 0.1 8.8 �0.6


Haddock 98.3 97.2 1.0 96.7 1.6
1.7 2.8 �1.0 3.3 �1.6


Yellowtail flounder 97.1 94.6 2.5 96.9 0.3
2.8 2.8 0.0 3.0 �0.2
0.1 2.6 �2.5 0.1 0.0


Winter flounder 84.5 81.3 3.2 83.4 1.1
1.7 4.1 �2.4 1.3 0.4


13.8 14.6 �0.9 15.3 �1.5
Windowpane flounder 99.9 96.7 3.2 99.5 0.4


0.1 3.3 �3.2 0.5 �0.4
Goosefish 70.3 61.9 8.4 64.1 6.2


29.7 38.1 �8.4 35.9 �6.2
Silver hake 30.9 36.2 �5.3 35.9 �5.1


69.1 63.8 5.3 64.1 5.1
Red hake 75.4 66.9 8.5 71.4 3.9


24.6 33.1 �8.5 28.6 �3.9


TABLE 7.—Species-level summary of the Vessel Monitoring System (VMS) data set and Vessel Trip Reports (VTR) subset


compared with total VTR landings (kg) in 2005.


Species
Total VTR


landings (kg)
VTR


subset (kg)
Percent of
total (%)


VMS matched
set (kg)


Percent
of total


Atlantic cod 5,072,510 4,983,113 98.2 2,754,687 54.3
Haddock 6,198,222 6,155,937 99.3 5,700,737 92.0
Yellowtail flounder 3,925,078 3,922,078 99.9 3,475,993 88.6
Winter flounder 3,473,132 3,457,729 99.6 2,800,639 80.6
Windowpane flounder 81,693 81,532 99.8 45,771 56.0
Goosefish 7,377,131 7,259,875 98.4 2,129,989 28.9
Silver hake 7,526,280 7,522,877 99.9 3,531,069 46.9
Red hake 549,641 547,200 99.6 154,666 28.1
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the southern New England stock. The VMS-based


allocation attributed fewer landings to the minor stocks


of windowpane, silver hake, and red hake. There is no


obvious predominant stock of goosefish, though in


2005, the VMS-based method resulted in greater


landings attributed to the northern stock relative to


the VTR-based allocation.


Discussion


The underreporting of statistical areas on VTR


logbooks is a problem that affects a large percentage


of the multi-area trips examined. The VTR underre-


porting rates from this study agree closely with past


studies that have used both NEFOP and haul-by-haul


self-reported data (Palmer et al. 2007). While the


impacts of this underreporting are relatively small in


regards to overall stock allocation percentages, the


relative impacts on less-abundant stocks such as


southern New England–Mid-Atlantic yellowtail floun-


der can be significant. This is in agreement with the


findings of other studies that have examined this issue


using more restrictive data sets (A. Applegate and T.


Nies, personal communication) as well as those that


have considered the implications across several years


(Palmer and Wigley 2007). These discrepancies have


TABLE 8.—Summary of the Vessel Monitoring System (VMS) data subsets compared with the subset of Vessel Trip Reports


(VTR) landings (kg), by species and gear type (bottom otter trawl ¼ OTF, Atlantic sea scallop dredge ¼ DRS, sink gill net ¼
GNS, and benthic longline ¼ LLB) in 2005; NA¼ not applicable.


Species
Gear
type


VTR VMS


Percent of
VTR landings


Number
of vessels


Number
of trips


Landings
(kg)


Number
of vessels


Number
of trips


Landings
(kg)


Atlantic cod OTF 381 9,005 3,201,456 229 4,415 2,491,742 77.8
DRS 8 11 1,209 7 10 100 8.3
GNS 157 6,711 1,574,496 21 697 164,299 10.4
LLB 89 1,373 205,952 45 638 98,546 47.8


Haddock OTF 342 6,471 5,246,396 217 3,670 5,036,560 96.0
DRS 3 4 15 2 3 14 93.9
GNS 125 3,054 59,757 15 292 4,494 7.5
LLB 80 1257 849,769 44 650 659,669 77.6


Yellowtail flounder OTF 352 7,138 3,815,235 218 3,175 3,473,828 91.1
DRS 30 45 2,059 28 42 1,883 91.5
GNS 77 1,180 104,756 5 30 259 0.2
LLB 5 19 28 3 16 23 83.6


Winter flounder OTF 413 9,225 3,407,204 229 3,458 2,786,325 81.8
DRS 37 65 13,237 36 64 12,772 96.5
GNS 118 2,530 36,739 12 189 1,069 2.9
LLB 11 84 549 6 66 473 86.1


Windowpane flounder OTF 158 1,057 80,999 78 227 45,762 56.5
DRS 0 0 0 0 0 0 NA
GNS 9 77 523 0 0 0 0.0
LLB 4 9 10 3 8 9 91.3


Goosefish OTF 493 9,197 1,857,280 260 3,603 1,359,021 73.2
DRS 317 2,722 335,072 266 1,498 321,271 95.9
GNS 246 8,736 5,065,683 34 801 448,437 8.9
LLB 36 212 1,841 30 182 1,260 68.4


Silver hake OTF 193 2,689 7,391,321 96 1197 3,489,085 47.2
DRS 2 2 365 2 2 365 100.0
GNS 41 255 20,219 1 8 4,400 21.8
LLB 7 30 110,972 5 20 37,219 33.5


Red hake OTF 143 1,838 482,879 69 757 152,655 31.6
DRS 1 1 125 1 1 125 100.0
GNS 24 239 64,020 2 25 1,810 2.8
LLB 4 10 176 2 6 76 43.3


TABLE 9.—Summary of the agreement levels between


statistical areas recorded on Vessel Trip Reports (VTR) and


the statistical areas fished as determined using Vessel


Monitoring System (VMS) positional data from matched


fishing trips in 2005. Trip subcategories are based on the


VMS-determined number of statistical areas fished.


Trip
category


Number
of trips


Agreement
level


Number
of trips


Percent of total
category trips


Single area 5,630 Complete 5,267 93.6
None 334 5.9
Partial 29 0.5


Multi-area 4,279 Complete 265 6.2
None 206 4.8
Partial 3,808 89.0


938 PALMER AND WIGLEY







implications on the estimation of fishery removals and


the assessment of these stocks. While the impacts are


minimal for the majority of stocks examined, the extent


of the impacts on those few stocks that are significantly


affected (e.g., southern New England yellowtail


flounder) suggests that this is a problem deserving of


attention.


Many of the stock assessments of these eight species


use finer stratification of commercial landings (e.g.,


quarter and market category) to estimate the number of


fish landed at age for use in age-based assessment


models (NEFSC 2008). This paper does not consider


the impacts of statistical area reporting patterns on


these finer-scale stratifications of commercial landings.


The accuracy of finer-scale allocations would be


sensitive to the number of multi-area trips included in


each strata. It is possible that the effects of statistical


area misreporting on stock allocations are reduced due


to offsetting errors (i.e., a trip that misallocates 1,100


kg to the Georges Bank Atlantic cod stock would be


largely offset by a trip that misallocates 1,200 kg to the


Gulf of Maine cod stock). However, the spatial


accuracy of VTR reports is critical not only for the


assessment of fish species but also of protected species


such as sea turtles (e.g., Murray 2004, 2005, 2006;


Orphanides and Bisack 2006) and marine mammals


(Belden et al. 2006). When these data are used at finer


spatial scales, the accuracy of VTR reports becomes


increasingly important.


It is important to consider that the results of this


study apply only to the trips monitored by VMS. By


2006, trips responsible for more than 70% of the


species landings examined were monitored by VMS


(Palmer and Wigley 2007). The VMS coverage of


some fisheries such as the northeastern U.S. multispe-


cies complex is nearing a census as all vessels are


required to have a VMS unit installed when fishing


under the Days-At-Sea (DAS) program (NEFMC


2006). The increased coverage improves the utility of


VMS data as a validation tool for managers and as a


data set of spatial fishing patterns for analysts. The


number of vessels responsible for the landings of the


eight species examined has remained constant at


slightly less than 1,200; however, the number of these


vessels monitored by VMS has increased from 38.5%
in 2005 to 76.7% in 2006 (Palmer and Wigley 2007).


The VMS-based allocations are sensitive to the


accuracy of average VMS vessel speeds in differenti-


ating fishing activity from nonfishing activity as well


as the validity of assuming constant CPUE. This study


defines fishing activity using narrower speed ranges


than have been used in past studies, which should lead


to lower estimates of fishing effort. The speed range


used for the mobile gears agree closely with the speeds


obtained from high-frequency polling of vessels GPS


units, suggesting that these ranges are reasonable.


However, this study relied on average vessel speeds,


not instantaneous vessel speeds, which are more


analogous to the speeds estimated from high-frequency


GPS polling. The averaging process blurs activity from


observation to observation and results in speeds slower


than actual speeds (Deng et al. 2005; Palmer 2008).


These impacts were not considered in this study and


represent an area of uncertainty.


The speed ranges adequately classify fishing activity


(.98% success for mobile gear) but tend to overesti-


mate the amount of fishing by incorrectly classifying


nonfishing effort as fishing (69.3% misclassification of


TABLE 10.—Frequency of fixed (sink gill net, benthic longline) and mobile (bottom otter trawl, Atlantic sea scallop dredge)


gear types used on trips fishing on multiple stocks based on Vessel Monitoring System (VMS) positional data from 2005.


Species
Number of
total trips


Number of
multiple stock


area trips
Percent of
total trips


Gear
category


Number
of trips


Percent of
multiple stock


area trips


Atlantic cod 5,760 600 10.4 Fixed 6 1.0
Mobile 594 99.0


Haddock 4,615 562 12.2 Fixed 4 0.7
Mobile 558 99.3


Yellowtail flounder 3,263 352 10.8 Fixed 0 0.0
Mobile 352 100.0


Winter flounder 3,777 604 16.0 Fixed 1 0.2
Mobile 603 99.8


Windowpane flounder 236 24 10.2 Fixed 0 0.0
Mobile 24 100.0


Goosefish 6,084 511 8.4 Fixed 0 0.0
Mobile 511 100.0


Silver hake 1,227 28 2.3 Fixed 0 0.0
Mobile 28 100.0


Red hake 789 8 1.0 Fixed 0 0.0
Mobile 8 100.0
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nonfishing Atlantic sea scallop activity). The overes-


timation was apparent in the comparisons of statistical


areas fished between VMS and NEFOP data (Table 5).


Future work should focus on the use of more advanced


statistical procedures such as mixture distribution


models (e.g., Marin et al. 2005) to decompose the


mixed distributions of vessels speed. The fine-scale


observations taken from cooperative research vessels


could be used to identify likely parameterization of the


underlying probability density functions.


Vessel monitoring system data indicate where it is


likely that fishing effort is occurring but provide no


information on catch composition. A critical assump-


tion of the VMS-based allocation is that the proportion


of species caught across multiple stock areas on a


fishing trip is only a function of the time spent fishing


in each stock area. In the Gulf of Mexico penaeid


shrimp fishery, this assumption has generally held true


(Cole et al. 2006); however, it may not be appropriate


in a multispecies groundfish fishery where the species


habitat preference is variable and the target species


changes from haul to haul. While the relationship


between VMS and NEFOP allocations was significant


(suggesting that the method is robust to nonconstant


CPUE), there was a considerable amount of variability


(Figure 5). The use of groundfish habitat models (e.g.,


Rooper et al. 2005) could improve the catch allocation


used in this paper. The large degree of variability in


this relationship is not independent of overestimating


the time spent in an area by the VMS method;


disproportionate overestimation of time spent fishing in


a particular stock area will have a direct effect on the


VMS-based allocation.


The various uncertainties and shortcomings of the


VMS allocation method point out that this is not a


replacement for a VTR-based allocation. Additionally,


the low vessel coverage of historical VMS data (Figure


2) limits its use as a tool to correct historical


misreporting. The results do show that VMS data can


be used as a tool to monitor the accuracy and


completeness of VTRs, and guide efforts to improve


VTR compliance. The number of vessels which are


potentially underreporting statistical areas on a frequent


basis is small (,250 vessels) relative to the total


number of vessels submitting VTRs (.2,500). Im-


provements are needed in the compliance of VTR


reporting regulations, particularly among those vessels


likely to be fishing on multiple fish stocks. Given the


manageable size of the problem and availability of


tools to monitor these data, the quality of self-reported


data should be monitored and improved through


targeted outreach and education activities.
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TABLE 11.—Results of the Vessel Monitoring System (VMS) based stock area allocation compared with the stock area


allocation based on the Vessel Trip Reports (VTR) reported statistical area for 2005. Relative difference is determined as percent


difference/VTR stock allocation percentage; allocations greater than or equal to 5.0% relative differences are italicized. Stock


area abbreviations defined in Table 1. Allocations may not sum to 100 due to rounding.


Species
Total species
landings (kg)


Stock
|area


VTR landings
allocation (kg)


VMS landings
allocation (kg)


D landings
allocation abs(kg)


R D
i
/total species


landings (%)
VTR stock


allocation (%)


Atlantic cod 2,754,687 GBK 1,920,110 1,879,800 40,310 2.9 69.7
GOM 834,577 874,887 40,310 30.3


Haddock 5,700,737 GBK 5,319,329 5,285,374 33,955 1.2 93.3
GOM 381,408 415,363 33,955 6.7


Yellowtail flounder 3,475,993 GBK 3,115,140 3,164,191 49,051 2.8 89.6
GOM 286,276 281,958 4,318 8.2
SNE 74,577 29,844 44,733 2.1


Winter flounder 2,800,638 GBK 1,976,251 1,985,963 9,712 1.4 70.6
GOM 132,155 112,737 19,418 4.7
SNE 692,232 701,939 9,707 24.7


Windowpane flounder 45,772 NOR 43,740 44,337 597 2.6 95.6
SOU 2,032 1,435 597 4.4


Goosefish 2,129,989 NOR 1,188,433 1,223,924 35,491 3.3 55.8
SOU 941,556 906,065 35,491 44.2


Silver hake 3,531,070 NOR 400,744 380,084 20,660 1.2 11.3
SOU 3,130,326 3,150,986 20,660 88.7


Red hake 154,666 NOR 39,360 37,097 2,263 2.9 25.4
SOU 115,306 117,569 2,263 74.6
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Legault. Reference to trade names does not imply


endorsement by the U.S. Government.
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