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Redfish Exemption Analysis Analytical Methods 
 

Simulated Landings and Revenue by Area and Analysis of Performance Standards 
 

Methods:  

A pool of redfish exemption trips was constructed by pulling all sector fishing trip data from GARFO’s Data 
Matching and Identification System (DMIS) database between fishing years 2015 and 2019 and filtering subtrips 
based on matching information from Vessel Trip Reports (VTRs). From FY2015 to FY2019 the redfish 
exemption was unchanged (it was changed for FY 2020) in terms of performance measures or area so it provides 
a good baseline of fishing activity that could occur under the industry proposal, the FY2020 area, or another 
similar area. Subtrips were identified as redfish exemption trips based on whether they reported fishing in all 
statistical areas overlapping the FY 2015 to FY2019 exemption area (here referred to as the ‘FY2019 area’, 
Figure 1), used between 5.5 inch but less than 6.5-inch mesh, and were not haddock separator exemption trips 
(fishing on Georges Bank with 6-inch mesh). Reported fishing location was also obtained from VTRs and used to 
associate reported landed catch volumes with redfish exemption trips and whether they fell in either the FY 2019 
redfish exemption area, the FY 2020 exemption area, or the area proposed by the fishing industry for 
consideration in FW 61 (Figure 1). It should be noted that reported fishing location is an indicator of where 
fishing activity occurred, but is not a fine scale measure and may not capture all spatial fishing effort, therefore 
spatial results finer than the statistical area should be interpreted with some caution.  

To allow for non-confidential visualizations of the data, data were aggregated across fishing years and reported 
fishing locations were binned into 10-minute squares. Figure 1 shows all locations where at least three permits 
reported catch across FY2015-FY2019. All tables and figures which examine landings and revenue in the industry 
proposed seasonal closure area (in SA 464) do not include trips that occurred between the months of September 
and December, to simulate what landings and revenue would have been if there had been a closure (see Industry 
proposal/Alternative 2 for more details). The GOM cod seasonal closure proposed by industry had already been in 
place during the baseline period and did not need to be simulated. In addition, the industry’s proposed monthly 
and annual thresholds were analyzed against the three different areas to see how many months and years might 
have fallen below the threshold in the last five years, as an indicator of how likely sectors might trigger 
accountability measures and incur economic impacts. Individual sector months and some fishing years could not 
be shown due to confidentiality concerns, instead cumulative sector months not meeting the threshold in a given 
fishing year are shown and years where less than three vessels participated are not shown.  
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Results: 
 

Table 1. Total landed pounds (groundfish and non-groundfish, in millions) and revenue from redfish exemption 
trips that occurred between FYs 2015-2019, by area, and of trips that occurred in each area, what proportion of 
total groundfish pounds and revenue were redfish (Millions of $2020). Source: DMIS and VTR data. Industry 
Area represents the Alternative 2 proposed exemption area.  

      Redfish 

FY Trips Sectors Vessels 
Total 
Pounds 

Total 
Revenue Pounds Revenue Area % lbs 

%  
revenue 

2015 221 4 29 9.13 6.79 7.27 4.52 FY2019 79.6 62.2 
2016 215 4 27 8.06 6.30 5.86 3.66 FY2019 72.7 62.5 
2017 218 3 18 11.30 7.59 7.69 4.27 FY2019 68.0 55.5 
2018 250 3 18 13.63 8.36 9.28 4.72 FY2019 68.1 50.9 
2019 224 3 19 11.64 7.57 8.18 4.37 FY2019 70.3 53.4 
Avg 226 3.4 22.2 10.75 7.32 7.66 4.31 FY2019 71.7 56.9 

2015 170 4 26 7.17 5.04 6.07 3.76 FY2020 84.7 61.9 
2016 134 4 24 4.30 3.12 3.50 2.18 FY2020 81.5 62.3 
2017 171 3 17 8.17 5.22 6.18 3.46 FY2020 75.7 56.0 
2018 176 3 16 8.40 5.06 5.97 3.14 FY2020 71.1 52.6 
2019 170 3 17 7.86 5.00 6.00 3.29 FY2020 76.3 54.8 
Avg 164 3.4 20 7.18 4.69 5.54 3.17 FY2020 77.9 57.5 

2015 210 4 27 8.69 6.37 7.06 4.38 Industry 81.2 62.1 
2016 202 4 26 6.79 5.13 5.24 3.28 Industry 77.2 62.7 
2017 211 3 18 10.07 6.71 7.07 3.95 Industry 70.2 55.8 
2018 221 3 18 11.28 6.90 7.79 4.02 Industry 69.1 51.6 
2019 207 3 18 9.98 6.41 7.27 3.93 Industry 72.9 54.0 
Avg 210 3.4 21 9.36 6.30 6.88 3.91 Industry 74.1 57.2 
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Figure 1. Total landed catch and proportion of redfish on sector trips reporting using medium mesh (>=5.5” 
<6.5”) between fishing years 2015 and 2019. Does not include haddock separator trips using 6” mesh on 
Georges Bank. FY 2019, FY 2020, and the proposed exemption areas are shown. Each data point represents all 
data in a 10-minute square. Industry Area represents the Alternative 2 proposed exemption area. Source: DMIS 
and VTR data. 
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Figure 2. Cumulative sector months where the monthly redfish landings threshold (50%) was not met by fishing 
year and area. The average across all years is shown in bold. Each area represents the number of months that 
would have not met the threshold for any given sector based on fishing trips only within each area. Industry Area 
represents the Alternative 2 proposed exemption area.  Source: DMIS and VTR data. 
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Figure 3. Total proportion of landed redfish pounds to total groundfish pounds on exemption trips by sector, 
fishing year, and area. Dashed line indicated proposed annual threshold of 55% redfish under Alternative 2. 
Years where <3 vessels participated in a sector are not shown for confidentiality reasons, and the names of 
individual sectors are not shown. The average for each sector represents the total landings based on fishing trips 
only within each area. Industry Area represents the Alternative 2 proposed exemption area. Source: DMIS and 
VTR data.  
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Figure 4. Total landings on redfish exemption trips fishing years 2015-2019 for the 11 most commonly landed 
groundfish stocks. Note y axis is different for each panel. Source: DMIS and VTR data. 
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Figure 5. Proportion of total landed pounds on redfish exemption trips to total landed pounds on all sector 
groundfish trips for the 11 most commonly landed stocks on exemption trips, FY 2015-FY2019. Note y axis is 
different for each panel. Source: DMIS and VTR data. 
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Figure 6. Cumulative redfish landings throughout the fishing year (FY 2015-FY2020). Source: DMIS and VTR 
data. 
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Quota Change Model Results under Different Redfish Exemption Areas  
  

Methods: 
  
Section 6.5.3 provides the methodology for the Quota Change Model (QCM), which was used to 
predict groundfish fishery revenue in FY2021. As noted, the input data for the model is from FY2019. 
Since the redfish exemption area from that fishing year was larger than in FY2020 or under the FW61 
action alternative, certain trips taken in FY2019 may not be possible during FY2021. The purpose of 
this analysis is to estimate sector groundfish revenue and total revenue from sector trips under three 
different redfish exemption areas- the FY2019 area, the FY2020 area, and the action alternative area.  

A total of 7,297 groundfish sector trips were taken during FY2019. Fishing activity under the redfish 
exemption occurred on 226 of these trips. Under the scenario in which the FY2021 exemption area 
would be identical to the FY2019 area (Scenario 1), no adjustment to the input dataset for the QCM 
was necessary, as all exemption trips from FY2019 would be possible in FY2021. Detailed results of 
this scenario were previously analyzed in the specifications economic impacts (insert sections).  

In the case of the FY2021 exemption area being identical to the FY2020 exemption area, two different 
approaches were taken to predict fishery revenues. The first (Scenario 2a) was to eliminate all trips 
from the (FY2019) pool of trips that would not be possible under the FY2020 exemption area. 
Importantly, the QCM makes selections based on the entirety of the groundfish trip and not the sub-
trip. In the case of a FY2019 trip having fishing activity that was not under the exemption (6.5” mesh) 
and fishing activity that was under the exemption area outside of the  
FY2020 area, the trip would be eliminated from the pool of trips eligible for selection. In total, 114 
exemption trips were eliminated, bringing the number of exemption trips eligible for selection to 112. 
The second approach to predict fishery revenues under the FY2020 exemption area (Scenario 2b) was 
to replace the 114 trips eliminated under Scenario 2a with an equal number of exemption trips that 
would be possible under the FY2020 area. That is, trips in which all exemption fishing occurred 
within the FY2020 area were drawn in at random. The resulting pool of trips was the same size as in 
Scenario 1 (7,297 sector trips; 226 exemption trips), but with multiple records for some of the 
exemption trips within the FY2020 area.    

For the FW61 action alternative exemption area, the same two approaches were taken as under the 
FY2020 area. However, fewer modifications to the pool of trips eligible for selection was necessary, 
given the larger exemption area size for the action alternative (insert section with maps). Under 
Scenario 3a, all exemption trips from the (FY2019) pool of trips that would not be possible under the 
action alternative were removed; a total of 46 such trips occurred in FY2019. As described above, the 
selection of trips was at the full-trip level, rather than the sub-trip, meaning that some of these 46 
excluded trips would in fact have had some fishing activity that would be possible under the action 
alternative. Under Scenario 3b, the 46 trips eliminated from pool of trips under Scenario 3a were 
replaced with an equal number of exemption trips that would be possible under the action alternative.   

The characteristics of sector groundfish trips fishing under the redfish exemption during FY 2019, for 
Scenarios 1, 2a, and 3a are shown in Table 1. While Scenario 2a contained <50% of the trips relative 
to Scenario 1, the number of vessels was similar between the two (19 vessels for Scenario 1; 17 
vessels for Scenario 2a). Scenario 3a contained 20% fewer trips compared to  
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Scenario 1, but only one fewer vessel (18 vessels for Scenario 3a). For Scenarios 1, 2a, and 3a, 
Gloucester received 66-69% of ex-vessel revenue and Boston received 30-35% of revenue. Other 
ports received a small amount of revenue from redfish exemption trips. In terms of species 
composition, the majority of groundfish catch, under all scenarios, was redfish. Relatively large 
amounts of pollock, haddock, and white hake were also caught on exemption trips. Other groundfish 
species represented a relatively small proportion of overall catch. Information on the catch 
composition occurring only on the exemption sub-trip portion is available in (insert section).  

  

Results:   
 

Predicted FY2021 groundfish revenue and total revenue from sector groundfish trips under the various 
redfish exemption area scenarios is presented in Table 2. Overall, a larger exemption area resulted in 
higher predicted fishery revenues. Under the FY2019 exemption area, both median groundfish 
revenues ($46.3M) and median revenues from sector groundfish trips ($64.1M) were highest among 
the five scenarios analyzed. Under the action alternative area, median groundfish revenues were 
$44.9M and $45.3M for the two scenarios. Under the FY2020 area scenarios, median groundfish 
revenues were $42.6M and $43.5M.   

The difference in median groundfish revenue between scenarios 2a and 2b was relatively small at 
$0.9M. Likewise, the revenue difference between scenarios 3a and 3b was only $0.4M. Importantly, 
these should not be viewed as a range of revenues for the FY2020 and action alternative areas. Rather, 
these values represent predicted median revenues (across 250 synthetic fishing years) with two 
different assumptions for fishing behavior. Simply removing exemption trips that would not be 
possible from the pool eligible for selection did result in slightly lower median revenues compared to 
substituting those removed trips for exemption trips that would be possible. One possible reason why 
the difference between these two approaches was not larger is that the QCM selects trips based on 
fishing activity that occurs throughout the duration of the trip, and not at the sub-trip level. Therefore, 
when trips were removed from the pool eligible for selection, non-exemption groundfish fishing 
activity was not considered. Trips in which all exemption activity occurred within the FY2020 area 
may have been more (less) efficient than those which had exemption fishing activity outside the 
FY2020 area. Controlling for this would involve sub-trip selection, a considerable challenge from 
both a cost and revenue perspective, as revenues would have to be accurately apportioned between the 
exemption portion of the groundfish trip and the standard (6.5” mesh) portion of the trip.    

At the stock-level, revenues generated from redfish were most impacted by the size of the exemption 
area (Table 3). Median redfish revenue was 5.5M under the FY2019 area, ~5.0M under the action 
alternative area, and ~4.0M under the FY2020 area. Pollock revenues were also significantly impacted 
by the size of the exemption area. GB haddock and GOM haddock were predicted to be the two 
highest revenue generating stocks in FY2021 under all exemption area scenarios. Revenues generated 
from GOM haddock landings were similar under all scenarios, while the FY2020 area resulted in a 
reduction in revenues generated from GB haddock. White hake was predicted to be a constraining 
stock in all exemption area scenarios, with full (100%) utilization of the sector sub-ACL of 1,995mt 
(Table 4). Utilization rates for most groundfish stocks tracked similarly for the various exemption area 
scenarios.  

At the port-level (Table 5), Gloucester was most impacted by the size of the exemption area. This 
result was not unexpected, given that Gloucester was the top groundfish port for ex-vessel revenue on 
redfish exemption area trips during FY2019 by a substantial margin (Table 1). Boston, the second 
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highest ex-vessel value port from exemption trips, was also somewhat sensitive to changes in the size 
of the exemption area. Most of the other major groundfish ports experienced minor difference in 
revenues between the scenarios analyzed.   

By vessel length (Table 6), the 50 to <75’ size category was most sensitive to changes in the 
exemption area in terms of mean groundfish revenue. Revenue for this size category was $14.7M 
under the FY2019 area, and was ~1.0M lower under the action alternative area, and ~2.5M lower 
under the FY2020 area. Vessels in the 30’ to <50’ and <30’ categories were predicted to generate 
similar levels of revenue under all exemption area scenarios. The 75’+ size category had higher mean 
groundfish revenue under a larger exemption area, though the range of revenues was large, as 
illustrated by the p5 and p95 values. Variation in revenue predictions was influenced in part by white 
hake, a unit stock, being constraining in all model runs (Table 4). Once the sector ACL for a unit 
stock is reached, no more fishing can occur in any broadstock area.  
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Table 1. Characteristics of groundfish trips fishing under the redfish exemption during FY2019.  

Scenario  # Trips  Vessels  Top Ports by 
Revenue  

Groundfish Catch  
Proportions by  

Species  

Scen 1: FY2019 Area  226  19  

  
Gloucester: $7.3M 

Boston: $3.9M  

Redfish (57.8%)  
Pollock (18.2%)  

Haddock (15.9%)  
   Others: $0.1M  

  
White Hake (4.4% 

Others (3.8%)  

Scen 2a: FY2020 Area  112  17  

  
Gloucester: $4.2M 

Boston: $1.8M  

Redfish (62.7%)  
Pollock (14.0%)  

Haddock (13.6%)  
   Others: $0.1M  

  
White Hake (5.2%) 

Others (4.4%)  

Scen 3a: Action Alt. Area  180  18  

  
Gloucester: $6.0M 

Boston: $3.1M  

Redfish (59.5%)  
Pollock (17.1%)  

Haddock (15.0%)  
   Others: $0.1M  

  
White Hake (4.5%) 

Others (3.9%)  
  

    



13  
  

Table 2. Predicted FY2021 revenues and costs (median values, millions of 2019 dollars) for the sector portion of the commercial groundfish 
fishery under five redfish exemption area scenarios.  

Scenario  
Groundfish Gross 

Revenues  
Total Gross 
Revenues  

Operating Cost  Sector Cost  Quota 
Cost  

Operating 
Profit  

Days 
Absent  

Scen 1: FY2019 Area  46.3  64.1  10.9  1.8  3.6  47.7  9,942  
Scen 2a: FY2020 Area  42.6  59.9  10.5  1.7  3.6  44.2  9,644  
Scen 2b: FY2020 Area  43.5  61.3  10.7  1.7  3.6  45.2  9,809  
Scen 3a: Action Alt. Area  44.9  62.7  11.0  1.8  3.6  46.4  9,964  
Scen 3b: Action Alt. Area  45.3  63.5  10.9  1.8  3.6  47.1  9,954  
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Table 3. FY2021 sector sub-ACLs and predicted stock-level revenue under five redfish exemption area scenarios.  

   
Sub-ACL  

(mt)  
Scen 1: FY2019 

Area   
Scen 2a: 

FY2020 Area  
Scen 2b: 

FY2020 Area  
Scen 3a: Action 

Alt. Area  
Scen 3b: Action 

Alt. Area  
GB Haddock West  68,724  9  8.2  8.7  8.9  8.9  
GOM Haddock  10,022  7.7  7.8  7.7  7.8  7.7  
Pollock  18,366  5.5  4.5  4.4  5.1  5  
Redfish  9,550  5.5  3.9  3.9  4.9  5  
White Hake  1,995  4  4  4  4  4  
Plaice  2,611  3  3.1  3.1  3.1  3.1  
Witch Flounder  1,282  2.7  2.7  2.8  2.7  2.8  
GB Cod West  876  2.4  2.3  2.4  2.4  2.4  
GB Winter Flounder  541  1.9  1.9  2.1  1.9  2  
GOM Cod  262  1.5  1.5  1.5  1.5  1.5  
SNE Winter Flounder  254  0.9  0.8  0.9  0.9  0.9  
GB Haddock East  6,355  0.9  0.8  0.7  0.7  0.8  
CC/GOM Yellowtail Flounder  660  0.3  0.3  0.3  0.3  0.3  
GOM Winter Flounder  267  0.3  0.3  0.3  0.3  0.3  
GB Cod East  185  0.2  0.2  0.2  0.2  0.2  
SNE/MA Yellowtail Flounder  13  0  0  0  0  0  
GB Yellowtail Flounder  61  0  0  0  0  0  
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Table 4. FY2021 sector sub-ACLs and predicted stock-level utilization rates under five redfish exemption area scenarios.  

   Sub-ACL  
(mt)  

Scen 1: FY2019 
Area   

Scen 2a: 
FY2020 Area  

Scen 2b: 
FY2020 Area  

Scen 3a: Action 
Alt. Area  

Scen 3b: Action 
Alt. Area  

GB Haddock West  68,724  6.4%  5.9%  6.2%  6.4%  6.4%  
GOM Haddock  10,022  33.0%  32.9%  32.4%  33.0%  32.6%  
Pollock  18,366  16.5%  13.3%  13.1%  15.2%  15.1%  
Redfish  9,550  48.5%  33.8%  33.5%  42.9%  43.5%  
White Hake  1,995  100.0%  100.0%  100.0%  100.0%  100.0%  
Plaice  2,611  31.3%  31.6%  32.1%  31.8%  32.2%  
Witch Flounder  1,282  55.8%  55.3%  56.5%  55.8%  56.6%  
GB Cod West  876  53.4%  50.0%  52.7%  52.3%  52.8%  
GB Winter Flounder  541  54.0%  52.5%  58.2%  48.2%  55.0%  
GOM Cod  262  98.4%  97.9%  98.2%  98.4%  98.2%  
SNE Winter Flounder  254  64.4%  57.4%  66.2%  66.5%  63.4%  
GB Haddock East  6,355  7.6%  7.0%  6.6%  6.0%  7.0%  
CC/GOM Yellowtail Flounder  660  18.8%  19.8%  19.8%  19.0%  18.7%  
GOM Winter Flounder  267  18.1%  19.0%  19.2%  18.5%  18.2%  
GB Cod East  185  21.6%  22.5%  21.4%  20.8%  23.2%  
SNE/MA Yellowtail Flounder  13  25.0%  21.5%  24.7%  26.7%  25.8%  
GB Yellowtail Flounder  61  3.6%  3.3%  3.8%  3.6%  3.6%  
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Table 5. Groundfish revenue predictions by port (mean values, millions of 2019 dollars), under five 
redfish exemption scenarios.  

State/Port  

Scen 1:  
FY2019 Area   

Scen 2a:  
FY2020 Area  

Scen 2b:  
FY2020 

Area  

Scen 3a:  
Action Alt.  

Area  

Scen 3b:  
Action Alt.  

Area  
Massachusetts  

Gloucester  
  

11.9  

  

9.2  

  

9.2  

  

10.6  

  

10.4  
Boston  11  10.5  10.5  10.8  11.1  

New Bedford  9.1  8.7  9.3  9.4  8.8  
Chatham  0.4  0.4  0.4  0.4  0.4  

Other MA ports  4.4  
  

4.2  
  

4.4  
  

4.4  
  

4.4  
  

  
Maine  

Portland  

  

3.8  

  

3.8  

  

3.9  

  

3.6  

  

3.7  

Other ME ports  2.9  
  

3.2  
  

3  
  

3  
  

3  
  

  
Rhode Island  

Point Judith  

  

0.7  

  

0.7  

  

0.8  

  

0.8  

  

0.7  

Other RI ports  0.2  
  

0.1  
  

0.2  
  

0.2  
  

0.1  
  

  
New Hampshire (all ports)  

1.7  
  

1.7  
  

1.7  
  

1.7  
  

1.7  
  

  
Other Northeast Ports  2.3  2.0  2.1  2.4  2.5  
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Table 6. Groundfish revenue predictions by vessel length category (millions of 2019 dollars), under 
five redfish exemption area scenarios. Presented values are mean (top), p5 (middle), and p95 
(bottom).  

   

Scen 1:  
FY2019 Area  

Scen 2a:  
FY2020 Area  

Scen 2b:  
FY2020 

Area  

Scen 3a:  
Action Alt.  

Area  

Scen 3b:  
Action Alt.  

Area  
75'+  27.7  26.3  26.8  27.5  26.9  
50'to<75'  14.7  12.1  12.4  13.8  13.9  
30'to<50'  5.8  6.0  6.0  5.9  5.9  
<30'  0.1  0.1  0.1  0.1  0.1  

  

   
Scen 1:  
FY2019 Area  

Scen 2a:  
FY2020 Area  

Scen 2b:  
FY2020 

Area  

Scen 3a:  
Action Alt.  

Area  

Scen 3b:  
Action Alt.  

Area  
75'+  22.2  22  21.9  21.5  22.1  
50'to<75'  13.2  10.9  11.2  12.5  12.7  
30'to<50'  5.3  5.5  5.5  5.4  5.4  
<30'  0  0  0  0  0  

  

   Scen 1:  
FY2019 Area  

Scen 2a:  
FY2020 Area  

Scen 2b:  
FY2020 

Area  

Scen 3a:  
Action Alt.  

Area  

Scen 3b:  
Action Alt.  

Area  
75'+  37.5  36.1  35.3  37.7  35.7  
50'to<75'  16  13.5  13.9  15.2  15.3  
30'to<50'  6.3  6.6  6.4  6.4  6.3  
<30'  0.1  0.1  0.1  0.1  0.1  
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Observer Length Frequency Analysis 
 

Methods: 
Length frequency distribution were compared between large and medium mesh trawl trips for discarded 
groundfish stocks using ASM and NEFOP observer data to examine evidence of a possible shift in gear 
selectivity to smaller fish with medium mesh. Medium mesh was defined as a range from 5 to 5.7 inches 
to account for error and large mesh was defined and mesh greater than 5.7 inches. All lengths samples 
from calendar year 2015 to 2019 were combined to increase the sample size.  Data was also limited to 
tows that occurred in the Gulf of Maine and Georges bank. Tows from SNE were not included.   

 

Results: 
Examination of the length frequency distributions of discarded groundfish stocks did not indicate a shift 
in discarding to smaller fish when comparing distributions of medium to large mesh (figure 1). The lack 
of a shift in selectivity to smaller fish does suggest low biological impacts of the use of medium mesh for 
the redfish exemption in the past. Caution is needed in interpretation of possible shifts in selectivity with 
medium mesh in the future gear since fishery selectivity is a function of multiple factors such as fishery 
targeting behavior, targeting effort and gear selectivity. Surprisingly, there was a shift to relatively larger 
fish being discarded on medium mesh tows for witch flounder and American plaice. For redfish the shift 
reversed where large redfish were discarded on large mesh trips relative to medium mesh trips. If is not 
clear if this is partly a result of targeting behavior on medium mesh trips relative to large mesh trips. 
Regardless of mesh sizes there was some indication that a significant proportion of the discards were 
comprised of fish above the legal size for witch flounder, American plaice, and redfish. Further 
investigation limited the length data to only sector groundfish trips and cumulative probability curves 
were compared for discard groundfish between medium and large mesh (Figure 2). The proportion of 
discards observed above the legal size can be estimated with the cumulative probability curves. However, 
limiting the analysis to sector trips did not change the interpretation with regards to the lack of a shift in 
selectivity to smaller fish and overall discarding portion of the larger fish.        
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Figure 7. Comparison of observer (ASM + NEFOP) length frequency proportions between medium and 
large mesh trips for years 2015-2019 combined (X-axis are in cms).  

 

 
Figure 8. Comparison of observer (ASM + NEFOP) length frequency proportions between medium and 
large mesh trips for years 2015-2019 combined (X-axis are in cms).  
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Figure 9. Comparison of observer (ASM + NEFOP) of cumulative probability curves between medium 
and large mesh trips for years 2015-2019 combined (X-axes are in inches).  Observer data was also 
limited to sector groundfish trips. Legal size is indicated by the vertical line and the proportion greater 
than the legal size is calculated.  Red line is medium mesh and black line is large mesh.  
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