
 

1 

 

 

 

A seasonal video-trawl survey to assess the population size of 

yellowtail flounder (Pleuronectes ferruginea) and windowpane 

(Scophthalmus aquosus) in Closed Area II. 

 

PIs:, Kevin D. E. Stokesbury, Ph.D1., Nicholas M Calabrese1, Travis M. 

Lowery1, and Patricia Perez1 

 

1School for Marine Science and Technology – UMASS Dartmouth 

 

  

 

Research Set Aside 2020 

NOAA Grant Number: NA20NMF4540033 

 

May 12, 2021 

 

 

 



 

2 

 

1.0 EXECUTIVE SUMMARY 

Project Title: A seasonal video-trawl survey to assess the population size of yellowtail flounder 

(Pleuronectes ferruginea) and windowpane (Scophthalmus aquosus) in Closed Area II. 

Year Awarded: 2020 Research Set Aside 

RSA Priorities Addressed By This Research:  

 

Industry Partners: SMAST Steering Committee 

GENERAL RESEARCH- Bycatch research: Identification and evaluation of methods to reduce 

the impacts of the scallop fishery with respect to bycatch of small scallops and non-target 

species. This would include projects that determine seasonal bycatch rates of non-target species, 

characterize spatial and temporal distribution patterns, collect, and analyze catch and bycatch 

data on a near-real time basis, as well as the associated discard mortality rates of key bycatch 

species. Research efforts focusing on non-target bycatch should provide results that would help 

the scallop industry avoid pending or potential implementation of accountability measures.  

Project Narrative: 

• This project provided 1) area-swept abundance and biomass estimates, 2) length-

frequency data, and 3) length-weight relationships 4) maps of thedistribution within the 

Closed Area II Access Area (CAII AA) for two important bycatch species in the Atlantic 

sea scallop (Placopecten Magellanicus) fishery, yellowtail flounder (Pleuronectes 

ferruginea) and windowpane (Scophthalmus aquosus). The spring 2020 survey was 

delayed until the spring of 2021 due to the Covid-19 pandemic, and the fall 2020 survey 

was completed as scheduled. In October of 2020 we completed 24 tows in CA II AA, 13 

with an open codend and 11 closed codend funded by the 2020 Scallop RSA. We were 

able to successfully speciate flatfish in the video from open codend tows for this survey, 

and those counts were used to calculate CPUE and biomass. We saw a non-significant 

decrease in yellowtail CPUE and biomass from our previous fall survey, but the most 

conservative biomass estimate represents a large portion of the entire Eastern Georges 

Bank stock. Yellowtail catch was evenly distributed across CA II AA with our highest 

catches in the deeper water (>70 m) to the East. We saw a non significant decrease in 

windowpane CPUE and biomass from our previous fall survey. Windowpane catches 

were highest in the shallow water (<70 m).  
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2.0 PRELIMINARY RESULTS AND DISCUSSION 

 

General 

• The surveys funded by the 2020 Scallop RSA continue a time-series of trawl surveys in 

and around CA II AA, totaling 10 surveys, 280 tows, and 288 hours of video (Table 1). 

• For all surveys prior to Fall 2018 only data from closed codend tows was analyzed due to 

our inability to speciate flatfish in the video. 

• During the Spring 2015 survey we completed 11 sets of three closed codend tows 

sequentially along the same depth contour to determine if the average flatfish species 

composition from the outer tows differed from the middle tow. The expected catch of 

each species was calculated by averaging the percentage of total flatfish catch for each 

species in the outside tows and multiplying that percentage by the total flatfish count in 

the middle tow (Figure 1). 

• There was no significant difference in the expected and observed catch of yellowtail and 

windowpane flounder (ANOVA; p>0.05) (Figure 2). For the Fall 2018 and Spring 2019 

surveys all open codend tows were bookended by two closed codend tow, and the total 

number of flatfish was counted in the video of the open tow. The catch of each species 

was then calculated for the open codend tows using the method described previously. 

October 2020 Survey 

• In October of 2020 we completed 24 tows in CA II AA, 13 with an open codend and 11 

closed codend funded by the 2020 Scallop RSA (Figure 3). 

• Mean depth per tow varied from 47.5 m to 92.17 m (Mean = 67.44 m; SD = 13.21 m) 

• Mean bottom temperature per tow varied from 11.8 ˚C to 15.1˚C (Mean = 13.84 ˚C; SD = 

0.94 ˚C) 

• We were able to identify 95% and 87% of yellowtail in the video of closed codend tows 

(Figure 4; Table 2), and there was no significant difference in the species counts from the 

video and the catch (Paired T-Test; p>0.05). Based on this result we determined that we 

could use video counts from the open codend tows as our catch counts. We then applied 

the length-frequency and length-weight relationship from our closed codend catch to get 

the catch in weight from the open tows. 

• In total 1338 (426.61 kg) of yellowtail (Figure 5) and 1595 (222.66 kg) of windowpane 

were caught (Figure 6). 

• Yellowtail CPUE standardized by 30 minutes towing time varied from zero to 205 

individuals (Mean = 29.8; SD = 46.2) and from zero to 51.23 kg (Mean = 9.1 kg; SD = 

12.7 kg). Windowpane CPUE standardized by 30 minutes towing time varied from zero to 

561 individuals (Mean = 70.0; SD = 149.8) and from zero to 90.75 kg (Mean = 35.7 kg; 

SD = 31.8 kg). 

• A total of 362 yellowtail were weighed, measured, and sexed from the closed codend tows. 

Length varied from 24.5 to 46.7 cm (Mean = 32.93 cm; SD = 3.64 cm) (Figure 7) and 

weight varied from 0.092 to 0.800 kg (Mean = 0.3219 kg; SD = 0.1176 kg) (Figure 8). The 

136 males caught varied in length from 24.5 to 37.8 cm (Mean = 30.32 cm; SD = 2.14 cm) 

(Figure 9) and weight varied from 0.139 to 0.421 kg (Mean = 0.2392 kg; SD = 0.0515 kg) 
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(Figure 10). The 226 females caught varied in length from 28.0 to 46.7 cm (Mean = 34.49 

cm; SD = 3.45 cm) (Figure 9) and weight varied from 0.092 to 0.800 kg (Mean = 0.3219 

kg; SD = 0.1176 kg) (Figure 10). 

• A total of 327 windowpane were weighed and measured from the closed codend tows. 

Length varied from 18.8 to 35.1 cm (Mean = 25.90 cm; SD = 3.10 cm) (Figure 11) and 

weight varied from 0.080 to 0.438 kg (Mean = 0.2118 kg; SD = 0.0724 kg) (Figure 12). 

• Yellowtail biomass estimated from area-swept using different assumed efficiencies varied 

from 873 MT to 2644 MT and 298MT to 902 MT for wingspread and doorspread 

respectively (Table 3). 

• Windowpane biomass estimated from area-swept using different assumed efficiencies 

varied from 715 MT to 2166 MT and 215 MT to 652 MT for wingspread and doorspread 

respectively (Table 3).   

Environmental Data 

• Mean depth per tow across all trips varied from 47.5 m to 95.1 m (Mean = 72.62 m; SD = 

7.89 m) and there was no significant difference amongst trips (ANOVA; p>0.05) 

• Mean bottom temperature per tow across fall surveys varied from 11.0 ˚C to 15.1˚C 

(Mean = 12.81 ˚C; SD = 1.12 ˚C), and the Fall 2020 survey was significantly warmer 

than the rest of the trips (ANOVA and Post-Hoc Tukey; p<0.05) 

• Mean bottom temperature per tow across spring surveys varied from 4.8 ˚C to 10.2˚C 

(Mean = 6.27 ˚C; SD = 1.14 ˚C), and there were several significant differences (ANOVA 

and Post-Hoc Tukey; p<0.05) (Figure 13). 

Yellowtail  

• Mean CPUE (per 30 minutes) by trip varied from 9.0 kg to 102.9 kg (Mean = 35.5 kg; 

SD = 30.3 kg) (Figure 14) and there were multiple significant differences amongst years 

(ANOVA and Post-Hoc Tukey; p<0.05) (Figure 15). 

• The 100% efficiency biomass estimated from the wingspread area-swept varied from 706 

MT to 10,899 MT (Mean = 3,886 MT; SD = 3,391 MT) (Figure 16) and there were multiple 

significant differences (ANOVA and Post-Hoc Tukey; p<0.05) (Figure 17). 

• There was an overall declining trend in CPUE and biomass across the timeseries. The 100% 

efficiency estimate of biomass represents a large percentage of the most recent SSB 

estimate from the assessment (29%). 

• There were no significant differences between the length-weight equations calculated from 

survey catch and those used in the assessment (Lux 1969) (Figure 18) but there may be an 

overestimation of weight by the Lux (1969) spring equation (Figure 18A). 

• Yellowtail condition was significantly higher in females and in the spring (Kolmogorov-

Smirnov test; p<0.05) (Figure 18). 

• There were several differences across the surveys with an overall increasing trend (Post-

Hoc Tukey test; p<0.05) (Figure 19). 

• The catch distribution maps, length-weight relationships and length-frequencies from all 

previous trips are attached as an appendix. 
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Windowpane 

• Mean CPUE (per 30 minutes) by trip varied from 0.3 kg to 50.5 kg (Mean = 9.7 kg; SD = 

16.8 kg) (Figure 21) and there were multiple significant differences amongst years 

(ANOVA and Post-Hoc Tukey; p<0.05) (Figure 22). 

• The 100% efficiency biomass estimated from the wingspread area-swept varied from 40 

MT to 5,943MT (Mean = 1126 MT; SD = 1,980 MT) (Figure 23) and there were multiple 

significant differences (ANOVA and Post-Hoc Tukey; p<0.05) (Figure 24). 

• There was no discernible trend in CPUE or biomass across the timeseries. 

•  There were no significant differences between the length-weight equations calculated from 

survey catch and those in Wigley et al. (2003) (Figure 25). 

• The catch distribution maps, length-weight relationships and length-frequencies from all 

previous trips are attached as an appendix. 

Table 1: Summary of all surveys completed on Georges Bank in and around Closed Area II 

 

 

 

Figure 1: The 12 sets of three closed codend tows from the Spring 2015 survey used to examine 

the use of species composition in estimating the species counts in open codend tows.  

 

Year Season Month
Open Codend 

Tows

Closed Codend 

Tows
Hours of Video Camera System

2013 Fall November 10 8 32 Simrad FX80

2014 Spring April 18 15 47 Simrad FX80

2014 Fall October 17 17 36 Simrad FX80

2015 Spring May 4 38 12 DeepSea Camera

2015 Fall October 20 8 35 DeepSea Camera

2016 Spring April 13 8 23 DeepSea and GoPro Cameras

2016 Fall October 17 12 30 DeepSea and GoPro Cameras

2018 Fall October 14 11 26 DeepSea and GoPro Cameras

2019 Spring April 11 15 18 DeepSea and GoPro Cameras

2020 Fall October 13 11 29 Deepsea, GoPro, and Stereo
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Figure 2. The species count from catch (black) and estimated from the ratio method (gray) for 

yellowtail (A) and windowpane (B). 

 

Figure 3. The open (green) and closed (red) codend tows completed during the October 2020 

survey. 
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Figure 4. A comparison of video and catch counts of yellowtail and windowpane from nine 

closed codend tows during the October 2002 survey. 

Table 2. A comparison of video and catch counts of yellowtail and windowpane from nine 

closed codend tows during the October 2002 survey. 
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Figure 5. The distribution of yellowtail catch (kg) from all tows completed during the October 

2020 survey.  

 

Figure 6. The distribution of windowpane catch (kg) from all tows completed during the 

October 2020 survey.  
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Figure 7. Length frequency of all yellowtail flounder measured during the October 2020 survey. 

 

 

 

 

 

Figure 8. Length weight relationship of all yellowtail flounder measured during the October 

2020 survey. 
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Figure 9. Length frequency of all yellowtail flounder measured during the October 2020 survey 

by sex. 

 

 

 

 

 

Figure 10. Length weight relationship of all yellowtail flounder measured during the October 

2020 survey by sex. 
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Figure 11. Length frequency of all windowpane flounder measured during the October 2020 

survey. 

 

 
Figure 12. Length weight relationship of all windowpane flounder measured during the October 

2020 survey. 

 

Table 2. Yellowtail and windowpane biomass (MT) estimates from the Fall 2020 survey using 

varying assumptions of efficiency.  

 
 

Efficiecy
Yellowtail 

Biomass (MT)

Windowpane

Biomass (MT)

100% 873 715

75% 1163 953

50% 1745 1430

33% 2644 2166
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Figure 13. Boxplot of temperature (˚C) data from all fall (A) and spring (B) surveys with letters 

denoting groupings by post-hoc Tukey test (p<0.05). 
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Figure 14. The yellowtail CPUE (kg/30 minutes) of all surveys. Red areas indicate when CA II 

AA was open to scalloping.  

 

 

 
Figure 15. Boxplot of yellowtail CPUE (kg/30 minutes) from all surveys with letters denoting 

groupings by post-hoc Tukey test (p<0.05). 
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Figure 16. The yellowtail biomass (MT) of all surveys. Red areas indicate when CA II AA was 

open to scalloping. 

 

 

Figure 17. Boxplot of yellowtail biomass (MT) from all surveys with letters denoting groupings 

by post-hoc Tukey test (p<0.05). 
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Figure 18. Boxplot of yellowtail condition by sex and season. 

 

 
Figure 19. Boxplot of yellowtail condition for males in spring (A) and fall (C) and females in 

spring (B) and fall (D) with letters denoting groupings by post-hoc Tukey test 

(p<0.05). 
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Figure 20. The yellowtail length-weight relationships by sex from the SMAST surveys and Lux 

(1969) for spring (A) and fall (B). 
 

 

Figure 21. The windowpane CPUE (kg/30 minutes) of all surveys. Red areas indicate when CA 

II AA was open to scalloping.  
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Figure 22. Boxplot of windowpane CPUE (kg/30 minutes) from all surveys with letters denoting 

groupings by post-hoc Tukey test (p<0.05). 
 

 

 

Figure 23. The windowpane biomass (MT) of all surveys. Red areas indicate when CA II AA 

was open to scalloping. 
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Figure 24. Boxplot of windowpane biomass (MT) from all surveys with letters denoting 

groupings by post-hoc Tukey test (p<0.05). 

 

Figure 17. The windowpane length-weight relationships from the SMAST surveys and Wigley 

(2003) for spring (A) and fall (B). 
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3.0 SPECIAL COMMENTS 

• Stereoscopic cameras were used on the Fall 2020 survey, but we are still working on the 

calibrations to enhance the accuracy of measurements. Once we are satisfied that we can 

accurately measure from the stereoscopic video we will produce catch in weight from the 

open tows using the lengths from the stereoscopic video. 

• The open tow videos from the surveys between Spring 2016 and Spring 2019 could be 

reanalyzed now that we have gained the ability to speciate flatfish in the GoPro video. 
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Appendix 1. The yellowtail catch (kg) from all surveys. 
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Appendix 2. The yellowtail length frequencies from all surveys. 
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Appendix 3. The yellowtail logarithmic length weight relationships from all surveys. 
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Appendix 4. The yellowtail length frequencies from all surveys for male (black) and female 

(red). 
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Appendix 5. The yellowtail logarithmic length weight relationships from all surveys for male 

and female. 
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Appendix 6. The windowpane catch (kg) from all surveys. 



 

26 

 

 

 

Appendix 7. The windowpane length frequencies from all surveys. 
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Appendix 3. The windowpane logarithmic length weight relationships from all surveys. 


