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The Problem 

• Sea turtle populations appear to be growing 

and their range expanding further north 

• Interactions with bottom trawl gear have 

been documented as far north as Long 

Island, NY 

• Interactions occur both inshore and offshore 

in various bottom trawl fisheries 

• Trawling is identified as the most important 

human activity related to mortality 



History of the Use of TEDs in the 

Summer Flounder Fishery 

• All five species of sea turtles found in US waters 

are considered endangered or threatened under 

the ESA 1973 

• Since 1992 TEDs have been required during 

specific times in the summer flounder bottom 

trawl fishery off Virginia and North Carolina 

• At the time of implementation NMFS estimated 

losses to be around 3-5% 

• In 2005 NMFS issued a proposal to further their 

research into turtle interactions in various 

fisheries north of Virginia. 

 



Results of January 2007 Workshop on 

Bycatch Reduction Technologies to 

Reduce Sea Turtle Bycatch in 

Southern New England and  

Mid-Atlantic Trawl Fisheries 
• Fishing industry requested that additional 
research be conducted in the summer flounder 
and scallop trawl fisheries to better understand 
the effects of TEDs on the catch of target 
species 

• Fishing industry recommended cooperative 
research as the best way to accomplish the 
work 



Cooperative Research Project 

Results to be Presented 

 

•2007 summer flounder trawl fishery NMFS  
 TED evaluation 

•2008 flume tank investigation of TED physical 
 performance 

•2008 small turtle test of NE modified TED 

•2009 summer flounder trawl fishery NE 
 modified TED evaluation  

•2010-2011 topless trawl evaluation 



2007 Summer Flounder Trawl Study 

• Objective: evaluate the effect of a NMFS 

certified flounder TED with small opening on 

the catch rate of summer flounder 

• Design: stern trawler, alternate tow, paired 

comparison 

• Study Area: off the Delmarva and Long 

Island, NY 

• Results: 74 tows, 37 pairs with flounder trawl 

on board the FV  Darana R  



2007 Summer Flounder Trawl Study 



2007 Summer Flounder Trawl Study 
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2007 Summer Flounder Trawl Study 

•  Conclusions:  

–TED caused a 35% reduction in summer 

flounder captured, 42% loss when catches 

exceed  900 kg 

– No indication of size frequency change in 

the summer flounder 

– Observed the TED being clogged with 

skates and rays on haul-back  



2008 Flume Tank Investigation 

• Objectives:  

– Investigate the performance of a modified 
TED that is larger, flexible, and installed at 
30 degrees, and evaluate the dynamic 
performance of TEDs in response to current 
speed and clogging 

• Facility: The Marine Institute, Memorial 
 University, St. John’s, Newfoundland 

• Procedures: use dye and photography and 
 video to document TED performance 



2008 Flume Tank Investigation 

• NMFS Flounder TED with 35% loss 

•Note the elevated cover flap with water 

escaping 



2008 Flume Tank Investigation 

• NE modified TED 

 



2008 Flume Tank Investigation 

• NE modified TED 

• Note the lower angle of attack and closed cover 



2008 Flume Tank Investigation 

• Conclusions: 

– Blockage on the TED and weight in the 

codend affect the angle of attack of the 

TED, and result in a non-horizontal 

extension section.  

– An elevated cover flap indicates water 

flowing out of the opening in the top of the 

TED extension section, due to the escape of 

water through the extension section opening  

 



2008 Small Turtle Test of  

NE Modified TED 

• Objective: to evaluate the turtle exclusion 

ability of the NE modified TED.  

• Criteria: must pass 24 or 25 small turtles 

introduced into the mouth of the trawl 

• Study Area: tests are conducted off Panama 

City, Florida by NMFS SE gear group 

• Results: TED with 5 inch vertical bar spacing 

failed, TED with 4 inch vertical bar spacing 

passed  



2008 Small Turtle Test of  

NE Modified TED 

•  Conclusions: 

–The NE modified TED behaved as 
expected in the tests.  The TED maintained 
the designed angle of attack, and the 
extension section was parallel to the 
seabed. 

–The bar spacing is a critical factor 
determining the success of passing or 
failing the small turtle test due to the small 
size of the farm raised turtles used in the 
test 

 

 



2008 Small Turtle Test of  

NE Modified TED 

Note: these TEDs are installed  at 45 and 55 

degrees as part of a 2009 test 



2009 Summer Flounder Trawl 

• Objective: compare the catch performance 
for summer flounder on the NE modified TED 
with the large leatherback opening to the 
previously tested NMFS certified TED with a 
small opening 

• Design: stern trawler conducting alternate 
tows, in a paired comparison, use two different 
vessels 

• Study Area: research conducted off the 
Delmarva and off long Island, similar to 2007 



2009 Summer Flounder Trawl 

• Results : 

– 44 tows (22 pairs) on the FV Darana R 

–38 tows (19 pairs) on the FV Excalibur 



2009 Summer Flounder Trawl 

Results: 

– On the FV Darana R, a 1% loss in 
summer flounder retention with the NE 
modified TED, but not a significant 
difference 

–On the FV Excalibur, a 30% improvement 
in summer flounder retention with the NE 
modified TED, but not a significant 
difference 

– Combined, a 12% improvement in 
summer flounder retention, but not a 
significant difference 



2009 Summer Flounder Trawl 
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2009 Summer Flounder Trawl 

Note: the damage to the TEDs after  use 

Results: 



2009 Summer Flounder Trawl 

Conclusions: 

 

– Combined, a 12% improvement in 
summer flounder retention, but not a 
significant difference 

–No difference in size distribution of 
summer flounder 

–Both TEDs experience clogging, but less 
so in NE modified TED  

–NE modified TED more easily handled on 
the net reel, and less susceptible to damage 



Overall TED Conclusions I 

•  Remarkable progress in the last four years 

since our 2007 workshop with fishermen 

•  Collaborative and cooperative efforts 

between academics, fishing industry and 

NMFS has resulted in better understanding of 

the challenges associated with the use of 

TEDs in northeast trawl fisheries  



Overall TED Conclusions II 

•  In the summer flounder trawl fishery, the use 
of a TED  will negatively affect the efficiency of 
fishing operations 

• The NMFS certified TED that was initially 
tested, resulted in an unacceptable loss of 
target species 

• A NE modified TED was developed and 
tested but its performance was not significantly 
better. 

• The search for a better way to mitigate sea 
turtle interaction continues with a topless trawl  



Topless Trawl:  

2010-2011 Evaluation 

 

Our topless trawl has a 106 foot headrope  

and an 80 foot footrope 



Topless Trawl: 2010 Evaluation  

• 41 paired tows aboard the FV Excalibur 

and FV Darana R 

• Overall, the topless trawl caught 6% more 

than the standard trawl, but not a 

significant difference from zero. A mixed 

species fishery with summer flounder only 

about 20% of the catch. 

• There is  substantive difference in the 

length frequency distributions. 



Topless Trawl: 2010 Evalaution 
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Topless Trawl: 2011 Evaluation  

• Wild turtle evaluation being conducted at this 

time aboard FV Karen Elizabeth off the 

Georgia coast 

• Preliminary Results: 

– 106 foot headrope trawl  did not allow sufficient 

time to sea turtles to escape, no difference in sea 

turtle catch rates  

– Alternative design with 166 foot headrope is 

promising, as compared to the control trawl. 

– The alternate design will require testing for target 

species catch retention in the future 
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Stats Summary 2009 TED 

Vessel Catch

NMFS TED 

Mean CPT

MOD TED 

Mean CPT

Ratio 

MOD/NMFS

Sample 

size

T-test p 

value Power test

FV  Darana R total catch 883 961 1.90 23 0.079 0.56

FV  Darana R summer flounder 149 138 0.99 23 0.927 0.06

FV  Darana R total non- target 774 824 1.11 23 0.056 0.62

FV  Darana R skate complex 595 623 1.05 23 0.499 0.16

FV  Darana R dogfish  complex 75 110 1.46 23 0.184 0.38

Vessel Catch

NMFS TED 

Mean CPT

MOD TED 

Mean CPT

Ratio 

MOD/NMFS

Sample 

size

T-test p 

value Power test

FV Excalibur total catch 1398 1449 1.04 19 0.682 0.12

FV Excalibur summer flounder 122 158 1.30 19 0.165 0.46

FV Excalibur total non- target 1272 1292 1.03 19 0.869 0.07

FV Excalibur skate complex 1206 1220 1.01 19 0.906 0.06

FV Excalibur dogfish  complex 15 14 0.93 19 0.783 0.09

Vessel Catch

NMFS TED 

Mean CPT

MOD TED 

Mean CPT

Ratio 

MOD/NMFS

Sample 

size

T-test p 

value Power test

Combined total catch 1116 1182 1.06 42 0.272 0.20

Combined summer flounder 131 147 1.12 42 0.210 0.23

Combined total non- target 983 1035 1.05 42 0.363 0.16

Combined skate complex 872 894 1.03 42 0.701 0.09

Combined dogfish  complex 48 66 1.39 42 0.194 0.24


