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Presentation OverviewPresentation Overview

• Overview of Turtle Takes in Bottom 
Otter Trawl Gear 1994-2004

• Estimate of Total Loggerhead 
Bycatch

• Possible implications of marine 
mammal mitigation efforts



Total Estimated Total Estimated BycatchBycatch
Examine 
observer data 
and coverage 
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Calculate 
bycatch rates

Apply rates to 
estimate total 
bycatch in 
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NEC Observer data 
from 1994-2004 in Mid-
Atlantic

Predict bycatch rates 
as a function of 
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variables

Apply rates to VTR 
effort to get 
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Observer Coverage averaged 0.8% in MidObserver Coverage averaged 0.8% in Mid--Atlantic 1996Atlantic 1996--20042004

0.2%

4.8%







Observed Loggerhead Interactions: Observed Loggerhead Interactions: 
Gear characteristics and fishing Gear characteristics and fishing 

practicespractices

•• Cod end mesh size: 1.7 Cod end mesh size: 1.7 –– 6.6”6.6”
•• Haul duration: 30 min Haul duration: 30 min -- >5 hrs>5 hrs
•• Tow speed: 2.0 Tow speed: 2.0 –– 3.5 knots3.5 knots
•• Head rope length: 12.8 Head rope length: 12.8 –– 54.9m54.9m
•• 23 interactions occurred in 23 interactions occurred in flynetsflynets
•• 8 interactions occurred in trawls 8 interactions occurred in trawls 

equipped with equipped with TEDsTEDs



Flounder Flounder TEDsTEDs

51”

32”



Turtle Interactions with Turtle Interactions with TEDsTEDs
•• 7 out of 8 7 out of 8 

interactions interactions 
occurred when TED occurred when TED 
blocked with debris, blocked with debris, 
large fish or skateslarge fish or skates

•• All interactions All interactions 
occurred prior to occurred prior to 
2000, in mesh sizes 2000, in mesh sizes 
5.25.2--5.6”5.6”

•• Turtle flippers Turtle flippers 
became entangled became entangled 
in 5.5” meshin 5.5” mesh



Length Frequency of Length Frequency of 
Loggerheads in Trawl NetsLoggerheads in Trawl Nets
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Observed Turtle Interactions Observed Turtle Interactions 
by Fisheryby Fishery

2.02.02 (3%)2 (3%)GroundfishGroundfish
2.02.06 (9%)6 (9%)Ma/Sq/BuMa/Sq/Bu
2.02.07 (11%)7 (11%)WeakfishWeakfish
2.02.018 (27%)18 (27%)CroakerCroaker
1.01.033 (50%)33 (50%)Sfl/Sc/BsbSfl/Sc/Bsb

% Observer % Observer 
Coverage Coverage 
(days fished)(days fished)

Number of Number of 
TurtlesTurtles

FisheryFishery



Observed Turtle Interactions Observed Turtle Interactions 
by Fishery Continued…by Fishery Continued…

<1.0<1.000Northern ShrimpNorthern Shrimp
<1.0<1.000Skate AssemblageSkate Assemblage

<1.0<1.000BluefishBluefish

<1.0<1.000Atlantic HerringAtlantic Herring

1.01.000TautogTautog
1.01.000MonkfishMonkfish
1.01.000Horseshoe CrabHorseshoe Crab
1.01.000Spiny DogfishSpiny Dogfish

% Observer % Observer 
Coverage (days Coverage (days 
fished)fished)

Number of TurtlesNumber of TurtlesFisheryFishery
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Factors Associated with Turtle Factors Associated with Turtle 
BycatchBycatch Rates?Rates?

BycatchBycatch rate:rate:

Number of ObservedNumber of Observed
Turtles/Days FishedTurtles/Days Fished

Days Fished = Hrs Net in    Days Fished = Hrs Net in    
Water/24Water/24

Variables examined:Variables examined:
-- LatitudeLatitude
-- Depth Depth 
-- SSTSST
-- TED UseTED Use
-- Tow speedTow speed
-- Head rope lengthHead rope length
-- Gross TonnageGross Tonnage
-- Mesh SizeMesh Size
-- Target SpeciesTarget Species



Significant Factors Affecting Significant Factors Affecting 
BycatchBycatch

•• Latitude Zone Latitude Zone 
–– (34(34°°NN -- 3838°°5959’’N) or (39N) or (39°°N N -- 4141°°3030’’N)N)

•• DepthDepth
–– (>=50m) or (<50m)(>=50m) or (<50m)

•• Sea Surface TemperatureSea Surface Temperature
–– (>18(>18°°C) or (<=18C) or (<=18°°C)C)

•• Working TEDWorking TED
–– (Used TED not clogged with debris) or (Used TED not clogged with debris) or 

(No TED or TED clogged with debris)(No TED or TED clogged with debris)



BycatchBycatch Rate StratificationRate Stratification

>18°C>=50mNoLat3438
<=18°C
>18°C<50m
<=18°C

<=18°C
>18°C<50m
<=18°C
>18°C>=50mYes

<=18°C
>18°C<50m
<=18°C
>18°C>=50mNoLat3941

SST GroupDepth ZoneWorking 
Excluder Used

Latitude Zone



Predicted Turtle Bycatch Rates
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BycatchBycatch Rate StratificationRate Stratification
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Predicted Bycatch Rates on 
Observed Hauls
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Total Estimated MortalityTotal Estimated Mortality

Predicted Bycatch
Days Fished x Total Days Fished

For each stratum:For each stratum:

Total Mortality is the Sum of the Stratified Estimates



Total Estimated MortalityTotal Estimated Mortality

367-8900.23616Total Mid-
Atlantic

240-7360.28469South
34°N -- 38°59’N

36-2710.42147North
39°N -- 41°30’N

95% C.I.C.V.Average 
Turtle 

Bycatch/Year 
1996-2004

Latitude Zone



Otter Trawl Fisheries Operating in Areas Otter Trawl Fisheries Operating in Areas 
with High Potential for Turtle Interactionswith High Potential for Turtle Interactions

(Some fisheries operating in 
shallow warm waters south of 39°N)
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Effort Shifts

Effort shifts in 
Mid-Atlantic 
could increase 
bycatch of turtles



BycatchBycatch is not Limited to is not Limited to 
Coastal AreasCoastal Areas

Turtle Bycatch Across 
All Gear Types 
1989-2005


