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Overview of PresentationOverview of Presentation

•• Three projectsThree projects
•• TTLC evaluation: 2006TTLC evaluation: 2006
•• Flipper Flipper –– line interaction : 2007line interaction : 2007
•• SS--K TTLC study: 2008/2009K TTLC study: 2008/2009



Consortium for Wildlife By-Catch Reduction, New England Aquarium,
March 19-20, 2009

Time Tension Line CuttersTime Tension Line Cutters

•• TTLC workingsTTLC workings
•• Measurement and load setupMeasurement and load setup
•• Testing Testing 

–– Static testsStatic tests
–– Dynamic testsDynamic tests
–– Cold testsCold tests
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TTLC workingsTTLC workings
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Measurement and load setupMeasurement and load setup
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Static load repeatability testsStatic load repeatability tests

Six units tested for repeatability at static Six units tested for repeatability at static 
loadload
All six units showed consistent timesAll six units showed consistent times

S/NS/N NA 7NA 7 NA 10NA 10 NA 15NA 15 NA 20NA 20 NA 24NA 24 NA 28NA 28

Time, Test 1Time, Test 1 3.413.41 1.81.8 11.7111.71 11.1611.16 1.4251.425 19.5519.55

Time, Test 2Time, Test 2 3.783.78 1.851.85 12.1512.15 12.5412.54 1.811.81 19.2319.23

Time, Test 3Time, Test 3 3.683.68 1.881.88 14.314.3 11.7111.71 1.281.28 20.3220.32
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Cyclic Dynamic test, NA 28Cyclic Dynamic test, NA 28

NA 28NA 28 Total timeTotal time Break timeBreak time

Test 1Test 1 24.324.3 19.9619.96

Test 2Test 2 21.821.8 16.716.7

Test 3Test 3 28.628.6 20.5220.52
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Cold tests: Cold tests: Ice WaterIce Water & Refrigerator& Refrigerator

S/NS/N NA NONAMENA NONAME NA 20NA 20

Time, Time, 
StaticStatic

0.960.96 8.758.75

Time, ColdTime, Cold 3.583.58 18.818.8

Time, Time, 
warmed warmed 
upup

1.3751.375

S/NS/N NA 20NA 20 NA 28NA 28

Time, Time, 
StaticStatic

AvgAvg 12 min12 min AvgAvg 20 20 
minmin

Time, Time, 
ColdCold

23.7823.78 41.6841.68
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Summary: TTLCSummary: TTLC

TTLC behaved as expectedTTLC behaved as expected, cut the line, cut the line

Time to cut is extended when the TTLC are Time to cut is extended when the TTLC are 
‘‘coldcold’’

Blade needs a bit of attentionBlade needs a bit of attention
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Flipper Flipper –– line interaction : 2007line interaction : 2007
You built a whatYou built a what…………..



Flipper Flipper –– line interactionline interaction

•• MotivationMotivation:  Study line appendage :  Study line appendage 
interaction at interaction at ‘‘Full ScaleFull Scale’’
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MotivationMotivation:: Study line appendage Study line appendage 
interaction at interaction at ‘‘Full ScaleFull Scale’’

MotivationMotivation:: The interaction of the gear The interaction of the gear 
with the bottom affects the tension in the with the bottom affects the tension in the 
lineslines

Flipper Flipper –– line interactionline interaction
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MotivationMotivation:: Study line appendage Study line appendage 
interaction at interaction at ‘‘Full ScaleFull Scale’’

MotivationMotivation:: The interaction of the gear with The interaction of the gear with 
the bottom affects the tension in the linesthe bottom affects the tension in the lines

MotivationMotivation:: Geometrically similar and Geometrically similar and 
kinematicallykinematically similar experimentssimilar experiments

Flipper Flipper –– line interactionline interaction
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Flipper Flipper –– line interactionline interaction

#1004: “Stumpy”

#1623: “Name?”

# Number?: “Delilah”

Note: Dimensions are in centimeters
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Flipper Flipper –– line interactionline interaction
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Flipper Flipper –– line interactionline interaction
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Flipper Flipper –– line interactionline interaction

* * What happens to the line when it hits the flipperWhat happens to the line when it hits the flipper…………....
* Depending on forward  / aft position* Depending on forward  / aft position……
* Depending where along the flipper the line hit* Depending where along the flipper the line hit…………

Trial SummaryTrial Summary
ZonesZones:: AA--BB--CC AnglesAngles:: A: Acute A: Acute 
(forward); N: Normal; O: Oblique (rear)(forward); N: Normal; O: Oblique (rear)
RopesRopes:: Poly Steel PS, Whale safe Rope WSRPoly Steel PS, Whale safe Rope WSR

Five trapsFive traps: F: F Three trapsThree traps: T: T



Flipper Flipper –– line interactionline interaction

A

B
C

T1<15 sec;   15sec < T2 < 60 sec;    T3 >60 sec
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Flipper Flipper –– line interactionline interaction
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Flipper Flipper –– line interactionline interaction
Duration of entanglment classifications(T1-3) correlation with location on Flipper where 

entanglment ocurred (A,B,C) at acute angle of attack

T1, A, 11.1

T2,A, 51.9

T3,A, 37

T1,B, 16.7

T2,B, 33.3

T3,B, 50

T1, C, 66.7

T2,C, 33.3

T3,C, 0
0
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Flipper Flipper –– line interactionline interaction
Duration of entanglment classifications(T1-3) correlation with location on Flipper where 

entanglment ocurred (A,B,C) at normal angle of attack

T1, A, 9.0909091

T2,A, 72.727273

T3,A, 18.181818
T1,B, 15.384615

T2,B, 76.923077

T3,B, 7.6923077

T1, C, 80

T2,C, 20

T3,C, 0
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Flipper Flipper –– line interactionline interaction
Duration of entanglment classifications(T1-3) correlation with location on Flipper where 

entanglment ocurred (A,B,C) at oblique angle of attack

T1, A, 82.1

T2,A, 14.3

T3,A, 3.57

T1,B, 93.3

T2,B, 6.67

T3,B, 0

T1, C, 100

T2,C, 0 T3,C, 0
0
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Flipper Flipper –– line interactionline interaction
Duration of entanglment classifications(T1-3) correlation with location on Flipper where 

entanglment ocurred (A,B,C) at all angles of attack

T1, A, 37.3

T2,A, 45.3

T3,A, 17.3
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Flipper Flipper –– line interactionline interaction
019 TTLC Cut Load Cell Output
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Flipper Flipper –– line interactionline interaction
Interesting observationsInteresting observations

Line/flipper interactions were as anticipated: for angles A & Line/flipper interactions were as anticipated: for angles A & 
N the line would snag and stay on the flipper, especially if it N the line would snag and stay on the flipper, especially if it 
hit inside 80 cmhit inside 80 cm

For hits beyond 80 cm the buoy would remain above the For hits beyond 80 cm the buoy would remain above the 
water until all the slack expired, then the buoy would release water until all the slack expired, then the buoy would release 
under the flipperunder the flipper

For angle For angle OO the line mostly slid off the end of the flipper as the line mostly slid off the end of the flipper as 
the slack expired and the line gained tensionthe slack expired and the line gained tension

The process was line type independentThe process was line type independent
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SS--K TTLC study: 2008/2009K TTLC study: 2008/2009

S-K program priority on Right Whale Gear Entanglement Mitigation Research. 

Project goal is to define the operational parameters of the Time Tension Line Cutter 
(TTLC) for use in the vertical lines of fixed fishing gear 

The project has two main components:  One is a pilot study
with the fishing community and the second is more experimental

The pilot program component of this project will be designed 
to obtain data on the use of the TTLC from the fishing community
and from periodic inspection and evaluation of the TTLC being used 

The controlled testing component will address the issue of gear
which could become entangled on a whale and how effective 
the TTLC will be on releasing the gear 
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SS--K TTLC study: 2008/2009K TTLC study: 2008/2009

TTLC Pilot Study Log
Vessel name: _________________ Vessel operator: ________________
Gear type: _____________________________________________________

TTLC/Trawl # # traps Date/
Haul #

Depth (fm) Bottom type TTLC Band Comments

1 M  Sa  Gr Rky Gr Y       R

This is a work in progress……
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SS--K TTLC study: 2008/2009K TTLC study: 2008/2009

•• Experimental schemeExperimental scheme
•• 55--1010--20 trap trawls20 trap trawls
•• Two different endTwo different end--line lengths for each line lengths for each 

test scenariotest scenario
•• Different depths of waterDifferent depths of water
•• Different bottom typesDifferent bottom types
•• All trials were at 2 knotsAll trials were at 2 knots
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SS--K TTLC study: 2008/2009K TTLC study: 2008/2009
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SS--K TTLC study: 2008/2009K TTLC study: 2008/2009
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SS--K TTLC study: 2008/2009K TTLC study: 2008/2009
7-16-08 Short Scope Composite (10 trap trawl)
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SS--K TTLC study: 2008/2009K TTLC study: 2008/2009
5 Trap Trawl, shallow water, hard bottom
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SS--K TTLC study: 2008/2009K TTLC study: 2008/2009

6-25-08 Load Cell Output
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SUMMARYSUMMARY

TTLC shows promise as a device which can mitigate the 
possibility of entanglement……it cuts the lie with no knots in 
relatively short time in cold environments

The flipper – line experiments were line type independent

The tension, load, in the vertical line when trawls are 
being towed is less then 1100 pounds

The pilot study when it is finished should provide a 
perspective on the TTLC from a user perspective
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THANKS FOR LISTENING,

QUESTIONS
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