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Talk overview 

• Evidence that whale release ropes could 
benefit large whales 

 
• Where and how could whale release ropes be 

effectively used based on strains placed on 
ropes during fishing 

 
• Status of whale release rope manufacturing 

and testing 



Published in journal 
in April 2016 
 
Open access 
 



70 large whales with 132 retrieved ropes  
Used strongest rope for each case  

30 RW, 30 HW, 8 MW, 2 FW 
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• Minke’s in significantly lower breaking strength than right and humpback whales 
• Adult right whales in significantly stronger ropes than juvenile RW and all 

humpbacks 
• Breaking strength trended upward with injury severity 

1,700 lbs 



Arthur LH, McLellan WA, Piscitelli MA, Rommel SA, Woodward BL, 
Winn JP, Potter CW,  Pabst DA. 2015. Estimating maximal force 
output of cetaceans using axial locomotor muscle morphology. 
Marine Mammal Science DOI: 10.1111/mms.12230.   

Our findings 
meshed with 
findings of 
Arthur et al. 
which show 
increasing 
estimated force 
output based on 
musculature and 
total length  

Adult right whale –max force ~ 8,000 lbs 
Young right whales would have much lower force output 



 

Injury severity 

Gear configuration risk 

1,032 cases 

76 cases 

Any explanation for these 
temporal changes?  



 



STRONG ROPE 
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WHALE RELEASE ROPE 



WHALE RELEASE ROPE 

This could also benefit fishermen as 
it would be less likely that their gear 
would be shifted from where it was 
set and they could grapple for it 



How to measure the strain placed on the 
endline during fishing operations? 

• Load cell attached to boat davit 
 
• Development of a formulaic approach  

What rope strength do fishermen need?  







Load cell 

Maximum strain on endline before first pot is brought onboard 

Main variables that might influence strain: 
• Water depth 
• Configuration and weight of gear set 
• Rope diameter 
• Speed of hauler 
• Water velocity – from current and/or boat operations or 

whale with gear under tow 
• Shock load from wave action/heaving boat 
• Length of groundline between pots 
 



Hauling 5 pot trawl in 
200 ft water depth 

With ~90 ft of groundline 
between first and second pot 

With ~210 ft of 
groundline between 
first and second pot 
– “groundline 
extension” 

= notable reduction in strain 

AT SEA TESTING 



TOWING A SINGLE POT AT VARIOUS SPEEDS  



Formulaic approach 
• Consulting with engineer Dr. Jud DeCew 
• Using OrcaFlex software – used in oil and gas industry to understand 

strains placed on ropes 
• Can plug in a variety of changeable parameters to build a model 
• Can evaluate different water depths, gear configurations, and water 

velocities 
• Preliminary results are available and under review 
• Will continue to ground truth the model with some at-sea testing 





Simulated hauling of a 5 pot trawl with no water velocity – 
maximum strain 314 lbs  

No water velocity 



Sensitivity analyses  
of static parameters 

Trap drag coefficient and # of 
traps on the water column had 
the most sensitivity as water 
velocity increases 



Influence of wave action and hauler speed 

Surface structure  

3 pots in the 
water column 
 
3.3 ft (1 meter) 
wave height 
 



Different wave 
periods  
 
Hauling initiated at 
50 sec mark 
 
Hauling speed can 
dramatically 
influence rope strain 
especially as waves 
are closer together 
 
Peak at slow hauling 
is ~ 600 lbs 
 
Peak at fast hauling 
is ~1,000 lbs 

400 lbs 

400 lbs 



If a whale reacts by 
increasing its velocity 
when entangled, the 
greater the # of pots 
attached, the more 
quickly the whale will 
reach the 1700 lb 
breaking strength. 
 
Trawling up may be a 
benefit AS LONG AS 
the end line is of 
reduced breaking 
strength 
 
Reducing the # of pots 
in the water column at 
any one time will 
reduce the hauling 
strain 
 
With reduced breaking 
strength endlines, if 
sinking groundlines are 
stronger, may help 
with gear retrieval 

1,700 lbs 



Main findings 

Operational measures can be taken to reduce the 
strain while fishing:  
– reduce hauler speed especially in high seas 
– reduce # of pots in water column (until reach 

stronger sinking groundline) – groundline 
extension 

– try to keep vessel over the top of gear when 
hauling 

 

 



Main findings 

Main parameters effecting rope strain 
– Drag coefficient and # of pots in the water column 
– Water velocity 
– Wave height and period 
– Hauler speed 
Parameters that will be further tested: line 
stiffness/stretchiness, influence of groundline 
extension, bigger wave heights 
 
 

 



Status of whale release rope 
manufacturing and testing 

 
Prior studies to 
assess 
whether weak 
ropes are 
“fishable” 
have been 
done 
 
Goal is to 
create  and 
test a variety 
of whale 
release ropes 
that are not 
costly 



Status of whale release rope 
manufacturing and testing 

3 different whale release rope types 
• Hollow braided sleeve to create weak 

links in rope 
• Cut strand rope – cut a specific # of 

strands in regular rope to create weak 
links in rope 

• Reformulated rope to be 1700 lb 
breaking strength along entire length 
 
 



Status of whale release rope 
manufacturing and testing 

• At sea testing – late spring/summer 2017 
– Will compare whale release prototypes with 

control ropes to evaluate gear loss, degradation, 
and handling concerns 

• Lab testing will be done before and after at 
sea testing 



Paradigm shift in fishing is essential  

• Make all gear ideally “safe” or at least “safer” for whales 
 

• Ropeless fishing techniques would eliminate entanglements 
 

• Red/orange colored ropes may prevent many entanglements from 
occurring (according to studies by Kraus and others) 

 
• Whale release rope (<1,700 lb breaking strength) would reduce 

severity of entanglements 
 

• Other measures such as sinking groundlines, end line reduction and 
closures would reduce the frequency of entanglements by lowering 
the amount of rope in the water column 
 

• Measures would need to be implemented throughout the right 
whale’s range in the U.S. and Canada 
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