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North Atlantic right whale (Eubalaena glacialis)
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North Atlantic right whales are a critically endangered species numbering fewer than 450 animals.  Weighing in at 40 to 60 tons, and reaching lengths of 40 to 50 feet, they were nearly driven to extinction by commercial whaling centuries ago, and has been slow to recover ever since. 
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Right whales spend most of the year off the coast of New England and Canada where they used their baleen to feed on copepods and other mesozooplankton.  
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Each winter pregnant females migrate south to the coast of Georgia and Florida to calve and nurse their young. Variable numbers of juveniles and other non-calving whales also make the trip, presumably to rest and socialize.




Population Dynamics

from Pace et al.  2017.  State-space mark-recapture estimates reveal decline in abundance of  North Atlantic right whales.  Ecology and Evolution 7: 8730-8741.
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During the 2000s things were looking pretty good for right whales.  The species grew at over 2% per year, jumping from 300 whales to 450 in just 10 years.  But beginning in 2011, population growth seemed to stall, and has apparently reversed.  So what gives?




Population Dynamics

Pace et al. 2017
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The first part of the problem is that too many whales are being killed by human activities, primarily from ship collisions and entanglement in commercial fishing rope.  If we look back over the decades, you can see that survival rates have been persistently low at around 97-98%.  That might sound like a high percentage, but for a long-lived, slowly reproducing species it’s low.  If we flip those numbers on their head, it means that 2-3% of adult whales are dying each year.  The other thing you see in this graph is that survival is consistently lower for females than males, probably because of the cost of reproduction, coupled with greater exposure to ship traffic during migration



Population Dynamics

Pace et al. 2017
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This has created a situation where there are 35% more males than females in the population.  So even though the population grew substantially over the past 20 years, there are still only about 100 reproductively-active females.




Post-2010 Distribution Shift
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The second part of the problem is that beginning in about 2010, our colleagues up north started noticing an apparent shift in right whale distribution.  Fewer whales were being seen in important feeding habitats in the Gulf of Maine.  And at the same time, they started appearing farther north in the Gulf of St. Lawrence, where they were previously thought rare.  Researchers were also seeing many whales that looked skinny, ill and injured.



Declining Calf  Production
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1000 miles to the south, we began noticing a decrease in the number of calves each winter.  During the 2000s we were seeing 24 calves per year on average.  But since 2011 that number dropped to only 14 calves.  The interval between a given female’s calving events has also increased from 3 to 4 years in the 2000s to 10 years in 2017.  Taken together, the evidence suggests whales are having a hard time finding food, and that production is no longer keeping up with deaths.




…And It Gets Worse From There

NOAA
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And all of this was already underway before the summer of 2017 when 17 whales were found dead in Canada and New England, from a mix of ship collisions and rope entanglements.  An 18th carcass was found entangled in rope off NC in January.  This means that 4% of the entire species has died in just the past 12 months.  News from the calving grounds isn’t much better.  Not a single calf was found in the Southeast U.S. this winter, the first goose-egg since surveys began in the 1980s.  So what does this have to do with right whale disentanglement?  Well, the answer is a lot.  We can’t do anything to make more calves, but we can reduce the number that are being killed by human activities.  That’s the only way the species will recover in the long term.




How Do Entanglements Happen?

End Line

Surface Buoys

Ground Line

End line

Bridle Float line

Webbing

Anchor
line

Surface Buoys

Trap/Pot Gear

Gillnet Gear

S. Landry/CCS

Presenter
Presentation Notes
So how do entanglements happen?  For right whales, most entanglements originate in their mouth.  We assume they accidentally swim into rope that is suspended in the water column while they’re feeding with their mouths agape.  The rope is usually attached lobster pots, snow crab pots, sink gillnets, or other so-called “fixed gear,” which is left to soak in the ocean for weeks or months at a time. Most whales are able to shed the gear on their own, but some don’t.  Remember, whales don’t have fingers.  




Effects of  Entanglement

NOAA NEFSC
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In some cases right whales can die acutely from drowning in heavy gear.  




Effects of  Entanglement
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In other cases they become chronically entangled.  These whales can die months later from impaired feeding, infection from rope cuts, or from the added drag caused by the rope.  Females that survive serious entanglement injuries have lower fecundity for years afterward. But entanglements aren’t just affecting individual whales…they’re affecting the entire species.  Over 80% of right whales have scars from previous entanglements.  Almost 60% have been entangled twice.  





Atlantic Large Whale Disentanglement Network

NOAA
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So what can we do about this?  The survival of every right whale is critical, so one obvious solution is to disentangle them.  Many of the techniques and tools we use today were originally developed in the 1980s and 1990s by biologists from the Center for Coastal Studies in Provincetown, MA, with funding and support from NOAA Fisheries.  CCS and NOAA helped train and equip our team at Georgia DNR, our colleagues at Florida FWC, and most other responders along the Atlantic coast.  Today the Atlantic Large Whale Disentanglement Network includes responders from over 16 organizations, from Quebec to Florida. 




•Document fishing gear
•Document impacts to whales
•Increase awareness
•Ensure responder safety w/ standard protocols and 
training

•Disentangle whales when possible

Network Objectives
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We have 5 goals, 1) document what kind of gear whales are getting entangled in, 2) document how whales are being affected by it, 3) increase awareness about the entanglement issue, 4) ensure disentanglement responders are trained and follow safe protocols, and lastly, to disentangle whales whenever possible.



Toolbox: Safety and Training

Presenter
Presentation Notes
But before we ever leave the dock, all of us have gone through training and years of incremental experience in the field, working under advanced responders.  We also carry plenty of safety gear, and cameras to document our work.  




Toolbox: Satellite Tracking
R. Andrews
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One of the most important tools in the toolbox is our satellite tracking buoy which we attach to the rope trailing behind the whale.  Entangled whales can travel over 100 miles per day, and disentanglement responses often take more than one day to resolve.  The odds of relocating a whale without telemetry is essentially zilch.  We’re also working on a percutaneous dart tag that will allow us to track whales when there’s no rope trailing behind them.




Toolbox: Buoys and Grapples
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We often attach rubber buoys to the rope, both to help us follow the whale while its subsurface, and to slow the whales down.   We use various types of grapples and clips to snag ropes below the surface, and to attach buoys.




Toolbox: Cutting Tools
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And we also use a variety of custom knives to cut rope.  The simplest ones are fixed knives that screw into long poles.  Another type of knife, called a flying knife, is attached to a rope and buoy, and uses the drag from the buoy to cut through thick rope.  We also have a spring-loaded knife we use to cut through rope that’s embedded in whales’ skin and blubber.  And if whales are being too evasive, we have cutters that can be thrown like a grapple, or shot from a crossbow.  Yes, some of these tools can also cut the whale, but a superficial cut is better than the alternative.  




Detection, First Response and Assessment
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So how does this work in practice.  In the Southeast U.S. most entangled whales are detected by whale survey aircraft.  Once found, the aircraft will remain on scene while a disentanglement team responds by boat. Entangled right whales are almost always free-swimming and evasive.  They’re also large and potentially dangerous.  Once on scene, responders assess the whale’s condition, its behavior, the severity of the entanglement, other logistical constraints, and then we decide if intervention is warranted, or even possible.




Case Study:  Right Whale #3530 “Ruffian”
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To give you an idea of how this all comes together, let’s look at a whale named Ruffian.  Ruffian had already survived an entanglement in 2008 which left him with white scars all over his body.  In January 2017 an FWC survey aircraft found him entangled in rope 20 miles offshore of Georgia.  




Video available at https://youtu.be/-s1s2vZ0n3A
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They called us via satellite phone and we arrived shortly before sunset.  We needed to attach a satellite buoy to the rope trailing behind him.  If we failed, he might not ever be seen again.  Unfortunately, whales don’t seem to understand we’re trying to help them, and they do their best to make it difficult.  Shortly after sunset Mark was able to grapple one of the ropes.  Then we deployed the satellite buoy so we could track Ruffian’s movements over night.

https://youtu.be/-s1s2vZ0n3A


Case Study:  Right Whale #3530 “Ruffian”

Cut Here
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Once back on land, we reviewed aerial images and realized the entanglement was a simple bridle through his mouth.  If we could cut the loop, Ruffian should be able to swim free.  




Video available at https://youtu.be/-0hwT8lx82M
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The next morning a team from DNR and FWC boated 40 miles offshore to Ruffian’s  location.  We began making approaches toward his head, trying to place a flying knife on a thick twist of ropes.  As you can see he wasn’t really having it.  After many failed approaches, we were able to set the knife.  After that we added additional drag, to help the knife saw through the twisted ropes.  Eventually we could feel it pop, and Ruffian swam free.  But the most surprising part was what was at the other end of the rope: a 130 pound, 6 foot diameter steel snow crab pot that Ruffian had dragged over 1000 miles from Canada.  


https://youtu.be/-0hwT8lx82M


Case Study:  Right Whale #3911 “Bayla”
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The antithesis of that case was a right whale named Bayla that was first observed by FWC on Christmas Day 2010.  An FWC boat team responded and were able to attach a tracking buoy.  Aerial images showed she was badly entangled through her mouth, and there were constricting wraps around both flippers.  Her body condition was also starting to deteriorate.   We tried to disentangle her twice in late December with standard methods like I just described, but were unable to remove the rope from her flippers or mouth, primarily because she was so evasive. 




Sedation Methods

Estimated weight = 7,000 kg

Sedation: 
14 mL x 50 mg/mL butorphanol +
14 mL x 50 mg/mL midazolam IM at 10:23

Reversal:*
56 mL x 50 mg/mL naloxone +
7 mL x 0.1 mg/mL flumazenil IM at 11:43

Antibiotic:
24 mL x 220 mg/mL ceftiofur

*syringe did not deploy
Michael Moore - WHOI

Darts
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NOAA convened a team of veterinarians who had been working on a method to sedate free-swimming whales. The goal was to sedate the whale just enough that she would react less to our approaches, thereby allowing us to cut the rope.  The process involves injecting concentrated sedatives into the epaxial muscle using pressurized syringes that are deployed from a modified 22 caliber rifle.  This method had only been used once on an entangled right whale before.  Once the veterinary boat completed their work, we could have about an hour to do our work.




A different video from this case is available at
https://youtu.be/MsKZnuzBpEU
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Within 30 minutes of delivery, she began swimming and surfacing more predictably.  She also showed little or no evasive response when we boated alongside her.  As such, we were able cut the rope at two critical locations near her head.  Afterward we tagged her with a dart transmitter so we could track her movements post-sedation.


https://youtu.be/MsKZnuzBpEU


Case Study:  Right Whale #3911 “Bayla”
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6 days later her tag stopped transmitting, and her carcass was found floating off Florida 11 days after that.  At necropsy we found rope her in throat and knotted in her baleen, and a section of rope embedded in her face and flipper.  She was severely emaciated.  Histology showed she was likely still alive when she was finally exsanguinated by sharks.  Despite tens of thousands of dollars and weeks of effort, we were unable to save her.




Disentanglement Is Not the Solution
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I picked the first case to show that disentanglement can be an effective tool, especially if we’re able to intervene early.  Dozens of right whales are alive today because they were disentangled.  But Bayla’s case shows that disentanglement has its limits.  Some entanglements are just too complex to resolve.  Other whales are already past the point of survival by the time they’re detected.  And an unknown number of entangled whales are never seen.




Right Whale #4193
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This young whale, known as 4193, was already dead when she was first seen entangled in Florida in 2012.  Like Bayla, she was entangled in rope from a northeast U.S. or Canadian pot.  I say “or” because she was actually entangled in rope from 4 different sets of fishing gear.




Rope Is the Problem

Thicker, Stronger 
Rope Causes More 

Severe Injuries

from Knowlton et al.  2016.  Effects of  fishing rope strength on the severity of  large whale entanglements.  Conservation Biology 30(2): 318-328
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Which brings me to the main point I’d like to make: the problem is rope.  There’s simply too much rope in the whales’ habitat, and the rope that’s entangling whales has been getting stronger.  A study led by the New England Aquarium has shown a connection between the severity of entanglement injuries and increasing breaking strength of synthetic rope used in the lobster, snow crab and similar fisheries.  This isn’t a problem we can disentangle our way out of.  The only solution is to drastically reduce the amount of, and the strength of, fishing rope that’s used in whale habitat.  This sounds simple enough, but it’s not.  It’s going to require a combination of better fishery management, changes in fishing practices, improvements in our understanding of whale distribution, and perhaps most importantly, demand from consumers for whale-safer seafood.  Thank you.
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