
Overview of Status and Trends in the North Atlantic Right 
Whale Population

Scott Kraus

Presenter
Presentation Notes
Acknowledge coauthors and the rw consortium – collective data efforts are the only reason that this kind of synoptic view of right whale population biology is possible.



• Why we know so much about right whales

• Status and trends

• Reproduction

• Mortality

• Mitigation options



The Right Whale Catalog: Source Data for Analyses on this Species
- Photographic Catalog 
contains over 900,000 
slides, prints, and digital 
images collected during 
the 73,360 sightings of 
723 individual right whales 
photographed since 1935. 

-Each year, 2,000 to 5,000 
sightings consisting of 20-
30,000 images are added 
to the identification 
database from hundreds 
of contributors

Presenter
Presentation Notes
Right whales have callosities, which are patches of thickened skin that occur in distinctive patterns (but always in the same places) on their heads.Researchers describe these patterns geographically – islands, penninsulas, anatomically (lips, eyebrows), and some terms from the days of whaling (bonnets, coaming)In this birds eye view of a right whale – you can see the photographs and drawings made from those photos.All of these images are collected in the Right Whale Catalog. 



North Atlantic Right Whales

Population Size 2016: n = 451 (Pace)
Available data: 38 years of life history data

- Photographic Catalog contains over 900,000 
slides, prints, and digital images collected during 
the 73,360 sightings of 723 individual right whales 
photographed since 1935. 

- 2,000 to 5,000 sightings (20-30,000 images) 
are added annually

- Distribution and movements
- Annual calf counts since 1986
- Dead whale identifications and counts
- Necropsy data on ca 50% of dead whales
- Estimated (presumed) dead whales after 6 

years missing from sightings data
- Entanglements and ship strikes
- Scarring data on all right whales since 1980
- Right whale genetics and hormone data 
- Visual Health assessments since 1980
- Some tagging data
- Some blubber thickness data
- Morphometric data 
- over 100 peer reviewed scientific publications
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Presentation Notes
Reproduction: Females have one calf every 3-6 yrsMating: Winter, probably in Gulf of Maine, though large mating groups seen throughout the yearCalving: Coastal waters of Florida and Georgia, from December through MarchSources of Mortality: fishing, ship-strikes account for over 50% of right whale deaths.Feeding: Eat primarily copepods and other zooplankton by skimming, in the Gulf of Maine and northward. Whales in the 	Southeastern U.S. fast for the winter.
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Decline since 2010 (7 years of decline)
Species is not “weak”: 2.8% increase 1990-2010 

Pace, R. M., P. J. Corkeron and S. D. 
Kraus. 2017. State-space mark-recapture 
estimates reveal a recent decline in 
abundance of North Atlantic right whales. 
Ecology and Evolution, doi: 
10.1002/ece3.3406.



Trends in Reproduction
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Calving is highly variable, suggesting that additional factors besides mortality are driving the downward population trends. The two explanations for this, where there is solid scientific evidence include limited or shifting prey resources, and 2) the sublethal effects of entanglements. Given that 83% of these whales have been entangled, there is likely a substantial contribution to poor calving rates from the lasting effects of entanglements on females. 
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Another concern for right whales is the question what percentage of available females are calving, and is that changing over time?What we are seeing is that we are growing the numbers of reproductive females (blue line), but that the percentage of those females having calves is declining (red line). Now right whales remain reproductively active for at least 40 years, so if we can eliminate the human causes of reproductive failure, we expect to see a rebound in calf production.



Potential Causes for Calving 
Decline (1) Prey Changes

Distribution shifts began
around 2010

Bay of Fundy, Roseway Basin, Great 
South Channel, Southeastern US –
declines in sightings numbers from 
previous decades

Cape Cod Bay – major increase in 
number of sightings

South of Nantucket/Martha’s Vineyard –
surveys for wind farms – newly 
identified aggregation area

Gulf of St Lawrence – increase in 
sightings since 2010 (but limited survey 
effort prior to that time)
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Presentation Notes
Over the last 7 years, right whale seasonal distributions have shifted. Large reductions in the summer Fundy and Roseway aggregations, and the springtime Great South Channel aggregations occurred. In the spring, Cape Cod Bay right whale numbers increased significantly. New right whale aggregation areas have been observed south of Nantucket in winter and spring and in the Gulf of St Lawrence in the summer. 



If entanglement does not kill, it affects health of 
the whale, and it delays reproduction for females

Potential Causes for Calving Decline (2) The non-lethal effects of entanglement



Catalog Data 
for missing 
whales

Modelled results for known deaths and estimations of missing deaths. 
From: Pace, R. M., P. J. Corkeron and S. D. Kraus. 2017. State-space 
mark-recapture estimates reveal a recent decline in abundance of North 
Atlantic right whales. Ecology and Evolution, doi: 10.1002/ece3.3406.

Take Home Message:
Only 1/3 of deaths are 
detected. We are  
underestimating 
deaths from human 
activities by a large 
number. (why?)

Deaths in Right Whales: Known and Estimated
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Total documented mortality is over 1% per year
If we account for undocumented mortality, over 3%?

Deaths in Right 
Whales: Causes



Original entanglement 
location (green) and later 
sightings (red) of whales 
carrying gear

Entanglements in Fishing 
Gear Occur Anywhere there 
is Rope in the Water Column

Presenter
Presentation Notes
This is a transboundary issue through out the range. Fishermen have tended to point fingers at  someone else, but this is not about any particular fishery at all. When ever, and wherever rope occurs in the water column, it presents a risk to whales. The two lower graphs show only some of the data on entanglement locations. In the upper left, you can see why determining location is so hard – the original entanglement locations are shown in green dots, but the later sightings (red dots) indicate these whales travel a long way with gear, meaning in most cases, we have no idea where it came from.  In the end, it dosent matter. Rope is the problem. Stronger rope  with heavier gear is more likely to injure or kill whales, but weaker rope will entangle and injure them too. 



Daoust, P.-Y., Couture, E.L., Wimmer, T., and 
Bourque, L. 2017. Incident Report: North Atlantic
Right Whale Mortality Event in the Gulf of St. 
Lawrence, 2017. 



Right Whale Entanglement Location Likelihood Map
Sightings with less than 60 days between before and after an entanglement event



Right Whale Entanglement Location Likelihood Map
Sightings with less than 60 days between before and after an entanglement event
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Entanglement Mitigation
• Closures
• Sinking ground lines 
• Weak rope
• Rope-less fishing 

Presenter
Presentation Notes
Risk Reduction Options include, Closures in high risk areas, Weak sleeves (Haviland), Weak Rope (Knowlton), and Extended 1st trap groundline, Sinking Groundlines (NMFS), and Changing rope color to red/orange.The safest option for whales is the development of Ropeless fishing (Werner/WHOI), which could use Acoustic releases, AUV traps, and or a rapid smart retrieval system.We need to support our Disentanglement teams, because although it is not a solution, it does save a  some whales. But the real importance is that disentanglements are one of few opportunities to collect data on entanglements. As part of this, we advocate a Forensic approach to every entanglement.With shifting distributions, we need to Identify right whale/fishery conflict areas. I strongly advocate support for fishermen in experimental whale-safe fisheriesFinally, we need to continue long term, necropsy, health assessments, and scar monitoring to assess effectiveness of any entanglement reduction efforts.



Ship Strike Mitigation
• Move shipping lanes
• Seasonal areas to be avoided
• Slow ships down 

Presenter
Presentation Notes
There are well tested options for reducing the risk of ship strikes. Canada led the way on this with the first change in shipping lanes in the Bay of Fundy in the early 2000’s, and an ATBA around Roseway Basin more recently. The US moved shipping lanes in in southern Massachusetts Bay to reduce ship strike risk, and subsequently slowed ships to ten knots within 20 miles of many ports along the east coast when right whales were present. 



458 right whales alive in 2015, including 105 adult breeding females
105 ÷ 458 = 23% of population are breeding females

481 right whales alive in 2011 + 77 calves born between 2011 and 2015 = 558 whales
558 – 458 = 100 deaths over 5 year period (2011-2015)
100 deaths ÷ 5 years = 20 deaths per year

20 deaths per year × 23% = 4.6 breeding females died per year
105 breeding females ÷ 4.6 breeding females dead per year = 23 years

If nothing changes, we will wipe out the 105 breeding females that were alive in 
2015 in 23 years

Two takeaways:
1. We have years, not decades, to fix this problem
2. The longer we wait, the harder the problem will be to fix
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