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No longer Amundsen’s Northwest Passage

Roald Amundsen, first to traverse Northwest 
Passage during 1903-1906 aboard 21 m wooden Gjøa



250 m, 1700 person 
Crystal Serenity in 
Ulukhaktok, Canada
August 2016
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200 m container ship 
Venta Maersk in 
Vladivostok, Russia
August 2018
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Right whale and ship 
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WHOI Sea North Tours

www.michw.com



Arctic marine mammals: sentinel, ice-adapted, 
culturally and ecologically critical species

Photos: K Laidre, J Ross, P Nicklen, 
K Stafford, J Lindsay



Vulnerability measures the risk of a population to 
impact, often defined as the combined effect of 

exposure and sensitivity (i.e. consequence of 
exposure) to a particular hazard 

Vulnerability = Exposure x Sensitivity
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Population-specific exposure

Spatial overlap of NWP & NSR and 
the September range for each of the 

80 populations
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Population-specific sensitivity

•Seven variables that 
consider:
• Vessel effects
• Frequency of exposure
• Ecological factors that 

affect population 
responses to vessels

Sensitivity variables Score for 

Beaufort Sea 

belugas

Effect of behavioral disturbance 3

Effect of vessel collision 3

Acoustic impacts 3

Frequency of vessel exposure 
(2011-2016)

2.5

Susceptibility to ice loss (Laidre et 

al. 2008)

2

Relative abundance (Laidre et al. 

2015)

1

Population trend (Laidre et al. 2015) 2

Mean Sensitivity Score 2.38
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53% of populations 
exposed
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Arctic gateways 
have the most 
vulnerable 
populations –
obligate pathways 
for vessels and 
migratory 
mammals
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Uncertainty 
varies regionally
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Uncertainty also varies by species
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•Detailed case studies

•Examine broader regions 
and seasons

•Transparent, accessible 
vessel data

• Learn from vessel 
measures elsewhere

The Arctic is & will be increasingly navigable
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