	Causes
	Consequences

	Threats derived from Arctic Ocean geography & topography

	A1: Relatively shallow depth of Arctic Ocean
	Easy for sediments to get into trophic web

	A2: Relatively small area of Arctic Ocean
	Easy for sediments to get into trophic web

	A3: Proximity to major human population centers and ports
	More people, more risk

	A3a: Increased vessel traffic
	More pollutant damage

	A3aI: Increased risk of ship strikes
	Whales risk being struck

	A3aII: Increased risk of vessel noise
	Noise risk to cetaceans

	A3aIII: Increased disturbance from vessels & aircraft
	Air & water pollution

	A3aIv: Increased pollution/waste from vessels & aircraft
	Air & water pollution

	A3b: Increased offshore oil & gas exploration
	High risk of pollution

	A3bI: Increased risk of noise from seismic testing
	Noise risk to cetaceans

	A3bI: Increased risk of petroleum spills at wells
	Oil damage to fauna

	A3bI: Increased risk of petroleum spills from transport
	Oil damage to fauna

	A3bI: Risk from other energy capture (wind, tidal, etc.)
	Threats at sea surface

	A3c: Increased commercial fishing in Arctic
	Marine mammal bycatch, plus loss of prey

	A3d: Increased coastal development in Arctic
	Coastal pollution, habitat loss

	A3e: Increased tourism in Arctic
	Pollution, energy use

	A3f: Increased deep sea mining in Arctic
	Stirring up sediments etc.

	A3fI: Increased risk of chemical contamination
	Chemical pollution

	A3fII: Weakened immune system
	Higher risk of disease

	A3fIII: Increased risk of disease
	Morbidity & mortality

	Threats derived from changing Arctic climate

	B1: Rise in sea surface temperature
	Direct and indirect risk to marine mammals & prey

	B2: Sea level rise
	Melting ice, habitat loss

	B3: Melting of sea ice
	Change in water salinity

	B3a: Reduction in snow & sea ice cover
	Predator/prey habitat loss

	            B3a1: Direct habitat loss
	Less ice for resting, molting, hunting, denning, reproduction, refuge, etc.

	B3b: Thinner sea ice
	Less algae, less habitat

	B3c: Fewer polynyas and leads
	Harder for marine mammals to find food

	B3d: More open water
	Less ice habitat for marine mammals & prey

	B3e: Reduction in ocean salinity
	Changes to physiology & prey abundance

	B3f: Alteration of deep ocean conveyor
	Altered nutrient cycling and turnover

	B4: Melting of permafrost around Arctic Ocean boundaries
	More runoff of nutrients

	B4: Changes in prey species abundance
	Less food for mammals

	B5: Changes in prey species distribution
	Harder to access food

	B5a: Alteration of predator-prey relationships
	Need to find other food

	B6: Ocean acidification
	Changes to physiology of marine mammals & prey

	B7: Longer seasons of open water
	Habitat loss, less prey

	Threats related to biology of Arctic marine mammals

	C1: Heavy reliance on blubber for energy acquisition & storage
	Many contaminants are stored in adipose tissue

	C1a: Arctic whales & seals have exceptionally thick blubber
	High bioaccumulation risk, esp. over lifespan

	C1b: Polar bears feed almost exclusively on blubber of prey
	Biomagnification in bears

	C2: Unusually long lifespan
	Bowheads live  >> 100 yrs

	C2a: slow growth rate
	Young animals grow slowly, putting them at high risk

	C2b: slow reproductive rate
	Low fecundity and fragile reproductive biology

	C3: Extreme seasonality of habitat
	Short summer feeding season and need to shelter during winter

	C4: Less migration than austral (southern) marine mammals
	Bowheads, narwhals, and belugas remain in Arctic, placing them at risk

	C5: Thermoregulation is essential
	Bodies with less surface area have high volume to store nutrients but also contaminants


