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Profound changes in Arctic ecosystems due to climate change

1. In a seasonally ice-free Arctic, more open-water conditions may result

in a three-fold increase in primary productivity.

2. Absence of sea ice allows ocean-atmosphere coupling >>> currents,




Shrinking sea ice from 7.5 million km? in 1979 to around 4 million km?in 2016
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Seafloor
geomorphic
features

are also benthic
habitats - seamounts,
canyons, ridges and
plateaus each support
unique (endemic)
benthic communities.
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37% of canyons now in  [EIESNE . e o 1,000
' e o gl ' 1Kilometers
open water

Submarine canyons contain
potential fishing grounds,
biodiversity hotspots, cold-
water coral communities and
cetacean feeding grounds.
Shelf-incising canyons are
associated with

oceanographic upwelling
zones and enhanced
productivity.

>400 Arctic canyons
295,000 km2
0.08% within MPAs
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8.3% of plateaus now in
open water

* Benthic ecology of submarine
plateaus is poorly studied.
Biodiversity is thought to be
increased in association with
rocky habitats (eg. along
plateau margins).

Bottom trawl fisheries impact
plateaus in other areas.

773,000 km2
0% within MPAs
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Change in sea ice cover:
Shelf 65%

Glacial troughs 50%
Slope 48%
Submarine canyons 37%
Plateaus 8%

Abyssal plains 19%
TOTAL 38%
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shelf - low relief
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Conserved in MPAs:

Shelf

Glacial troughs
Slope

Submarine canyons
Plateaus

Abyssal plains
TOTAL



Where to place MPAs to protect biodiversity?

Geomorphic features = habitats
Therefore diversity of seafloor geomorphology = benthic biodiversity.

The Nelghborhood Function on an Individual Nelghborhood




Convert map to raster file

Use focal variety
100 x 100 cell radius =
(100km x 100km)

heterogeneity is an
estimate of biodiversity.

Heterogeneity hot spots
suggest themselves as

possible MPAs

Harris, P. T., M. MacMillan-Lawler, L. Kullerud and J.
Rice (2018). "Arctic marine conservation is not

prepared for the coming melt." ICES J. Mar. Sci. 75(1):

61-71.
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Conclusions

1. Mapping seafloor geomorphic features provides a consistent,
ecologically meaningful approach to regional-scale MSP

2. Existing MPAs cover only 2.3% of the area under year-round sea ice
circa 1979-84, located mainly along coastlines

3. Abyssal habitats are not included in existing MPAs and negligible
protection is provided to slope habitats




