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To hear more about climate impacts

Depth constraints
Hailey Conrad
11:00 am
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Synchrony
Joyce Ong
today
S7 posters
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Summer flounder: allocation of landings



To hear more about fishery responses

East Coast interviews
Eva Papaioannou
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Friday
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West Coast
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International: Mackerel wars



New transboundary stocks by 2100
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Abstract

Recent shifts in the geographic distribution of marine species have been linked to shifts in

preferred thermal habitats. These shifts in distribution have already posed challenges for liv-

ing marine resource management, and there is a strong need for projections of how species

might be impacted by future changes in ocean temperatures during the 21st century. We

modeled thermal habitat for 686 marine species in the Atlantic and Pacific oceans using

long-term ecological survey data from the North American continental shelves. These habi-

tat models were coupled to output from sixteen general circulation models that were run

under high (RCP 8.5) and low (RCP 2.6) future greenhouse gas emission scenarios over

the 21st century to produce 32 possible future outcomes for each species. The models gen-

erally agreed on the magnitude and direction of future shifts for some species (448 or 429

under RCP 8.5 and RCP 2.6, respectively), but strongly disagreed for other species (116 or

120 respectively). This allowed us to identify species with more or less robust predictions.

Future shifts in species distributions were generally poleward and followed the coastline, but

also varied among regions and species. Species from the U.S. and Canadian west coast

including the Gulf of Alaska had the highest projected magnitude shifts in distribution, and

many species shifted more than 1000 km under the high greenhouse gas emissions sce-

nario. Following a strong mitigation scenario consistent with the Paris Agreement would

likely produce substantially smaller shifts and less disruption to marine management efforts.

Our projections offer an important tool for identifying species, fisheries, and management

efforts that are particularly vulnerable to climate change impacts.
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Abstract

Recent shifts in the geographic distribution of marine species have been linked to shifts in

preferred thermal habitats. These shifts in distribution have already posed challenges for liv-

ing marine resource management, and there is a strong need for projections of how species

might be impacted by future changes in ocean temperatures during the 21st century. We

modeled thermal habitat for 686 marine species in the Atlantic and Pacific oceans using

long-term ecological survey data from the North American continental shelves. These habi-

tat models were coupled to output from sixteen general circulation models that were run

under high (RCP 8.5) and low (RCP 2.6) future greenhouse gas emission scenarios over

the 21st century to produce 32 possible future outcomes for each species. The models gen-

erally agreed on the magnitude and direction of future shifts for some species (448 or 429

under RCP 8.5 and RCP 2.6, respectively), but strongly disagreed for other species (116 or

120 respectively). This allowed us to identify species with more or less robust predictions.

Future shifts in species distributions were generally poleward and followed the coastline, but

also varied among regions and species. Species from the U.S. and Canadian west coast

including the Gulf of Alaska had the highest projected magnitude shifts in distribution, and

many species shifted more than 1000 km under the high greenhouse gas emissions sce-

nario. Following a strong mitigation scenario consistent with the Paris Agreement would

likely produce substantially smaller shifts and less disruption to marine management efforts.

Our projections offer an important tool for identifying species, fisheries, and management

efforts that are particularly vulnerable to climate change impacts.

PLOS ONE | https://doi.org/10.1371/journal.pone.0196127 May 16, 2018 1 / 28
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Abstract

Recent shifts in the geographic distribution of marine species have been linked to shifts in

preferred thermal habitats. These shifts in distribution have already posed challenges for liv-

ing marine resource management, and there is a strong need for projections of how species

might be impacted by future changes in ocean temperatures during the 21st century. We

modeled thermal habitat for 686 marine species in the Atlantic and Pacific oceans using

long-term ecological survey data from the North American continental shelves. These habi-

tat models were coupled to output from sixteen general circulation models that were run

under high (RCP 8.5) and low (RCP 2.6) future greenhouse gas emission scenarios over

the 21st century to produce 32 possible future outcomes for each species. The models gen-

erally agreed on the magnitude and direction of future shifts for some species (448 or 429

under RCP 8.5 and RCP 2.6, respectively), but strongly disagreed for other species (116 or

120 respectively). This allowed us to identify species with more or less robust predictions.

Future shifts in species distributions were generally poleward and followed the coastline, but

also varied among regions and species. Species from the U.S. and Canadian west coast

including the Gulf of Alaska had the highest projected magnitude shifts in distribution, and

many species shifted more than 1000 km under the high greenhouse gas emissions sce-

nario. Following a strong mitigation scenario consistent with the Paris Agreement would

likely produce substantially smaller shifts and less disruption to marine management efforts.

Our projections offer an important tool for identifying species, fisheries, and management

efforts that are particularly vulnerable to climate change impacts.

PLOS ONE | https://doi.org/10.1371/journal.pone.0196127 May 16, 2018 1 / 28
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Abstract

Recent shifts in the geographic distribution of marine species have been linked to shifts in

preferred thermal habitats. These shifts in distribution have already posed challenges for liv-

ing marine resource management, and there is a strong need for projections of how species

might be impacted by future changes in ocean temperatures during the 21st century. We

modeled thermal habitat for 686 marine species in the Atlantic and Pacific oceans using

long-term ecological survey data from the North American continental shelves. These habi-

tat models were coupled to output from sixteen general circulation models that were run

under high (RCP 8.5) and low (RCP 2.6) future greenhouse gas emission scenarios over

the 21st century to produce 32 possible future outcomes for each species. The models gen-

erally agreed on the magnitude and direction of future shifts for some species (448 or 429

under RCP 8.5 and RCP 2.6, respectively), but strongly disagreed for other species (116 or

120 respectively). This allowed us to identify species with more or less robust predictions.

Future shifts in species distributions were generally poleward and followed the coastline, but

also varied among regions and species. Species from the U.S. and Canadian west coast

including the Gulf of Alaska had the highest projected magnitude shifts in distribution, and

many species shifted more than 1000 km under the high greenhouse gas emissions sce-

nario. Following a strong mitigation scenario consistent with the Paris Agreement would

likely produce substantially smaller shifts and less disruption to marine management efforts.

Our projections offer an important tool for identifying species, fisheries, and management

efforts that are particularly vulnerable to climate change impacts.

PLOS ONE | https://doi.org/10.1371/journal.pone.0196127 May 16, 2018 1 / 28

a1111111111
a1111111111
a1111111111
a1111111111
a1111111111

OPENACCESS

Citation: Morley JW, Selden RL, Latour RJ,
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Recent shifts in the geographic distribution of marine species have been linked to shifts in

preferred thermal habitats. These shifts in distribution have already posed challenges for liv-

ing marine resource management, and there is a strong need for projections of how species

might be impacted by future changes in ocean temperatures during the 21st century. We

modeled thermal habitat for 686 marine species in the Atlantic and Pacific oceans using

long-term ecological survey data from the North American continental shelves. These habi-

tat models were coupled to output from sixteen general circulation models that were run

under high (RCP 8.5) and low (RCP 2.6) future greenhouse gas emission scenarios over

the 21st century to produce 32 possible future outcomes for each species. The models gen-

erally agreed on the magnitude and direction of future shifts for some species (448 or 429

under RCP 8.5 and RCP 2.6, respectively), but strongly disagreed for other species (116 or

120 respectively). This allowed us to identify species with more or less robust predictions.

Future shifts in species distributions were generally poleward and followed the coastline, but

also varied among regions and species. Species from the U.S. and Canadian west coast

including the Gulf of Alaska had the highest projected magnitude shifts in distribution, and

many species shifted more than 1000 km under the high greenhouse gas emissions sce-

nario. Following a strong mitigation scenario consistent with the Paris Agreement would

likely produce substantially smaller shifts and less disruption to marine management efforts.

Our projections offer an important tool for identifying species, fisheries, and management
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under RCP 8.5 and RCP 2.6, respectively), but strongly disagreed for other species (116 or

120 respectively). This allowed us to identify species with more or less robust predictions.

Future shifts in species distributions were generally poleward and followed the coastline, but

also varied among regions and species. Species from the U.S. and Canadian west coast

including the Gulf of Alaska had the highest projected magnitude shifts in distribution, and

many species shifted more than 1000 km under the high greenhouse gas emissions sce-

nario. Following a strong mitigation scenario consistent with the Paris Agreement would

likely produce substantially smaller shifts and less disruption to marine management efforts.
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Next steps

• Uncertainty in the habitat projections
• Process-based species distribution 

models
• Planning for fishing and other ocean uses 

(EBM)
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