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e Climate change

« Rapid warming in the Gulf of Maine

e Impact of temperature on cod & lobster
 Towards adaptation
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« On November 5, 1965, the President’s Science
Advisory Committee warned President Johnson that
rising CO2 would

o “almost certainly cause significant changes in the
temperature and other properties of the
stratosphere.”

e changes “could be deleterious from the point of
view of human beings.”
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Carbon dioxide b o e

e James Hansen in 1981

o “anthropogenic carbon dioxide
warming should emerge from
the noise level of natural
climate variability by the end of
the century.”

e “creation of drought-prone
regions in North America and
central Asia”

 “opening of the fabled
Northwest Passage.”
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Extent (millions of square kilometers)

Drought & Ice
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Climate projections
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Gulf of Maine SST Anomalies Relative to 1982-2011
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Gulf of Maine SST Anomalies Relative to 1982-2011
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Gulf of Maine SST Anomalies Relative to 1982-2011
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e Arguably, the most important fishery in American
history

o first export from New England
e 70,000 tons/year in late 1800s
 catch limit reduced to 350 tons in 2014
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Cod Summary

 Warming leads to reduced recruitment and survival
« Not accounting for warming made management hard
* Cod can be rebuilt but

e rate and level depends on temperature
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Cod Summary

 Warming leads to reduced recruitment and survival

Not accounting for warming made management hard
Cod can be rebuilt but
e rate and level depends on temperature

Level of warming

mild average severe

none

very low

low

Level of fishing

moderate
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Cod Summary

 Warming leads to reduced recruitment and survival

Not accounting for warming made management hard
Cod can be rebuilt but
e rate and level depends on temperature

Level of warming

mild average severe

none 12 12 14
oY)
=
.-5 very low 13 14 17
:: Years to rebuild
O Jow 15 16 >30
Q
>
Y moderate 17 18 >30
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Lobster b o e

* Most valuable fishery
In the US

« $500M landed
value in Maine
alone

e 75% of Maine’s
landed value

e Increasing catches
In Maine, decrease
In southern New
England
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Lobsters

N

1981

State Size = Lobster Landings Relative to 1981
Lobsters = Landings from Each Stock
Andrew Pershing

Gulf of Maine Research Institute
apershing@gmri.org
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1990

State Size = Lobster Landings Relative to 1981
Lobsters = Landings from Each Stock
Andrew Pershing

Gulf of Maine R
apershing@
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1999

State Size = Lobster Landings Relative to 1981
Lobsters = Landings from Each Stock
Andrew Pershing

Gulf of Maine Research Institute
apershing@grr
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Lobsters
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State Size = Lobster Landings Relative to 1981
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State Size = Lobster Landings Relative to 1981
Lobsters = Landings from Each Stock
Andrew Pershing

Gulf of Maine Research Institute
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Lobsters
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State Size = Lobster Landings Relative to 1981
Lobsters = Landings from Each Stock
Andrew Pershing

Gulf of Maine Research Institute
apershing@gmri.org
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Lobsters

2013

State Size = Lobster Landings Relative to 1981
Lobsters = Landings from Each Stock
Andrew Pershing

Gulf of Maine Research Institute
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Lobster Summary

e Past warming led to
o collapse of lobster in south
o explosion in the north

e Future warming will
e prevent a recovery in south
* lead to a decline In the north
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Lessons from the Gulf of Maine

e Global warming is real and it will impact things that
we care about

 |lobster, cod
e shrimp, squid, black sea bass
e people and communities
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L eS S O n S Research Institute

 The Gulf of Maine is warming rapidly

 Warming has impacted human & natural
communities

« Adaptation requires acknowledging climate
 Good management builds resilience

 Pershing, A. J., et al. 2015. Science, 350: 809-812.
. * Millsetal. 2013. Oceanography, 26: 191-195
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