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Earth system trends
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OCEANS ARE CHANGING
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Terrestrial Ecosystems
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* Data sets & modelling
show relationship

Data

between biodiversity &

production

Data example: Duffy et al 2016
Model example: Fung et al 2015

Model
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Fish size, ecosystem state

\ * Exploit but not until undermine function
\ °* Need to be open about trade-offs:

s Food
Model estimated
peak yield point Income

Culture
Environment

NZ

2007

TN
SR
Wil NS

At N

[ -

';. _.'.‘ ,.j‘-." \
80-1985

1956-1960

1965-1979 1

McClenachan 2009 Yea r



Sources of uncertainty for management outcomes

°* To minimise uncertainty
of outcome consider
responses, so intent of
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* Achieving sustainable exploitation is important
(respects biodiversity and production)
* However, resist push for single solutions (embrace diversity)

Images: Shutterstock, Nansen legacy



* Fishing = technological progress & transitions
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* Not just fishing power, but observations
assessments too
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@:ISHPATH

* Expanding toolbox of options

Other assessment
methods

Large fish indicator
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* Multiple roles of forecasts (& planning)

Increase fishing efficiency Planning & Investment

Reactive Seasonal New methods
& Projections




* Do not prescribe methods (flexibility allows for adaptation)
* Maturing technology reduces costs & increases learning

opportunities & methods Wider adoption
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* Watch for leapfrog opportunities
For example, multispecies fisheries
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* Pace of change rapid — one step at a time no longer effective
* Instead make no regret decisions & acknowledge change will be
needed (as system change continues & knowledge grows)

Old approach

New approach

Observation Attribution Response

Observation
Attribution

Response

Hobday



Risk Level

Risk 2

Risk 1

Food Sec
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* Different systems will have specific
mixes of desired biodiversity and
food security outcomes

* Sustainability still possible so long
as respect internal thresholds
(requiring pragmatic means of
tracking position vs threshold)

* Solutions & options will change
through time
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