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* No new tools in 4500+ years, so what needs to change?
* A system perspective?
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= Desirable interconnection
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How to achieve integration?

- Usual experience

Mareframe
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Management Objectives MareFrame

Social and Economic Environmental

- Convention on Biodiversity: ° Convention on Biodiversity:
“the obiecti ¢ ; “conservation of ecosystem
€ Objectives o managemen structure and function”
are a matter of societal choice”

- Law of the Sea: * Law of the Sea:
“optimum utilization” “preserve rare or fragile
P ecosystems as well as the habitat
of... marine life”

“associated and dependent species
above levels at which their
reproduction may become
seriously threatened”




Operational Objectives MareFrame
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..restore fish stocks in the shortest time feasible at least to levels
that can produce maximum sustainable yield...

UN Oceans Conference 2017 Call to Action

- Multiple single species fisheries: all species at Bygy
(basis of national & international agreements)

- Mixed species fisheries: caught together (manage for
choke species or optimum output across all species; no
species < B v)

- Multispecies fisheries: biological & technological
interactions (need new approaches; MMSY)

+ Legal focus = MSY and avoiding recruitment overfishing
 All at MSY not possible (or desirable)

Kaye & Sainbury



EU and US — EBM & IEA

== Human Activity
e Driver
s Habitat
s Benefits
= Biota

DePiper et al 2017

Marerrame

US and Europe
Ecoregion scale

Legislative mandates
& management
objectives

Industries not all
ready

Transdisciplinary
science lessons

Triage risks &
hierachical analyses
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The Australian approach MareFrame
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Australian Policy MareFrame
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Fisheries Act 1991:

politcally indepenent management authority,
Ecologically Sustainable Development,
maximise economic efficiency,
cost-recovery and accountable
Australia’s Oceans Policy 1998 ,
EPBC Act 1999 environmental peformance assessments
Securing Our Fishing Future 2005 $220 million restructure
overfishing to cease and recovery required

adopt an explicit ecosystem based approach

~33% vessel buy out

Harvest Strategy Policy 2005-2006

Strategy (harvest and bycatch reviews) 2017
develop guidelines and climate robustness i




Management Objectives MareFrame
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- Quadruple bottom line
“» Environmental
“» Economic
%+ Social
%+ Governance




Design Principles MareFrame
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« Consistent with ESD

»  Pragmatic and easy to understand

« Cost effective

- Transparent and inclusive anasoaient

objectives

¢ Preca UtiO Na I‘y odicall deﬁ:; key desired
_ _periodically outcomes
¢ Ad d ptlve managemZ%lgrog‘r’:: ! identify performance

indicators

Adjust mang
and anange,g,,'e':,’&m acy;
fo P ')g”‘

« Ecosystem-based

develop management
strategies and actions

report findings and
recommendations 3%

establish monitoring
programs for selected
performance indicators

evaluate
management
effectiveness

implement
strategies and actions
to achieve objectives

« Assume good species
management can‘t hurt EBFM Jones (2009)




Harvest Strategy Policy MareFrame
Harvest strategy = monitoring + assessment + harvest control rule
- Objective + indicators Default harvest control rule
+ Reference points o
Busy = rebuilding target _ -

(default 0.4 By) S Foam
Byey = €conomic target S Frane
(default 0.48 By, 1.2 Bygy) -
Bim = 0.5 Bysy :

(defaUIt 0.20 BO) TBLIM Bmsy Brare

Biomass

Risk criterion = maximum

10% chance of fa”ing No targeted fishing below Blim
below B,y long term

MSE testing required

Tiers (aiming for risk equivalency) to make it multispp praciti

ical




Reasonable Success MareFrame
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Key Challenges MareFrame

- Social licence to operate
<+ Implications for industry and management
<+ What are acceptable impacts?

- Implications of changing governance and regulatory
frameworks on economic, social and ecological
outcomes

- Supporting Management of Marine Biodiversity
%+ Divide in marine research community
» Methods and tools for managing in multiple use context
< Making the system climate robust




EBM Science Tool box MareFrame

Ecological Risk Assessment

Spatial management
(mitigate impacts of fishing)

Management strategy evaluation

Implementing harvest strategies

Multiple use management

New tools (e.g. close kin)




Synthesising Information
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Conflicts & Resolution
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Conflicts & Resolution... Maybe

OVERVIEW MAP

FISHING EVERYWHERE EXCEPT
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Staged Approach to Considering Risk MareFrame
R ——

4 h
Scoping
; Establish scope & context HObda et al 2011
P'°b'°';‘ci:'i'::“ﬂ°“‘ Identify & document goals & objectives y ( )
(Goals, Objectives, Values) | Mazardicentiicaton
Nutrients Anoxia Disease Parasite [- Risk Plots 2 7 3
3 Ecosystem Biodiversity | ( Level 1 Plot )

SICA-like Analyses: i
Qualitative Level 1 (SICA)
Expert Scoring & Ranking Qualitative

(Scale, Hazards, Impacts, !
Likelihood & Consequences) ‘

(LowRisk ) (MedHigh Risk )l

"siﬁi"éf.m!m & R'S:‘ ) Suyg 2 (PSA)
Parameter Evaluation ommunication emi-Quantitative

Frequency

(Productivity, Susceptibility, Risk
Biodiversity Score (UdCh)) M;n.go:;nt

(LowRisk ) ( MedHigh Risk >

Dynamic Analyses:
Quantitative Level 3
Predictive & Dynamic Models H Quantitative J-
(Epidemiology, Spatial & \ y,

Biophysical Connectivity)

("LowRisk ) ((MedHigh Risk D>
L1 L2 L3

Species: 600 159 P 25 k
e Habitats: 158 P 46




Management Strategy Evaluation MareFrame
S Ry

l[ Geophysical Drivers ' Marine & Coastal

Industrles (& Impacts) } \

// 1 | Social and Economic }
L[ Ecological Processes
|

— — - ,},
}

’ ‘ Assessment

Evaluation Table \ 7
Management

Management strategy

1
J

Objectives




Diversity of model approaches MareFrame
e —

SpeCieS z* Size based Bacterioplankton T h_
. . . Kk ‘ Phytoplankton
distributions | el

Benthic invertebrates

Marine mammals and seabirds

Log abundance

- networks Itt
Agent based & hybrid models Qualitative

Christensen & Walters 2004, Travers et al 2008, Fulton 2010, Dunstan & Foster 2011, Blanchard et al
2017, Anthony et al 2013, WWF




MICE — Minimum Realistic MareFrame

Environmental (Physical/Habitat)

B. [ Cyclones N
O Tidal Exchange
Rainfall Untrawable

O Nutrients GrounOds

PO g cesrureraseneas . [River Flows™ (™)Oxygen
. Ecological | O Salinity o
i
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Seabirds

& 4 :
() : ~_King Salmon Barramundi | !
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C. -

Fleet Dynamics w Fishing\
O Recreational

' Think broadly
ol B ‘ST Only include key players
O

D. Fishing Mortality e I?T'oﬁf,c"'&‘éf L ]
g g O Statistically fit

o T e ‘N N /) Tactical & strategic models

\_ Microphytal Benthos

Anthropogenic Effects

{ ]
E Monogement
" (" Total Allowable Catch EPBC Act
- Gear Restrictions
OSpatlal Closures
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Linking sub-systems MareFrame

L / Industry statistics
. | .

.J‘ﬂ

Decision rules

- Best management = quotas or economic levers (mostly)

Ihs project has received funding Fro
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Linking sub-systems shows

need integration W

Industry statistics \L

Stocks - — ﬂ.
O - (&)
Monitoring Lobby groups

~

Decision rules

- Best management = quotas + spatial + gear (+ social)

ks project has received funding from
the European Unlon’s Seventh Frameviork
Bragramme for ressarch, lechrakgical
dovelepment and demonstration undor

grant agreenrent ro, 613571

Fulton et al 2014



New challenges MareFrame

McCauley et al 2015




Climate Change Pressures MareFrame
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¥

' M Struggling snapper taken off the table

Fisherman snap at looming bans

@
Y

« Climate impacts on fisheries
management already exist



Vulnerability Analysis
/ Exposure \

 Physical environment
* Primary productivity

MareFrame

[

Sensitivity g‘\-‘ |
Ny

Economics

Impacts &
Opportunities
At the business level

« Key species
v

- Habitats
Vulnerability

- Life history

& Phenology

Qualitative & quantitative metrics
I

Capacity for
Adaptation
Perceptions & atitudes

v
~
Adaptation
Pragmatic strategies to manage
risks, minimize impacts and
maximize opportunities y

v

-

Pecl et al 2011

\_

Management response
across jurisdictions

Adaptation
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New way of Thinking

Mareframe

Flexible regulations
(no regrets and update when more is known)

Old approach

New approach

Observation § Attribution Response

Observation
Attribution

Response




Forecast for Fisheries & Management MareFrame

Q
5 $
X -
& N S s §F g, - Help industry & managers
o $ .0 @ .0 ®)
S > S S & S IS
L QJQJ S 4 Y

N )
2 & 2 .. : :
FLYE &K & efficiency, planning & investment
(O Y ,\IQ

Seasonal New methods
& Projections




Multipsecies Management

varerrame

 Find indicators to give EBFM context to singlé species

management
Ecosystem as Context F

S sl gt ot pitereTae b 3

~—  jea@» o | Indicators

Fisheries reference
points and decisions




Future management options

[ heory VS rea"ty - historical |egacy constrains Options

A

| New approaches

2100S

optimisation score




Summary w

Lots of theory
Operationalisation not as clear cut

Integrated (quadruple bottom line, across sectors)
Cost effective

Transparent and inclusive & @&
Science-based toolbox ()
Multiple management options
Adaptive

Vision + luck
Scaleable?

Photos: AFMA, @FRDCAu
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Thank you

CSIRO Oceans & Atmosphere
Beth Fulton
Head of Ecosystem Modelling

t +61 362325018
e beth.fulton@csiro.au
W WWW.CSiro.au
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