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Ningaloo View
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Aquatic Revolution

-50,000
years ago

McCauley et al 2015 Science



The Anthropocene & The Ocean

Ocean system trends
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Balancing Risks, Opportunities & Trade-offs

PER ANNUM
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Operationalising Ecosystem Based Management

Management &
Supporting Science
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Conflicts & Resolution

OVERVIEW MAP
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Conflicts & Resolution... Maybe
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Looking at cumulative risk & interactions

ctow ,
Legend

Q . Source of impacts: High, Moderate, Low

Reef
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Problems
Simple

Clear problem
Clear solution

Predictable
Straightforward

Complex

Problem unclear
Solutions possible with
time

Many elements
Non linear
Linked parts
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Problem & squtlons keep
shifting

Many elements
Conflicting perspectives
No “right” answer
Last fix = new problem
Never complete
Changing beliefs & behaviour




Systems = Consideration of options
..unfortunately
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Traditional Approach: Focus on What You Know

Economics

PhyS|cs cology \
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Transdisciplinary Focus

Disciplinary Synthesising Integrated
Ecology
N Tools
Physics (N3 y~
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By Our Very Nature....

= Tend to focus on what we know
= Cycle of eternal refinement....




Physicist’s View




Biologist’s View




The humanities’ view




Broader Can Help

Connections & the broader view can be important




Socioecology (or social-ecological)

= The study of entire systems, particularly the interaction of
humans with each other and with their environment

= Important for system understanding
and delivering sustainability

ENVIRONMENT

INFRASTRUCTURE
LOBBYING

: REPORTING **2
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Engagement of Knowledge Systems

= Expanding appreciation

& integration —

= Participatory



Lost in translation




No comprende....

= Speak like a human being!!!!

Geomorphic provinces and Seabed types
surficial sediments

Elasmobranch faunal Kinds of sharks and rays
composition

Biodiversity on the contours
of the bottom in deepwater
areas

What lives on the seafloor

.



Collaborative Data Collection

Australia’s area = 7,706.168 sq km
Europe’s area as shown = 3,483,066 sq km

BRISBANE

SYDNEY

’ CANBERRA
MELBOURNE

EGYPT
HOBART




Collaborative Data Collection

2%

Citizen Science - Population



Shipping

Data: SoE 2016 %



Collaborative _‘ oIIecti

Shipping + Seismic surveys : X

Data: SoE 2016




Collaborative Dat Coll_ection

Shipping + Seismic surveys + fishing

Data: SoE 2016 &



Collaboratlve Data Collectl on

Shipping + Seismic surveys + fishing + oil rigs

Data: SoE 2016 %



Co_l___laborative t Collection
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IMOS + Navy + Ships of opportunity
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Jurisdictional Complications

Conservation g
Renewable

Ecosystem
Based

Management

Fisheries &
\ Aquaculture

Mining, Oil Shipping
& Gas Catchments
& Outfalls :

= Theory vs Practice

= Time poor & high staff turn over
= Champions are hard to find...

.






Y
ho Is Involved?
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Staged Approach to Considering Risk

Planning, Identify issues, resources, stressors, pathways of concern

Scoping, Define time scale of assessment
Problem
Formulation ®

Define spatial scale of assessment

Select appropriate level of effort for assessment

" o
Identify key cause-and-effect mechanisms . ‘nl
]

Estimate range of natural variability & relative condition
w

-

Analysis o
Evaluate past, present & expected future activities |

i

Characterisation “  Identify modification, mitigation, planning & restoration options

Evaluate validity & sensitivity of predicted effects

. Interpretation’

. Risk estimates communicated (significance & reliability)
is

o
(Management Identify key data gaps and monitoring needs
Phase) o

EPA 2003, MacDonald 2000 %



Solutions Oriented
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Evidence Based Acceptable Options

8 -
Good evidence for success, but little acceptance; =~ WCost @Benefit WBarrier WSocial acceptance
/ Cull ferals to increase chick survival
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Management option

Social acceptance, but little evidence it would work:
Introduce rabbits to eat vegetation & reduce fire risk

Hobday et al 2015 %



Making it Relevant =
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-

Time the scarcest resource... .‘

And lack of resources...




The Good and The Bad

= When it works, it works very well




True integration

More than box ticking
Tiramisu score

Bundy 2013 %



Summary

The marine world is expanding fast

2. Bigchallenges = all work together
to solve

3. When it works, it is very useful

4. Start from disciplinary strength but
have an open mind

Communicate well
Be patient, tolerant

The inspiration & advance comes
from cross-fertilisation

Image: National Geographic %



Thank you

CSIRO Oceans & Atmosphere
Beth Fulton

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

CSIRO OCEANS & ATMOSPHERE
WWW.csiro.au
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