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Tipping Points Team

Program Leader: Simon Thrush

Key researchers: David Schiel, Judi Hewitt, Drew Lohrer, Carolyn Lundquist,
Giovanni Coco, Nick Shears, Leigh Tait, Candida Savage, Karin Bryan, Chris
Cornelisen & Conrad Pilditch

Post-doc: Rebecca Gladstone-Gallagher

PhD students: Steph Mangan, Dana Clark, Sam Thomas, Mareike Babuder, Yuriy
Malakhov
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The hidden infrastructure
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Multiple stressors & cumulative effects

Local stressors
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Multiple stressors & cumulative effects

Global context
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Small changes . . . large effects
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Ecosystem Indicator

Tipping Points

Time
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Tipping Points

Sturgeon, shad
ducks & tribes

Chesapeake Bay

Oysters, rockfish,
SAV, towns & farm

Crabs, herring
Cities & suburbs

stress

)

1600-1700’s

1800-1900's

1900-Today

Algal blooms, jellyfish
& megalopolis
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Management & tipping points
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Our challenge

s Ecosystem function,
resilience & tipping points
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Implications for

Multiple stressors & & management

cumulative effects &
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Project Structure

Insights from historical data
Experiments in the real world

Complex systems models

Validation of models/experiments — linkages to management limits
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Ecosystem Indicator

Insights from historical data

Time

Empirical evidence

e Litzow et al 2008
* Lindegren et al 2012
e Hewitt & Thrush 2008
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Insights from historical data

* Criteria for assessing suitability/quality of data established

 Sampling frequency (time or space)

.
* Stressor(s) data 5»
G
* Response variables el
 Knowledge f g :
\\> -//\”/f
* Data sets identified (> 20) .\E\/;\/{
e Estuary sandflats /@%&? @/
* Inter- and subtidal reefs / /{/;f
e Coastal soft sediments /’/ gj
* Access negotiations underway f;fa y
\V’/#
é&“k :
tﬁé@a/
| National
SCIENCE el ety

Challenges



Coastal field experiments: Reefs & estuaries

M Hicks
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Rocky reefs
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Muddying the waters & the hidden garden

Mark Pritchard
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Coastal nutrient processing

Primary Production
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Data SIO0, NOAA, U.S. Navy, NGA, GEBCO
Image Landsat / Copernicus

National Science Challenge — National Experiment

15 estuaries
22 sites
Gradient in turbidity

Engagement
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Established 207, 9 m? plots across the study sites (total area = 1,188 m?)
Cored, by hand, 25,380 holes
Elevated sediment nutrient levels National
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Sampled after 6 & 12 months s |
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Empirical data to complex system models

Water column

Surface sediment

Deep sediment

Subroutines

Subroutines
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ross-program linkages

Q&uable see&

Developing ways
to incorporate economic,
social, environmental, spiritual
and cultural marine values in
decision-making, and identifying

innovative ways to add value
Our Seag

to the marine economy.

<angaroy

x

Dewveloping ways to %
enhance engagement
and participation across all
sectors of society, resulting in
more efficient and effective
decision-making

Developing
innovations that enable
Maori to participate as

partners in marine management
and provide for the practice of
tikanga/M3ori custom,

while supporting
using EBM. s
growth.
Sustainable
Seas
Enhancing the value of New
Zealand’s marine resources,
while providing a healthy
marine environment for
Y future generations.
Working Using
with M3ori biophysical
to capture the

science to investigate
how ecosystems work, are
connected and how they
respond to change; and

needs and aspirations of all
sectors of society, and unlock
the potential of Maori
knowledge, resources

and people.
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\b) Using the knowled a [}
Mata generati; by the Chal;‘:nge m l
to develop innovative and
effective t:ols that support
decision-makers and
enable EBM.

providing an evidence-base
for effective EBM.
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