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Understanding the role of compounded disturbances will
be basic to environmental management decisions in the
215t century RT Paine 1998



How stressors can interact
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Detecting synergies

1. Compare observed impacts of multiple stressors to
additive null model
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Detecting synergies

2. Test for interaction in a statistical model
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Detecting synergies

2. Test for interaction in a statistical model
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Detecting synergies

2. Test for interaction in a statistical model

Model K AAIC  wAIC

1. A 10 0.01
2. B 10 0.01
3. A+B 7 0.03
4. A+B+A*B 0 0.96



% of publications

How prevalent are synergies?
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How prevalent are synergies?

o
¥

)
N

(@ &
2 & S

o
4

suolledlqnd Jo 9




How prevalent are synergies?

Meta-analysis of fully factorial experiments
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Looking for synergies in the wild



Kenyan coral reefs

Climate change
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Coral loss effect size
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Co-tolerance: the key to predicting
interaction type?
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Co-tolerance
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Co-tolerance
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Co-tolerance in Kenyan corals
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Implications for management

Local Global

Poor water quality Sea warming

N, = N, exp (t(R-M,))

M, = a,Warming + a,Local+a;WarminglLocal + K

Brown et al. 2013 PLOS One



Implications for management
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Additive : + 13 years

Synergy : + 38 years

Antagonism
Dominant: + 4 years
Mitioat:

Brown et
al. 2013
PLOS One



Conclusions

* Synergies are not the only option
* |Interaction type matters

* Co-tolerance pattern might predict
Interaction type

e We have much left to learn



