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1. Direct effects: 1st species → focal

2. Indirect effects (‘cascades’): 1st → 2nd → Focal ;  i.e., 1st Focal

3. Most studies of indirect effects focus on inhibition processes (cascades) (e.g. Wootton 1994)

Terminology: Direct effects vs. indirect ‘inhibition cascades’

Trophic cascades                         Exploitative Competition               Apparent Competition             Mutualism w/interference Competition
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Inhibition cascades are ecologically important
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1st 2nd Focal
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1. Cascading Habitat-formation

2. Cascading Mutualism

3.  Keystone Habitat-formation 

4. Keystone Mutualism
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1. Cascading Consumption

2. Cascading Competition

3. Keystone consumption

4. Keystone Competition

Inhibition cascades
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vs. Facilitation cascades

1st 2nd Focal



Pattern: FCs increase diversity across biogenic mini-reefs

Thomsen et al 2010 Integrative Comparative Biology
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Pattern: FCs increase diversity across ecosystems

Thomsen et al 2018 Nature Ecology & Evolution
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Mechanism: FCs depend on habitat amounts (ADA)

Thomsen 2010 Aquatic Invasions
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Mechanism: FCs depend on habitat affinity (ADA)

Thomsen et al 2012 Harmful Algae

1st HF                          2nd HF                       Focal
(but now with species ID)



Mechanism: FCs depend on different morphologies (ADA)

Thomsen et al 2013 Aquatic Invasions
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Mechanism: FCs depend on different functions (ADA)

Thomsen et al 2018 Marine Biology
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FCs can be destroyed by heatwaves

Thomsen et al 2019 Frontier in Marine Ecology; Thomsen et al 2021 Diversity & Distribution

C
o

ve
r

H
o

st
-e

p
ip

h
yt

e 
n

e
tw

o
rk

Before

After

Before
After



FCs can be destroyed by heatwaves

Before
After
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Thomsen et al 2019 Frontier in Marine Ecology; Thomsen et al 2021 Diversity & Distribution
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Thank you for your attention - and thanks to collaborators, students and funding agencies

ADA Adler (1878–1946) 
Danish classical scholar

‘greatest woman philologist’ 

To sum up…

1. FCs are repeated facilitation processes.
2. FCs can be common and strong.
3. FCs can control diversity via ‘ADA’ [Amount – Difference – Affinity].
4. FCs can be destroyed by heatwaves.
• …FCs can be better understood with your help….



FCs can be better understood with your help (for co-authorship☺)
”Community ecology is a mess with so much contingency that useful generalizations are hard to find” (J Lawton 1999. Are there 

general laws in ecology? Oikos: 177-192) ….Well - lets sample spatiotemporal contingency in coastal ecosystems systematically…

Test 3-4 crossed factors: Amounts x Vertical (e.g. depth) x Horizontal (e.g. latitude) x Time (e.g. season) x Replicates = 48-72 samples

Thomsen et al in prep
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Thomsen et al 2022 Nature Communication

Mechanism1-3: FCs depend on ‘heterogeneity’ (ADA) 

Heterogeneity
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FCs can be destroyed by pollution

Siciliano et al 2020 Marine and Freshwater Research
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FCs can be destroyed by nature – seismic uplift

Thomsen et al 2020 Aquatic Botany
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Pattern2: FCs increase diversity across rocky shore gradients

Thomsen et al 2016 Marine Ecology, Metcalfe 2016

3 Elevations x 4 Latitudes

3 Elevations x 4 Seasons



Inhibition Facilitation
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Inhibition vs. Facilitation cascades (FCs)
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FCs increase diversity in attachment networks

Thomsen et al 2016 Ecology & Evolution

Long chain
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