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sit ive IGRS imply coexistence

-
I , l i / , / .

/ , / , I 1) , \ i /
2. Decompose and compare IGRS to

✓

= identify relative importance of
-

=
- different coexistence mechanisms

1
' I ' l ' / ' l ' '

'

/
'

/
'

/
'

/
'✗Chesson 1994,2018 ; Ellner etat. 2019

Adler et al
.
2006,2009 , 2010 Angert et al. 2009 Spaak et al. 2021,2022

Ellner et al . 2016,2019 Sears & Chesson 2007 Blackford et al. 2022

Shoemaker etat. 2022
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"

coexistence : in the context of the invasion
criterion >

coexistence occurs when all

competitors have positive invasion growth
rates

.

"
- Grainger etat . 2019 TREE

" All species persist and coexistence is
stable it all species have a positive
invasion growth rate ? - Ellner etat. 2019 Ecol. Let.
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coexistence : in the context of the invasion
criterion >

coexistence occurs when all

competitors have positive invasion growth
rates

.

"
- Grainger etat . 2019 TREE

" All species persist and coexistence is
stable it all species have a positive
invasion growth rate ? - Ellner etal.IO/9Eco1.Let.

What does this mean ?

positive in all contexts ?
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"

coexistence : in the context of the invasion
criterion , coexistence occurs when all

competitors have positive invasion growth
rates

.

"
- Grainger et al . 2019 TREE

" All species persist and coexistence is
stable it all species have a positive
invasion growth rate ? - Ellner etat. 2019 Ecol. Let.

What does this mean ?

at least one positive in all contexts ? No .
.

Not

sufficient .

-

-



When do the signs of IGRS
determine coexistence? ←:÷¥p

When they do , which IGRS need ggto be positive ?

To answer these questions and more . . .
need to

clarify what we mean
by coexistence

take advantage of some old math
[ Garay 1989 , Schreiber 2000-1

understand community assembly
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What is meant by coexistence ?
Several alternatives e.g. positive stable equilibrium

positive attractor

For IGR approaches , most sensible is

permanence : there is a minimal

density m > 0 such that all spp.
densities exceed matter enough time

& whenever all spp . are initially present

m



A set S ≤ { 1,2 , . . .sn } of species is

a realized subcommunity if there is

an equilibrium at which only their densities
[ ergodic measureµld✗iᵈYD are >0
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A set S ≤ { 1,2 , . . .in } of species is

a realized subcommunity if there is

an equilibrium at which only their densities
[ ergodic measureµld×D are >0

the invasion graph : a graph whose

vertices correspond to
realized subcommunities

and S→T if . . .
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an invasion graph is acyclic it there
no sequence of invasion

•+ \ •

starting and ending at ⇐¥÷É¥the same subcommunity ¥÷⇒⇔¥,
•

a community s ≤ { 1
, 2,3, . . . ,n} is

a - i community if it doesn't include i
and rj IS) ≤ 0 for

_

all j=i [ of. Chesson 1994]

Theorem [Hofbauer & Schreiber 2022]

It the invasion graph is acyclic ,
then all spp .

coexist it and only if

rils) > 0 for all - i communities S
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when the invasion graph is acyclic
\¥⇒ Which need to be positive ?

What next ?

deal with cyclic invasiongraphsit"¥⇒É£ use invasion graphs and
classical MCT to understand
mechanisms underlying end states
of community assembly cry Jiirg Spaak)


