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Modern Coexistence Theory in a nutshell
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1. Geospiza magnirostris. 2. Geospiza fortis,
3. Geospiza parvula. 4, Certhidea clivaiea.




Modern Coexistence Theory in a nutshell:
Disentangling ecological differences

Differences In niche; Differences In fithess:
Which seeds to eat How good at eating a seed

Stabilizing mechanism Equalizing mechanism



Modern Coexistence Theory in a nutshell:
Coexistence as a balance of niche overlap and fitness ratio

Stabilizing mechanism
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Niche overlap



Widely-held premises of Modern Coexistence Theory
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Stabilizing mechanism
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Premise 1

Disentangle the relative roles of the
stabilizing and equalizing mechanisms
IN shaping species coexistence

Premise 2

Provide a continuum of niche-neutrality
continuum for species coexistence



Q1: What do we mean when we talk about
stabilizing and equalizing mechanisms?



Two parallel sub-frameworks within Modern Coexistence Theory

Two-species framework Multi-species framework
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The definitions of stabilizing and equalizing mechanisms
N the two sub-frameworks

Two-species framework Multi-species framework
Dynamics: Na " I—Z;aljl\fj (i=12) Dynamics: N dr = f(E;, C) (i=1,...,5)
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Stabilizing and equalizing mechanisms are incompatible

N the two-species and multispecies frameworks

Fitness ratio In two-species framework
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Q2: Can we disentangle the relative contributions of
stabilizing and equalizing mechanisms?



MacArthur's consumer-resource model as an example

Niche overlap
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The effect of stabilizing/equalizing mechanism changes sensitively
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No simple or single pattern of the interdependence

3.0 - | ‘ ‘ ]
i p=p2/2-1 |
— H1=3U2-3
2.5 — [J1=—2,U2+2 ;
g _
\N g
M X 20 |
Kq H— 15 _‘g % 4
—_— 2 - |
— = 22+ 5 ;
K »n g
2 N : |
) : |
- - ]
= 10 )
m L
0.5
02 04 06 os

(/411'0— ﬂz)z

Niche overlapp =€ 47



Relative contribution of each mechanism Is not necessarily indicative of how
the two species coexist, unless we know the governing mechanistic model
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Q3: Do stabilizing and equalizing mechanisms
provide a niche-neutrality continuum®?



Breakdown of the niche-neutrality continuum
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Interdependency leads to the breakdown of niche-neutrality continuum

Cause: Interdependence mechanistically disconnected

coexistence region
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Proof of the generality of the breakdown

When trait change occurs in two originally identical species

Ki/kKy~ 1 +pAu
px1—qgAu? = Aﬂ%p/q
p < KilK, < 1/p



lake-nome message

- Q1: What do we mean when we talk about stabilizing and equalizing mechanisms?

- Al: Stabilizing mechanisms and equalizing mechanisms have two distinct sets of
meanings within Modern Coexistence Theory

- Q2: Can we disentangle the relative contributions of stabilizing and equalizing
mechanisms”?

-+ A2: Complex interdependency makes it difficult unless we know the governing
mechanistic model with parameters.

- Q3: Do stabilizing and equalizing mechanisms provide a niche-neutrality
continuum??

- A3: Interdependency break this continuum under almost any biologically relevant
circumstance. .
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