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Questions

● How do “community” and “paleocommunity” 
differ?

● Can they serve as useful analogues of each 
other?



  

Outline

● Structure

– Compare modern and (simulated) fossil Caribbean 
coral reef communities

● Dynamics

– Paleocommunity stability and persistence; L. 
Permian – E. Triassic terrestrial ecosystem



  

Jamaican coral reef community

● 756 species
● 249 nodes/guilds
● 4105 predator-prey 

interactions
● C = 0.066

(Roopnarine and Hertog, 2012)



  

“Fossilize” the web

● Include species with generic representation in 
the fossil record.
– PaleoBiology Database

– Relax geographic occurrence limits

● Poorly represented groups because of
– Body composition, e.g. sheet macroalgae

– Body size, e.g. nano-zooplankton

– Taxonomic difficulties, e.g. sponges



  

What do we lose?



  

Jamaican fossil coral reef

● 441 species (756)
● 163 nodes/guilds 

(249)
● 1737 interactions 

(4105)
● C = 0.065 (0.066)
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● Species lost as function of species properties, 
not community properties.

● Simulated fossilizations (n=100):
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butterflyfish

(Roopnarine, 2014)

r2 = 0.75
p<0.0001
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Higher-level structure: Modularity

Newman (2006)



  
Fishbase,
Wikipedia,
AlgaeBase



  



  

Summary

● Preservation of structure moderately good.

– Link distributions & connectance preserved.

– Higher-level modularity preserved.

– Trophic chains shortened.

– Trophic levels reduced.



  

Community dynamics

Can we then understand how 
paleocommunities functioned?



  

Paleocommunity dynamics

● Taxon richness

● Functional diversity

● Partition of richness 
among functions

(Roopnarine, 2012)

(Roopnarine et al., 2007)



  

Paleocommunity reconstruction
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Late Permian, Karoo



  (Rubidge et al., 2013)



  

Deletion stability - CEG model

● Species in energetic 
steady state

● Perturbation 
extreme: removal of 
web component

● Closed system



  

Biostratigraphy

Initial equilibrium-
Strong attractor

Multiple 
alternative 
states

CEG model results



  

Local stability & transience model

● Food webs modeled 
as locally stable



  

Local stability & transience model

● Food webs modeled 
as locally stable

● Examine response to 
demographic 
perturbations in 
ecological time



  

What is the effect of functional partitioning?



  

E. Triassic
● Greater max. amplification
● More reactive

L. Permian
● No difference

● Resilience
● Max. amplification

● More reactive

random

observed



  

What is the effect of pattern of 
functional partitioning?



  

E. Triassic
● More resilient
● Less amplification
● Less reactive

L. Permian
● More resilient
● Less amplification
● Less reactive

random

observed



  

What is the effect of taxon richness?



  

RECOVERY

Resilience, p = 0.273
Transience, p = 2.45E-005***

Observed recovery significantly
more stable than expected



  

Hypothesis

● Community dynamics bias patterns of 
evolution, extinction and persistence.
– Functional compartmentalization reduces 

community stability.

– “Real” patterns of functional compartments 
significantly more stable than random.

– Recovery after mass extinctions constrained by 
community dynamics. (more on Tuesday...)
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