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Ecological processes

● Ecosystem structure

– Taxon richness

– Food web topology

– Trophic level structure

● Community dynamics

– Stability of food chains and energy pathways
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Paleoecological process 
food webs

● Major conduits of energy through community.

● Trophic habits can be reconstructed for many 
fossil species.

● Trophic interactions can be

– Observed

– inferred



  

Modern Cuban coral reef food web

(Roopnarine and Hertog, 2012)
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Late Permian, Karoo Basin



  

Food web structure

● Internal sub-structure

– Modularity and sub-communities

● Hierarchical structure

– Trophic levels



  

Modularity

(Newman, 2006)



  

Modularity; end Permian
Dicynodon Assemblage Zone
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Trophic level

● No. of steps between producer and consumer
– Energy transfer efficiency, biomass

(Chen and Benton, 2012)



  

Trophic pyramid collapse? Unlikely

● Massive attenuation of energy flow through 
ecosystem

● Nutrient re-mobilization requires re-evolution of 
energy pathways. Time?
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Community dynamics -
the CEG model

● Model propagation of perturbation through food 
web



  

CEG equation

dX i

dt =∑
j=1

S

(aij 1rX Y j)−∑
k=1

S

(aki
1
rZ
Zk)

● Energy in via prey 
minus energy out via 
predation

● Interaction 
strength=function of 
no. of prey

● No self-regulating term

species

interaction strength

prey predator
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● Uniform ensemble behaviour

– Stable

– Robust

– Collapse threshold



  

Biostratigraphy



  

Biostratigraphy



  

Reduce p(interaction)
Specialized carnivores



  

Summary

● E. Triassic taxon richness in Karoo not indicative of ecological 
recovery.

● E. Triassic communities were poorly integrated.

● Trophic pyramid remained intact, but hierarchical structure was 
anomalous.

● Food webs were possibly energetically unstable.

– Stability possible if mid-level consumers were highly 
specialized.

– Increased rates of evolution, speciation and extinction.
● Acknowledgments: Hugo Bucher, Rachel Hertog, Jon Mitchell, NSF-ARC 0530828


	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26

