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Ecological processes

* Lcosystem structure

— Taxon richness
— Food web topology

— Trophic level structure
e 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 we

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




Food web structure

 Internal sub-structure

— Modularity and sub-communities

e Hierarchical structure

— Trophic levels i




Modularity
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Trophic level

* No. of steps between producer and consumer

— Energy transfer efficiency, biomass
Tertiary consumers /A\
Secondary consumers A :5 X |
‘v,.-;, - : T .: -_'

Figure 4 | Stepwise rebuilding pattern of marine ecosystems from low to
top trophic levels in the aftermath of the EPME. Immediate post-extinction
ecosystems in the Griesbachian-Dienerian show only the lowest trophic

e ded from Smithian ta Anisian, with the topmost
level, of reptiles and large fishes that fed on other vertebrates, fully achieved
only by the mid-late Anisian, 8-9 Myr after the mass extinction event.

Further levels a

(Chen and Benton, 2012)



Trophic pyramid collapse? Unlikely

e 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

* Energy in via prey

species . .
'/ prey predator minus energy out via
e § predation
dXi—Z aiY _Z alz
at S\ rk ) &\ rz7F e Interaction

\/ strength=function of

interaction strength no. of prey

* No self-regulating term
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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.
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