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Mesozoic Marine Revolution (MMR)

* Abrupt ecosystem
reorganization due to
increasing predation N,/
pressure SN @A

'}\

* Changes in community ALY AR
structure W

e Diversification of
predators

* New modes of life SR
* Greater ecosystem T . W N \
complexity?
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Hypothesis

e Middle Triassic and Jurassic networks

 Testing effects of increasing predation pressure on marine communities by
comparing trophic organization of both networks

* Does ecological complexity increase or change across the MMR?
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Middle Jurassic - i Scotese, 2001



Integrity of Fossil Food Web Structure

Modern Caribbean Reef Predicted Fossil Reef

756 species
249 nodes (guilds)
Connectance 0.066

163 nodes (guilds)
Connectance 0.065

Roopnarine and Dineen, 2018 5



Constructing a Food Web

Step 1: Species List
Step 2: Ecological Parameterization
Step 3: Guilds and trophic interactions

Step 4: Metanetwork
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Metrics to Study MMR Structural Changes
WW * Trends characteristic of the MMR

Species Richness

Guild Richness

Number of Trophic Links
Linkage Density
Connectance

Number of Trophic Levels
Modularity

Average Path Length

1185
105
1006
9.57
0.0912
4.88
0.341
1.81

1363 * Diversification of predators
117 * Increased infaunalization
1000 * Larger body sizes

355 * Increased richness

0.0731

5.01

0.369

1.91



Functional Diversity

EUETEIEE LU - Species and guild richness increase

SIEEEES eSS LAED  |deke * Suggests MMR led to an increase in
Guild Richness 105 117 functional richness
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Trophic Levels

* Slight increase in number of trophic levels

* Distribution of trophic levels similar

* Increased suspension feeders in 2" trophic level
* More higher trophic levels (depend on increased primary productivity)

Trophic Level Vs. Number of Guilds
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Bathonian Trophic Levels
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Bottom-up Cascades

880Z01C marine revolution
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New Guilds Present in Bathonian
e 48 new guilds

* Increased primary producer and predator guilds

Trophic Level

Trophic Levels of New Guilds Present in Bathonian
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New Life Mode Guilds (N: 15)

Benthic grazing polyplacophora

Benthic herbivorous gastropods

Nektobenthic carnivorous chimaeras
Nektobenthic carnivorous durophagous rays
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Deposit feeding/grazing sea stars

Mobile infaunal carnivorous bivalves

Hermit crabs
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Nektobenthic carnivorous fast predatory fish
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Suspension feeding fish

New Body Size Guilds (N: 33)

Chemosymbiotic (Infaunal)(1)

Chemosymbiotic (Infaunal)(3)

Chemosymbiotic (Infaunal)(7)

Suspension Feeder IX Epibiont Epifaunal(2)
Suspension Feeder IX Epibiont Epifaunal(3)
Suspension Feeder IX Epibiont Epifaunal(4)
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Nektonic Carnivores Il Fast Predatory Fish(4)
Nektonic Carnivores V Ammonites(4)

Nektonic Carnivores V Ammonites(5)

Marine Reptiles Il Piercing Predatory Reptiles(11)
Marine Reptiles Il Piercing Predatory Reptiles(8)
Marine Reptiles Il Piercing Predatory Reptiles(9)
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Body Sizes ¢ Larger organisms in Bathonian
* Coincides with radiations of phytoplankton
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|\/| Od U |eS e Bathonian is partitioned into fewer subcommunities

» Suspension feeders form the largest subcommunity

AM3 AMO BM2 BMO
N: 48 N: 21 N: 33

of 09 N: 23
Predators ___\.’ ENa e Benthic organisms Predators ==t

Benthic organisms
CEm s tel Sua ST S8 g, and zooplankton
<1/ IR SRS an 2

3
: >\\\ . pism

] W | [/

NN yil \ &

> I/ o/ X
> ~ i - N ;
1) Sy z LTS
X AL S /AN A
(T £ ALY A

< A 5

8 AM1

=

Z 7] 7 ; A e PRRERR '; ; Microzoop'ankton 7 W iy o . W
7z Anisian e NG Bathonian
= e I AR *%;f A _ Modularity: 0.36
77 } ¢ ( | “‘, / 5

o AT \03

AM2 & P
N: 32 Ceessscsst®®”  N:61
63% suspension feeders

72% suspension feeders 14



Infaunal and Epifaunal Life Modes

* Increased predation and bioturbation in MMR
* Shift to deeper waters or infaunalization

* Increase in infaunalization in both species and guild

richness
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Average Path Length

EUETIETE T CUEES R - Bathonian has longer trophic

chains
* More complex and inefficient!

* Makes sense given ecosystem
restructuring

Average Path Length 1.81 1.91

16



Conflicting Metrics
Wm * Higher values of linkage density and

connectance may lead to increased
complexity

Number of Trophic Links 1006 1000 * Not supported here
Linkage Density 9.57 8.55

Connectance 0.0912 0.0731

17



Conclusions

* MMR: increased predation pressure changes ecosystems

* Anisian to Bathonian: Increase in primary productivity led to
increased energy transfer and higher trophic levels

* Triggered ecosystem restructuring and changes in energy transfer
pathways, facilitated by radiation of phytoplankton

* Ecosystem structure has changed
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