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CONVERGENT EVOLUTION IS COMMON

Kelley and Pyenson 2015, Science




BUT NOT ALWAYS DUE TO ADAPTATION
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DISCRIMINATING AMONG MECHANISMS
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EVOLUTION OF MARINE SNAKES
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OTHER DATA

Fully-sampled phylogenies of squamates reveal evolutionary patterns in

threat status
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LETTER

Early origin of viviparity and multiple reversions to oviparity in
squamate reptiles

R. Alexander Pyron'* and Frank T.
Burbrink™*

Abstract

Viviparity has putatively evolved 115 times in squamates (lizards and snakes). out of only - 140
origins in vertebrates, and is apparently related to colder climates and other factors such as body
size. Vivinaritv apparentlv evolves from ovinaritv via esg-retention. and such taxa mav thus still
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ESTIMATE ANCESTRAL BIOMES
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ESTIMATE ANCESTRAL BIOMES
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JOINTLY ESTIMATE OTHER TRAITS AND
ENVIRONMENTAL VARIABLES

threshml
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JOINTLY ESTIMATE OTHER TRAITS AND
ENVIRONMENTAL VARIABLES
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TRAIT EVOLUTION ACROSS MARINE INVASIONS
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TRAIT EVOLUTION ACROSS MARINE INVASIONS
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ELEVATION
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TEMPERATURE
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PREVIOUS AQUATIC HABITATS
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BODY MASS
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VIVIPARITY
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TAKEAWAYS

Viviparity may be the most important “preadaptation” to invading the marine
realm for snakes

Strong ecological filtering in all but one invasion lineage
Previously evolved as an adaptation for climate control during development
Exapted for preventing suffocation during development
Marine invasions originated from many different habitats
Former habitat did not need to be aquatic
Former habitat must have been in tropical regions at low elevation

This reduces the need for larger body sizes (although there is still some minor
ecological filtering)
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OTHER BIOMES

0.50 -

Probability of Range Including Marine Biome

®

Age (Ma)

90
60
30

i

L@

0.00

0.25

0.50

0.75

1.00

Probability of Range Including Forest Biome

Probability of Range Including Marine Biome |

0.50 1

o

)

3
L

o

o

o
1

®

®

Age (Ma)

90
60
30

@

0.00

0.25 0.50 0.75 1.00

Probability of Range Including Grassland Biome

Gearty, Carrillo, and Payne 2021, The American Naturalist



	Slide Number 1
	Convergent Evolution is Common
	But Not always Due to Adaptation
	But Not always Due to Adaptation
	But Not always Due to Adaptation
	But Not always Due to Adaptation
	But Not always Due to Adaptation
	But Not always Due to Adaptation
	But Not always Due to Adaptation
	But Not always Due to Adaptation
	Slide Number 11
	How to Discriminate�In Deep Time?
	Discriminating Among Mechanisms
	Discriminating Among Mechanisms
	Discriminating Among Mechanisms
	Discriminating Among Mechanisms
	Slide Number 17
	Evolution of Marine Snakes
	Biome Data Collection
	Biome Occupancy
	Other Data
	Estimate Ancestral�Biomes and Traits
	Estimate Ancestral Biomes
	Estimate Ancestral Biomes
	Jointly Estimate Other Traits and Environmental Variables
	Jointly Estimate Other Traits and Environmental Variables
	Slide Number 32
	Slide Number 33
	Elevation
	Temperature
	Previous Aquatic Habitats
	Body Mass
	Viviparity
	Takeaways
	Acknowledgments
	Other Biomes

