Giant Reptiles

Fossil Snapshots of Biotic Response to Climatic Shifts
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Future Climate

Observed and Projected U.S. Temperature Change
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http://data.globalchange.gov/report/nca3/chapter/appendix-fags/figure/observed-and-projected-us-temperature-change

Most reasonable
models: 7-11
degrees (F) warmer
than today by 2100

Must travel back in
time to see what
the planet was like
when it was last
that warm...



Look to the past

* Hot temperatures and getting hotter
* How do rising temperatures impact life?
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Ectotherms & Climate

Reptiles are ectothermic ('cold-blooded’)
Require energy from their environment
More connected to changes in climate
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http://adurkin.weebly.com/bioheroics



Ectotherms & Climate

Land-living ectotherms can reach larger sizes in
warm climates

Makarieva et al. 2005

» Often reach higher diversity
as well

natureandscience-alb.blogspot.de
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Tropics hold most of Earth's biodiversity

GLOBAL BIODIVERSITY: SPECIES NUMBERS OF VASCULAR PLANTS
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Fossil Record in the Tropics

Paleobiology Database




Fossil Record in the Tropics

To ' iology D
Cerrejon Formation, Paleobiology Database

Northern Colombia



















Much More at Cerrejc




.r-q. R~ g, P L B s G, i '|'.5‘-

e LT S
o v ki L e M 1 . -
¥ il iy




o ...ir_:.#..nnm ¥

-kid.com

S
E
c
@©







And then there was somethin;
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Size from vertebrae
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Ln centrum length (mm)

Titanoboa = 45 £ 5 feet



How did it get so big?

Would have required
higher temperatures to
metabolize

Mathematical
relationship between size
and temperature

Temperature (°C)
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Mathematical Relationship

Physiology & temperature summarized by:

TBLs
l0g10 TBLm>

MAPT = MAT + 3al10°C
l0g10@Q10

MAPT = Mean Annual PaleoTemperature
MAT = Mean Annual Temperature

TBL,_ = Total Body Length (modern) .
o = metabolic scaling exponent
Q,, = mass-specific metabolic rate
TBL, = Total Body Length (fossil)

Head et al. (2013)
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Potential for Titanoboa & Education

Biological evolution in tandem with climate of a
changing world

Modern technological applications
Inquiry-based mathematics
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Material available for lessons

3D files for:

3 Titanoboa vertebrae
2 Titanoboa ribs
1 Anaconda vertebra

Data gathered from many modern relatives and all
recovered specimens of Titanoboa
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